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PART I.

BUSINESS SESSIONS.





^

Transactions of the American Fisheries

Society*

Tucsdaij, July 2.k, 1006.

Convention called to order at 12 m. by the President, Mr.

C. D. Joslyn, of Detroit, ^lichigan, at the Board of Trade Build-

ing, Grand Rapids, Michigan.

President: Gentlemen of the American Fisheries Society,

I take pleasure in calling you to order for the thirty-fifth meet-

ing of this society. This is^not the time nor the occasion for a

speech from your president. We have quite a large membership

and quite a large number present in the city. The incoming

trains are just about due now and will bring ^Drobably quite an

addition to our numbers, but I have thought, in view of the fact

that we have some guests present and we have the mayor of the

city of Grand Eapids from whom we wish to hear, that I would

call you to order at this time without waiting for the members

who will be in here later.

Last year I think those of us who met with you at White

Sulphur Springs told you that if you would come to Grand

Eapids you would never be sorry, and I may say to you now that

the city of Grand Eapids is one of the very best in the country.

As the Hon. James G. Blaine once said, it is the largest city for

its size that there is in the country. Its hospitality is un-

bounded, and as soon as the citizens of this city knew that wo

were to meet here they were only anxious to know what wo

wanted them to do, and they liave showered honors and invita-

tions upon us, some of which we will not he able to accept, and

do business at the same time. They would entertain us during

the three days that Ave were here, and not give us a chance to

work at all if we would let them. AYe have with us here, as usual,

our old and honored friend, our ex-president, Mr. Eoot. Long

may he live and meet with us ! W(> have prol:)ably the most con-
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venient man in the country also with ns, our treasurer, ]\Ir. Will-

ard. who pays the lulls and debts of the society and trusts to us

to reimburse him later on. (Great laughter and ajiplause. ) We
also have with us as usual, our secretary, Mr. Peabody, who doe«

all the work in preparing for these meetings and gets out the re-

ports afterwards; then, of course, the president takes the credit

for the entire job. (Applause.) I might go on and mention

the familiar faces that Ave see here, but it is not necessary; it is

good to see all these familiar faces again.

I now take pleasure, gentlemen, in introducing to you the

mayor of Grand Kapids, Mr. Ellis, who will welcome you.

Mr. George E. Ellis of Grand Rapids : Mr. President and

gentlemen, it is surely a great pleasure to say to you a few words

just now. although at this particular hour I know that you do

not expect very much. It is a good deal like a man who was in-

vited to talk to a Sunday school clans and he said : "Xow, child-

ren what would you rather I would talk about." One of them

said : '"We would rather you would talk about a minute."

(Laughter.) I guess that is about the way it is now, as it is so

nearly your luncheon hour.

Your president is feeling especially good today. He was tell-

ing of a little incident that happened to him in Detroit the other

day. He came down town and he told how well he felt. He said,

"I feel better than I have for a long while, because my wife

thinks I am such a good man. Whv. this morning before I came

down she told me that I was a model husband." So he told that

to two or three people, and he was so pleased that he finally met

his pastor and he told him about it. And he said, "Mr. Joslyn,

before you tell that to many more people you better look in the

dictionary and find out what 'model' means, and then you will

learn just what kind of a husljand you are." So he looked in the

dictionary and found out that a 'model' was 'a small imitation of

the real thing.' (Laughter.)

Xow we are greatly pleased to see you here, and while you are

in the city there will be no closed season, and you can go in any

part that you want, and I will guarantee in this metropolitan

city that, no matter what your desires and tastes are, you can

gratify them, (laughter and applause) and if you do not find
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it witli ease, I see the four (i-ciitlemcn liere who represent the

Grand Eapids committee and I will g-uarantee they can tell you

very easily where it is, hecansc they have been there themselves.

(Laughter.) Mr. Adams, who was going to speak a few words

to von, had a dream the other day, and he dreamt that he had got

into heaven, strange as it may seem, and he told his wife how he

had trod the streets of the Xew Jerusalem and what great sights

he saw : and she said, '"Fred, if you ever got into such a nice

place as that, what made you get out?" "Why," he said, "the

heat woke me up!" (Laughter.) Xow. no matter how hot or

cold it is, it is always good weather when good fellows are to-

gether, and if there are any people who are good fellows and en-

joy associating together, it is the fishermen; you will make

more lasting friendships when you are fishing or hunting than in

any other line that I can recall, and in that it reminds me of a

little saying on old friends wliich I will give you.

"Make new friends hut keep the old.

For the new are silver hut the old are gold.

New-made friends like new-made wine,

With age may mellow and refine.

Unlike old age with hair so gTay,

True friendship never can decay.

So make new friends hut keep the old.

For the new are silver hut the old are gold." (Applause.)

President: Before we go to our liuu-h, gentlemen, I want

to say to you that they have a real sportsman's association here in

Grand Eapids, with all that that implies. That being so, I desire

to call on the president of that association to say a few words of

welcome to us. I should ])e very glad to have him come for-

ward.

:\rr. Otis A. Felger of Grand Eapids: The president is

here under promise from me that under no circumstances would

he he called upon, and he has engaged as his substitute, Mr. W.

E. Shelby. He is not the president but a very active and honored

niem])er.

Mr. W. B. Shelby of Grand Eapids: Mr. President and

Gentlemen of the American Fisheries Society: The gentleman

introducing me to welcome vou on behalf of the Consolidated
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Sportsinen's Club of Grand Eapids says its President cannot

make a speech, thus intimating that I can. I will say that while

President Felger is too diffident to talk he is one of the finest

shots in Michigan and takes pleasure in trying to teach me how

to shoot, so that I am pleased to do some one thing better than he

can. While not professing to be a public speaker I am inspired

by the eloquence of your President and our Mayor, who preceded

me, to say, that we are glad your Society has come to Grand

Eapids to hold its annual meeting. I am connected with the

Grand Eapids & Indiana Eailway Company, which has always

taken gTcat interest and done much for the propagation of fish

in Michigan and we welcome any effort to increase and maintain

the finny tribe in our waters. The people of Grand Eapids and

^Michigan would be astonished and pleased to know the wealth

the State gains by her fisheries; to know the number of people

who come into the state only because it is a place to fish and be-

cause it has the "Fishing Line" to bring them. Tourists coming

to Michigan to fish do not have to be told "when they go to a

certain place that they should have gone over to the other place."

They can catch fish anywhere in our rivers and lakes.

. Our Mayor calls attention to "This being your noon hour"

and I will not detain you longer because after becoming better

acquainted with you, will be able to talk more interestingly to

3'ou, but -on behalf of the Sportsmen's Club I welcome you to

Grand Eapids and hope your visit will be pleasant and the ob-

ject of your Society materially advanced by your presence and

stay among ns.

The registered attendance at the meeting of the society is as

follows

:

Alford, Jabe, Madison, IFis.

Atkins, Chas. G., East Orland, Maine.

Avery, Charles, Hutchinson, Minn.

Bartlett, S. P., Quincy, III.

Bassett, C. E., Paw Paw, Mich.

Bean, Tarleton H., yew York City.

Birge, E. A., Madison, ^Yis.

Boardman, W. H., Central Falls, R. I.

Bower, Sevmour, Detroit, Mich.
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Bower, Ward T., XorihciUe, Mich.

Brass, J. L., Drayton Plains, Mich.

Brewer, E. S., Owosso, Midi.

Brown, George M., Detroit, Mich.

Carter, George L., Lincohh ^^1^-

Clark, Frank N., Northville, Mich.

Clark, Fred, Mill Creek, Mich.

Cixtlov, William, Mill Creek, Mick

Dean, H. D., Xeosho. Mo.

Dickinson, G. C., JIarrictta, Mich.

Filkins, B. G., Northville, Mich.

Fullerton, Sam F., St. Paid, Minn.

Gunckel, John E., Toledo. Ohio.

Hankinson, T. L., Charleston, III.

Hogan, J. J., La Crosse. Wis.

Hnghes, Wm. H., St. Louis, Mo.

Johnson, R. S., Manchester, Iowa.

lA'dell, Dwight, ^¥(7/ Creek, Mich.

Marks, J. P., Paris, Mich.

Meehan, W. E., liarrishurg. Pa.

Monroe, Otis, Mill Creek, Mich.

Monroe, Wm., Mill Creek, Mich.

Morcher, George, London, Ohio.

Morton, William P., Providence, Pi. I.

Xevin, James, Madi-wn. Wis.

O'Brien, W. J., Soufh Bend. Xehraska.

Peahodv, George F., Appleton, Wis.

Porter, Piiehard, Paris. Mo.

Reighard, J. E., Ann Arhor, Mich.

Roberts, A. D., Woonsocket, R. I.

Root, Henry T., Providence. P. I.

Rosenherv, Allwrt, Kalamazoo, Mich.

Shortal. J. M., 906 Che.^tnvt St.. SI. Louis, Mo.

Thayer, W. W., Detroit. Mich.

Titcond), Jno. W.. Wasiiiaijlon, D. C.
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Whish, John D., Alhmuj. X. Y.

Willard, C. W., ]Yestcrhj, E. I.

Wires, S. P., Diduth, Mich.

Zalsman, Phil. G., Paris, Mich.

Eegistered attendance of Visitors:

Adams, Fred J., Editor, Grand Rapids, Midi.

Ellis, Greorge E., Mayor, Grand Rapids, Mich.

Felger, Otis A., Grand Rapids, Mich.

Both, Prof. Filibert, Ann Arhor. Mich.

Shelby, W. P., Grand Rapids, Midi., Vice President Grand

Rapids £ Indiana Railway Co.

The treasurer then presented his report as follows

:

To the American Fisheries Society of the United States of America.

Gentlemen:—I herewith submit my annual report as Treasurer
from July 25, 1905, to July 24, 190fi:

RECEIPTS.
1905.

Life membership fees $ 60.00
Yearly dues 647.10
Sale of reports 25.30

• $732.40
EXPEXDITURES.

July 25—Balance clue Treasurer $111.87
July 27—C. G. Atkins, printing 2.66

Aug. 29—Stamped envelopes 10.70

Sept. 18—Murray Lyceum Bureau, stereopticon 4.25

Oct. 7—A. H. Dinsmore, stereopticon 5.00

Oct. 10—One letter file . .35

Nov. 6—Stamped envelopes 10.70

Dec. 22—Telegram to Geo. F. Peabody, Secretary.... .70

Dec. 23—Typewriting 1.25

Dec. 23—H. D. Goodwin, stenographer 202.00
1906.

Mar. 15—Post Publishing Co., reports 289.15
Mar. 15—G. F. Peabody, Sec'y, mailing reports, etc. . . 74.85

Apr. 14—Gibson Bros., circulars 3.15

July 11—Stamped envelopes 10.70

July 17—Post Publishing Co., circulars, etc 15.50
July 17—Geo. F. Peabody, Sec'y, stamps, etc 16.35

$759.18
July 24—Balance due Treasurer $ 26 . 78

$759.18
Respectfully submitted,

C. W. WILLARD, Treasurer.
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]\rotioii made, seconded ami miaiiiniously carried, iliat the

report be referred to anditiiig committee.

President : I will appoint as members of the committee Mr.

Geo. 'M. Brown. :\[r. J\. S. Johnson, and Mr. A. D. Roberts.

The following is a list of ai)plicants for mendjershi]) in the

association, made since the last meeting:

Alford, Jabe, Fish Commissioner. Wis.. Madison, Wis. (Pro-

posed by E. A. Birge.)

Avery, -Charles, Minnesota Fish and Game Commission, Hutchin-

son. Minn. (Proposed by Samuel F. Fnllerton.)

Bassett, C. R., Glen Springs Trout Co.. Pair Fair. Midi.

Bassett, F. R., Glen Springs Front Co.. Fair Fair. Mich.

Bigelow. Hayes, BrattJehoro. Vt. (By H. M. Smith.)

Brown, Thomas W.., Minnesota Fisli and Game Association,

Glenirood, Minn. (By S. F. Fidlerton.

)

Burkhaus. Jerry H., Torresdate Hatdieri/. Jlotme.dnirg. Fliila-

delphia. Fa. (By W. E. :\[eehan.)

Canfield, H. L., Bureau of Fistirries. Wasltington. D. C. (B\

Frank X. CL^rk.)

Carter, George L., Fincnln. Xeh. (By W. J. O'Brien.)

Conway, R. J., Director Aijnarium. Belle Isle. Detroit. Mich.

(By Frank X. Clark.)

Cutter. William, Mill Creel', Mirli. (By Dwiglit Lydell.)

Cheyney, John K., Tarpon Springs. Florida. (By H. M.

Smith.

)

Davies, David, Bureuu of Fixlieries. yorihrille. Midi. (By

Frank X. Clark.)

Delaney, O. J., 129 Front St.. Xeiv York. (By H. M. Smith.)

Dickinson, G. C, Fish Culturist, Harrietta, Mich. (By Seymour

Bower.

)

Evans, A. Kellv, Secretanj Ontario Fisti and Game Protective

Association, 25 Front St.. Fast Toronto. Ontario. (By T. S.

Palmer.

)

Grill, John H., Vice President, Minnesota Fisli and Game Com-

mission, Sherburne, Minn. (By Samuel F. Fnllerton.)
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Hankinson, T. L., Charleston, III. (By Prof. J. E. Eeighard.)

Hartman, Philip, Erie Hatchery, Erie, Pa. (By W. W. Mee-

han.

)

Hughes, William H., Vice President Missouri Fish Commission.

221 WainwrigU Bldg., St. Louis, Mo. (By C. W. Willard.)

Johnson, 0. J., President Minnesota Game and Fish Association,

Glen wood, Minn. (By Samuel F. Fullerton.)

Leisenring, W. A., Mauch Chunk, Pa. (By W. E. ^leehan.)

Locher, William, Kalamazoo, Mich. (By Frank Lydell.)

Marty, John M., Fish Cultunst, Minnesota Fish and Game
Commission, St. Paul, Minn. (By Samuel F. Fullerton.)

Pennington, Robert, Wilmington, Delaware. (By H. M. Smith.)

Porter, Richard, President Missouri Fish Commission, Paris,

Mo. (By C. W. Willard.)

Shortal, J. M., Secretary Missouri Fish Commission, 906 Chest-

nut St., St. Louis, Mo. (By C. W. Willard.)

Thomas. H. G., Bureau of Fisheries Station, Put-in-Bay, Ohio.

(By J. W. Titcomb.)

Tinker, Eugene, Corry Hatchery, Corry, Pa. (By W. E. Mee-

han.)

Waddell, John, Grand Rapids. (By Frank Lydell.)

Whipple, James S., Forest, Fish and Game Commission, Capitol,

Albany. (By John D. Whish.)

Wolters, Charles A., Prospect Breioery, 12tli and Mervine Sts.,

PhiUdelphia, Pa. (By W. E. Meehan.)

Motion made and seconded that the rules of the society be

suspended and that the secretary be authorized to cast the unani-

mous ballot of the meeting electing the foregoing applicants to

membership in the society.

M'otion unanimously carried.

The secretary cast the ballot pursuant to the motion.

President: The applicants are unanimously elected to mem-
bership in this society.
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The following gentlemen were unanimously elected lionorary

meml^ers of the society

:

Prof. Dr. Franz Steindachner, Boyal Natural History Museum,

Vienna, Austria.

Prof. Edmond Perrier, Director Sutional Museum of Naturat

History, Paris, France.

*Prof. P. P. C. Hoek, Scientific Fishery Adviser of the Dutch

Government, The Hague, Holland.

Dr. Oscar von Grimm, Inspector-General of Fislienes, St. Peters-

burg, Bussia.

Mr. Franz von Pirko, President, Austrian Fishery Society, Vien-

na, Austria.

]\Ir. Guiscppe Besana, President Lomhardy Fishery Society, Via

Torino 51, Milan, Italy.

Dr. Decio Vinciguerra, Director lioyal Fish Cultural Station

and Aquariuiii, Rome, Italy.

Mr. Fred J. Adams, Grand Papids, Mich.

President: Before we take a recess for our luncheon I will

inquire if there is any specific matter that ought to he hrought

up at this time. If there is we can consider it.

It devolves upon the presiding officer to appoint standing

committees. I have busied myself as well as I could during the

morning hour, and in view of the fact that there is always more

or less of a contest on two important matters, I have deemed it

w'ise to name two of the committees now and reserve the privil-

ege, if I ma}', of naming the other committees some time during

the afternoon session.

The first committee that the presiding officer is called upon

to name is that on nominations. The other is the committee on

location. Of course, in regard to the first, I know myself that it

is a high honor and that there will be various applicants and I

thought, if that committee was named now so that those who

have claims to present would have the time to do it, it miglit be

perhaps more convenient. As to the location, we all know that

there are a great many places that seek to have us hold our meet-

ing there, and likewise there would ])rolialily \)c some contest,

*On furlough until autumn 1907, as General Secretary to the Interna-
tional Council for the Study of the Sea, Copenhagen, Denmark.
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and I liaxc tlicroforo, thought it Avise to name that committee as

well.

For the committee on nominations I have thought the society

could do no better than to have me name Mr. Henry T. Boot as

the chairman. The other members of that committee are Mr.

Frank X. Clark of Xorthville; our old friend who is somewhat ill

but has Ijeen a long while with the society and a valued member
of it, whom you all know, !Mr. J. J. Hogan of La Crosse, Wis.

;

Dr. T. H. Bean, whom you all know, who has been with us a-

long time, and Mr. S. P. Wires.

As committee on location I will name the following gentle-

men : Samuel F. Fullerton, Mr. W. E. :\reehan, Mr. C". W. Will-

ard. Mr. Herbert D. Dean, and Dr. E. A. Birge.

Mr. Clark : There is one important committee I think neces-

sary at this time which is a programme committee for the pres-

ent meeting. We have always had one appointed.

President: I tliink this suggestion is wise and with the per-

mission of the society I will name our worthy secretary, Mr. Pea-

body, as chairman. Mr. John W. Titcomb and Mr. Dwight Ly-

dell.

I desire to suggest at this time that the Grand Rapids com-

mittee on arrangements, as some of you and perhaps all of you

know, have arranged for a banquet some time tomorrow evening.

It has been suggested to me that seven o'clock would be a con-

venient hour. One of the reasons why that hour has been sug-

gested is this : they have most graciously put at the disposal of

this society an electric car or sufficient electric cars to transport

the entire society to the Lakeside Club, where the banquet is to

be held, and it Avas suggested in the same 'connection that a visit

to the state hatchery at Mill Creek be taken also in the after-

noon, so that we could take the car abotit four or five o'clock, or

whatever time is agreed upon, and go down to the hatchery, look

that over, and then the same car would transport us to the Lake-

side Club where we have our banquet.

It will be remembered by those who attended the meeting last

year that a resolution was adopted, which, of course, would not

be Ijiuding upon this meeting but was a suggestion, that the fore-

noon of the second day of the meeting should be given up entire-
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ly to committee meetings and l)e an open date, s^o far as the so-

ciety was concerned; 1)ut if yon slionld determine to take tlie

afternoon to go over to the hatchery, perhaps the suggestion that

we meet in the morning to transact some husiness and have some

papers read wonhl not be ont of the way, and if tliat meets with

yonr views we will do so.

~\Ir. Eoot : I move that when we meet we meet here tomorrow

morning at 9 :30 o'clock for the transaction of any business that

may come l)efore ns.

]\rr. Titcomb : AVas not this committee on programme ap-

pointed for the purpose of laying out the whole of this business

from now until we get through ?

President: Yes. I suppose we had better refer the whole

matter to the committee on programme.

j\[r. Clark: I move that this matter be referred to the com-

mittee on progTamme.

Motion seconded and unanimously carried.

President: I take the liberty in behalf of the society to

thank our friend, the mayor, and ]\lr. Felger as representing tlie

Sportsmen's Association, for their kind words and for their in-

vitation, and while I shall not avail myself of the suggestion to

visit the places suggested by the mayor, undoubtedly a gTeat

many members of the society will. (Laughter.)

A recess was here taken until 2 :3() p. m., same day and ])lace.

AFTERXOOX SESSION'.

Sfime day. Tuesday. July 24, 1906, 2:30 p. m., same place.

Meeting called to order by the president.

President: I understand that the programme committee is

ready to report, and as we are without any real order of business

until we get that report, I will call for the ivading of it now.

]\Ir. George F. Peabody of Appleton: The committee recom-

mends the adoption of the following programme

:

Tuesday. July 24. 190(i. 2:30 p. m.

Reports of committees aiui untinislied f)usiness.
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Election of members always in order.

Beading and discussion of i:)apers in the order snggested by

committee on programme.

Adjourn 5 :33 p. m.

Evening session at 8 p. m. sharp at Ryerson library.

Illustrated lecture by Professor J. E. Eeighard.

The subject of that lecture is Xest Building Fishes of Michi-

gan.

Wednesday, July 25. Meet at a. ni.

Eeading and discussion of papers.

Adjourn at 1 p. m. until 3 p. m.

At 3 p. m. take special car or cars in front of Hotel Pantlind

for Mill Creek Hatchery.

Paper by Dwight Lydell, also by Professor Eeighard.

Eeturn from Mill Creek to Lakeside Club without stop.

Guests of the club for the evening.

Thursday, July 26.

Leave L'nion Depot at 7 :30 a. m. for Paris.

Hold a meeting there after examining the station.

Have dinner as guests of Michigan Fish Commission.

Leave Mill Creek at 2 :20 p. m. for Grand Eapids.

Meeting will then adjourn.

President: In regard to the trip to the Paris Hatchery I

would state that, of course, we would expect all the members and

guests of the society to go, and we certainly hope and expect that

our friends will come along with us so that we may enjoy the

trip and the inspection of the hatchery, and probably get in some-

where during the time a business meeting as well.

We will now receive the report of the secretary.

Secretary : Mr. President, the secretary's report is embodied

in the puljlished proceedings for last year, which covers the en-

tire report. These proceedings are in the hands of every member

of the society.

President : It seems to me that it is a most complete report

in every detail.

]\Ir. Eoot : I move that the report Ije received and adopted.

Motion seconded and unanimonslv carried.
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President : We will now receive the reports of standing

committees, and first the executive committee.

Mr. iVIeehan : I shall have to hand in the report in writing

a little later to the committee, but I can give it to you verbally.

I could not give it in writing before because some of the data

had not been handed to me until tliis morning. I have to report

that during the year there were seven deaths in the membership

reported to either the treasurer or myself.

W. Osborne of Duluth, Minnesota, who died April 1. 1905.

W. E. Eobinson of Mackinaw City, Michigan, who died in

1905.

E. St. George Tucker, who died in Halifax in 1904.

J. C. Willetts, N'ew York City, who died August 31, 1905.

Judge Uri Lamprey, St. Paul, Minnesota, May, 1906.

Eobert B. Eoosevelt, New York, June, 1906.

Charles L. Miller, Altoona, Pa., Oct. 21, 1905.

Charles Walters, Jr., Philadelphia, Oct. 13, 1905.

Henry C. Demuth, Lancaster, Pa., May 30, 1906.

Mr. Demuth was for many years connected with the fishery

interests of Pennsylvania, having l)een the treasurer of the old

fish commission for seven years, and was a co-laborer on the

board with the late Henry C. Ford whom we all knew as promi-

nent in the fish cultural work of Pennsylvania between 1880 and

1895.

I also have to report that another and great step has been

taken toAvard securing practically uniform laws for the protec-

tion of fish in Lake Erie, Ohio, having passed last winter laws

practically the same as Pennsylvania did the year before. A bill

was introduced into the New A'ork legislature—I heard inform-

ally that it has passed—but apparently it has not, at least Mr.

Whish informs me that he does not know positively that it ha^

been passed. Canada, of course, does not need to enact special

legislation but will adopt similar regulations as soon as all the

states bordering on Lake Erie adopt practically uniform laws.

We have also had some correspondence in connection with the

International Fisheries Society, but that matter is largely in the

hands of Dr. Smith.
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^Ir. Titeonil): T move that the report be accepted and adopt-

ed : that the list of names of the deceased members be referred to

the committee on resolutions for proper action in this connec-

tion.

^lotion seconded and nnanimouslv carried.

^fr. Titcomb : As a member of the committee on foreign re-

lations I wish to present a matter at this time, because it must

be attended to now if at all. You will probably rememlier Mr.

De Put, a comparatively new meml)er from Xew York, who at-

tended the last meetmg of the society. He is going on a two years'

trip, and he will visit many countries—in fact nearly all the

countries in the world—before he returns. He is an enthusiastic

angler and very much interested in the society. I offer a reso-

lution this afternoon in order that it may reach him when he

takes his boat. If it is mailed tomorrow morning by the sec-

retary it will do so.

The resolution is as follows

:

Eesolved by the American Fisheries Society, here assembled

in annual meeting, that Mr. Henry F. De Puy be added to the

committee on foreign relations and made a delegate of this so-

ciety to all foreign countries which he may visit during his con-

templated sojourn abroad.

It is further resolved that the secretary be instructed to send

a copy of these resolutions to Mr. De Puy with the best wishes of

the society for a pleasant trip ; and a formal certificate addressed

•'To whom it may concern," stating that Mr. De Puy is a dele-

gate authorized to confer with fish culturists and to represent

this societ}' at any meetings or conferences he may find it con-

venient to attend during his absence "in foreign countries ; said

certificate to be signed by the president and the secretary of the

society.

Motion made, seconded, and imanimously carried adopting

the resolution.

Mr. John E. Gunckel of Toledo, 0. : Within the j)ast twenty-

five 5'ears I have been recording secretary several times, and when

I was recording secretary you always asked for my report. You
still have a recording secretary and I Avould like to hear his re-

l^ort so as to learn what improvements have been made since the
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time wlu'ii I lield office. You know, of course, I live in Toledo

and have the reputation of being the biggest fish liar in tlu'

United States ; Init I continually receive letters of inquiry from

foreign countries, and some very curious scientific questions are

being asked me. The angling part of it 1 take a great deal of

pleasure in answering, hut you would Ije surprised to see the cor-

respondence I have from foreign countries aboiit the American
Fisheries Society, although 1 liave not l)een recording secretary

for many years.

Mr. Peabody: As recording secretary I would like to ask

why the gentleman does not refer this correspondence to the

present recording secretarv ?

Mr. Gunckel: I generally refer everything of a scientific

nature to you, l)ut as to the other matters I perform my duties

under my salary and answer the conmumications myself.

Mr. Peabody : I have a communication from Dr. Smith

that perhaps would come under the head of unfinished business.

It is as follows

:

A'ou will recall that I corresponded with the officers and the

executive committee relative to an award to be offered by the

Society at the next International Fishery Congress. All re-

sponded favoraldy, and the majority of those who suggested any

subject for the award mentioned fish diseases. Accordingly, I

made the following announcement in the circular which has l)een

sent to the members

:

"By the American Fisheries Society : For a paper embody-

ing the most important original observations and investigations

regarding the cause, treatment and prevention of a disease affect-

ing a species of fish under cultivation, $100 in gold."

Will you please bring this matter to the notice of the Societv',

and have the foregoing action ratified?

Dr. Birge : I move that the action of Dr. Smith be ratified

and accepted as the action of the society.

Motion seconded and unanimously carried.

Prof. Jacob Eeighard then presented a paper on ''The Identi-

fication for Legal Purposes of Mutilated or Dressed Specimens

of Whitefish and Herring from the Great Lakes."
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Prof. Eeighard : This pa])er and the one that follows on

the programme are announced as illustrated hv lantern slides.

"Ulien the local committee made its arrangements, they thought,

from the fact that lantern slides were mentioned in the pro-

gramme that this paper might be suitable for the general public

and therefore placed it in the evening. On learning of this ac-

tion I undertook to give an evening lecture that would possibly

interest the general public more than this paper, and I have

therefore cut out the lantern slides from this paper, but I have

here three or four photographs which will serve to illustrate it.

Mr. Samuel F. Fullerton of St. Paul, Minnesota, read a

paper on "Protection as an Aid to Propagation."

]\Ir. George F. Peabody then read a paper by Mr. Albert

Rosenberg of Kalamazoo. Michigan: "Some Experiments in

the Propagation of Rainbow Trout.'"'

Mr. Titcomb then read a paper by Dr. Hugh M. Smith, on

"Fishery . Legislation before the Fifty-ninth Congress," (first

session).

Mr. Titcomb : I think it would be a good idea if the society

could have at each meeting the bound volumes of the proceed-

ings of the society for all the years. My suggestion is that the

secretary be authorized to have a set of the transactions of the

society bound and put in a proper box Avhich can be taken from

one meeting to another, and during the sessions be accessible to

all the members, and I make a motion to that effect.

]\Iotion seconded and unanimously carried.

Mr. Titcomb : I move that the auditing committee be also

made a committee to co-operate with th^ secretary and treasurer,

in order to weed out delinquent and deceased members from the

present list and revise the list for the next publication. Some

of the addresses now given are wrong. Some have passed away,

and Mr. Willard can imdoubtedly report on some who have not

paid for years. Is not that so?

Mr. Willard : I can.

Motion seconded and unanimously carried.

President : I will appoint as the auditing committee

:
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Mr. George M. Brown, of Michigan; Mr. A. D. Eoberts, of Rhode

Island ; Mr. E. S. Johnson, of Iowa.

As members of the committee on resolutions I will appoint:

Mr. John D. AVhish, of New York ; Mr. W. E. Meehan, of Penn-

sylvania; Mr. John ^Y. Titcomb, of Washington, D. C.

Mr. Meehan read a statement of the fish distributed by Penn-

sylvania from January 1, 1906 to July 1, 190G.

Adjourned to 8 o'clock p. m., same day, at the Ryerson Pub-

lic Library.

EVEXIXG SESSION^.

Puljlic Lilu'ary, same day, 8 p. m. Prof. Jacob Eeighard

delivered a lecture on the subject of the Domestic Life of Fishes

that Build Xests and Take Care of Their Eggs. '

Adjourned to next da}', Wednesday, July 25, 1906.

WedMesday, July 2o, 1906.

Board of Trade Building, Grand Eapids, Michigan, July 25,

1906, 10 a. m. Meeting called to order by the President.

Mr. Titcomb : There is an organization in this country

called the American Breeders' Association, formed two years

ago by the Assistant Secretary of Agriculture. This association

has taken up the work of improving breeds of animals and plants.

You have undoubtedly all read about Burbank's work out in Cali-

fornia, the wonderful things he has accomplished in plant life

of all kinds.

Now the xlmerican Breeders' Association has the work divid-

ed up by committees, each committee having a special line. I

was made chairman of the committee on fish breeding and was

requested to ask the co-operation of all members of this society

in certain lines. For instance, we would like to know from every

one who has done any work on hybridization of fishes, details as

to what they have done, and how far the work has been carried.

We would like to have every one who has done any fish cultural

work, or who has had any opportunity to do fish cultural work,

continue still farther these attempts to cross different species.
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Xow it is very surprising to think that you can take the eggs of a

50-pouncl rock ])ass and fertilize them with the niilt of the herr-

ing, or the opposite, though, of course, with that class of fish it

is almost impossible to carry your experiments to a conclusion,

because the fish are liberated as fr}' and go to the ocean. But

we want to take up this subject of hybridization on a larger scale,

cross the inferior species perhaps with some finer ones, and rear

the fish to see if we can get any results by continual attempts

at crossing.

Then this committee wants to take up some other subjects.

This will apply more to the commercial hatcheries such as im-

provement by selection. We would like reports on what has

been done by commercial breeders, breeding for increase on egg

production, breeding for resistance or immunity to disease.

There is a large field in those directions, and the data on what

has been done in the past are very limited.

The committee appointed by this association consists, besides

the chairman, of Mr. Seymour Bower, of Detroit; Mr. C. A.

Vogelsang, of San Francisco; Mr. Charles G. Atkins, of East

Orland, ]ile. ; ]klr. C. C. Wood, of Plymouth, ]ilass. ; Mr. H. M.

Smith, of Washington, D. C. ; Mr. W. J. Moenkhaus, of Bloom-

ington, Ind. ; Mr. A. D. Mead, of Providence, Ehode Island; Mr.

H. J. Wolf, of Philadelphia, Pennsylvania; and Dr. George W.

Field, of Boston, Massachusetts.

Mr. Meehan : Do I understand you to say that there was

successful fertilization between the rock-fish or striped bass and

the herring?

Mr. Titcomb : Yes sir.

Mr. Clark : By what association was this committee ap-

pointed ?

;Mr. Titcomb : Appointed by the American Breeders' Asso-

ciation which really originated in the Department of Agriculture.

The association advised this committee, and I think this society

ought to co-operate with it in every way they can.

Prof. Eeighard : That is a committee of the Breeders*

Association and not of this society.
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]\rr. Titeonil): That is true. •

^Ir. President : An}' suggestion or resolution in connection

with this?

Mr. Titeonil): Xo. I thouglit it would get on the record in

the report in this way, so that the members would contribute

when anything occurs to them.

President : It occurs to the president that this is a very

wide su1)ject. The representatives from the different states who

are in charge of iish culture in those states, would do well to

take heed to these suggestions by Mr. Titcomlj, with a view to

ascertaining what results can be produced. In a year or two we

will be getting reports I believe that will be of value to all the

states.

We will now listen to the report of the committee on nomina-

tions.

Mr. Eoot: When you appointed me on this committee you

gave me what you l^elieved to be a pretty difficult task. You

were never more mistaken in your life. I never sat on a com-

mittee where there was more unanimity. There was not a sug-

gestion contrary to what I shall report. Of course in a society

of this size there are a great many men who are worthy of being

president and capable of it and Avhom we would like to see in

that office but we cannot all get there the same year.

The first nomination made was of a gentleman for president

who not only has an international reputation—and these are in-

ternational days, you know—we have to have a little "interna-

tionaP* in everything—but he also has a great local reputation

as a scientist and practical fish culturist; and I am glad to say

that he is one of your western men. Without further remarks I

will put in nomination the list decided on in a very few minutes

with perfect unanimity.

For President, Dr. E. A. Birge, of Madison. Wis.

For Vice President, Dr. H. M. Smith, of Washington, D. C.

And let me say right here that Dr. Smith would naturally

have been nominated for president this year, l)ut we all know

of the great international congress that is coming, and it was

the feelino- of the committee that he should be nominated for
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our president next year. Of course that will be for the next

years meeting of the society to say.

For Kecording Secretary, George F. Peabody, of Appleton,

Wisconsin.

For Corresponding Secretary, Charles G. Atkins, of East

Orland, Me.

We had a good deal more discussion about the treasurer than

anything else. (Laughter.)

C. W. Willard, of Westerly, Bhode Island.

Executive Committee

:

John D. Wliish, Chairman, Alban}', Xew York.

Mr. E. Hart Geer, Hadlyme, Conn.

J. S. Henshall, Bozeman, Mont.

S. F. Fullerton, St. Paul, Minn.

Prof. Eeighard : I move that the rules be suspended and

that the secretary be instructed to cast the unanimous ballot of

the society for the entire list of nominees as read by the chair-

man.

Seconded, unanimously carried and so done.

Dr. Birge was called for. (Great applause.)

Dr. Birge : I feel it is a gi-eat honor to be elected president

of this society. I shall endeavor to perform the duties of the

office to the best of my abilit}-, and I trust the meeting over

which I hope to preside a year from now mil be a successful one.

(Mr. Titcomb called for.)

]\Ir. Titcomb : I am sure if I say anything for Dr. Smith I

shall be talking for a man that won't blow for himself; he is

one of the most modest men I ever knew, a thorough gentleman,

who is well posted on the work of the Biireau of Fisheries, the

results of many j-ears' experience. His heart is in this work

and in the later j^ears I have been pleased to see him take such

an active interest in this society. I think he has secured more

members in the last two years than any other member here. I

am sure we have not made a mistake in honoring him with the

position of vice president and I hope on the occasion of the Inter-

national Fisheries Congress that he will be the president of this

societv.
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President: I know yon will all be glad to hear from the

newly elected chairman of the executive committee.

Mr. Whish : Mr. President and gentlemen, after reading our

constitution carefully and consulting with the members of the

committee, I will know more about what this committee is ex-

pected to do than at the present time. Of course our progress

will be largely guided by the very efficient executive committee

preceding this committee. A considerable experience in organ-

ized bodies has led me to believe that the executive committee is

not a place for play. It ought to be a place for work, and in a

body like this, for a lot of good work. The able men with whom

I shall be associated will undoubtedly make up for deficiencies

on my part; and I sincerely hope the work this new committee

does will be as satisfactory to the society as has been the work

of similar committees in the past. Any suggestions which any

member may have in mind will be gladly received by this com-

mittee, I know. I shall be glad at any time to hear any sugges-

tions from any member of the society, and inasmuch as my

name is easily written and my address is readily remembered,

there will be no difficulty in reaching me, there being fortunately

only one family of my na^jie in the United States that I know,

and certainly only one man of that name located in the capitol

at Albany.

Thank you for the very high honor I have received. (Great

applause.)

(Secretary Peabody was called for.)

Mr. Pealwdy : Gentlemen, I feel very grateful for the honor

of being continued as secretary, but my gTatitude is somewhat

tempered l)y the knowledge that the only reason I am made

secretary is because nobody else will take the office, (greai:

laughter) and I must admit that there are some defects perhaps

in my administration. It is very difficult to keep a correct record

of the addresses. There is a very large number of men belonging

to the society whose dwelling place changes, and I would ask

every one to be particular and send me any change of address,

that it may be properly recorded, so that all the members may get

the documents, pamphlets and whatever is sent out by the so-

cietv.
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President: The general promoter of the financial welfare

of the societ}' is called for—Mr. Willard.

^h\ Willard : I did not hear any one call for me.

President: I can speak louder. (Laughter.)

^Ir. "Willard : I deem it an honor to serve this society in any

capacity and I thank you very much for this further evidence of

your confidence and esteem, and I will try to serve you as faith-

fully in the future as I have in the past. If there is a shortage

I will make it up. (Great applause.) If there is a superabun-

dance of funds I will divide with you. (Laughter.)

President : That is very fair indeed.

I am glad to see the society return to a course which I be-

lieve is the wisest it can pursue, in selecting for its president

such a man as Dr. Birge. I have honestly felt that while I am
identified somewhat with the fish cultural work of Michigan, I

am not a well-known scientist, and indeed not a scientist at all,

and it has seemed to me during the entire time that I have held

this office that the interests of the society would have been much

better promoted had it then selected some well known scientist

of international reputation as its president ; and it is well for the

society to return to the policy of selecting such men as Dr. Birge,

and other men whom I hope in the futitre will follow, as chief

executive officers of this society. I am glad to say to Dr. Birge

that the society in honoring him, in my opinion, has still more

honored itself. As my predecessor said to me, I am obliged to

say to you, that I cannot at this moment yield up the gavel to

-you, but at the close of the meeting here I shall turn it over to

you with the utmost pleasure.

(Great applause.)

Dr. Birge: May I say just a word in reply to your kind

words ? I feel deeply the honor to science as well as the personal

honor involved in my election as president. Yet I should feel

it a very great misfortune to this society if that policy which you

indicate should be adopted and pursued regularly. The great

charm of this society, to all of us who are members, lies in the

fact that it brings together not merely the scientists but all
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those who are interested in lish culture, from every point of view.

The standing of the society in the United States depends on the

strong- union of all interests for fish culture, and on having all

of those interests represented in the society and in its officers.

I am very glad, Mr. President, that you were elected President

last year. It would be a misfortune if men who are interested

in the practical culture of fish as you are, should feel themselves

in any way barred from the control of the affairs of the society.

Such a misfortune is impossible since a most important part of

the control of the affairs of such a society as this comes from

men who are interested from the point of view which you and

your fellows in the society hold.

I need not say that the remarks of the President in regard to

his own administration were altogether too modest because we

all of us appreciate the success which the society has had during

the past year and to which he has contrilmted so much.

]^lr. Clark: If I am not trespassing upon the time of this

society I would like to say, as a member of long standing in the

organization, also as a practical fish culturist and not a scientist,

I would like to say to Dr. Birge and the members, that the

practical side of fish culture from now on must have more of the

help of the scientist. In other words the successful practical

fish culturist of today has to be a scientist so far as possible.

We have come to that day and age when our farming, breeding

and nearly all other pursuits are followed on well based scientific

principles, and we must have more of the help of the scientist

in fish cultural work. Therefore, I say, let the scientist element

have Ijetter recognization than has been shown in the past.

President : I am compelled to tell a short story in regard to

the outcome of this election. Away back in the 83's the State

of ]^riebigan had a very furious canvass on for the nomination for

the position of governor, in the republican party. I think there

were six candidates and all had aljout the same number of fol-

lowers in the convention. The late Roswell G. Horr presided

at that convention, and what he said to that convention before

it opened its labors I would like to have regarded as said to this

societv with regard to the outcome here. He said, "Gentlemen,

you are all here, each one earnestly active in support of his own
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candidate, and thinking that the world swings around and will

be governed by the success of his own candidate ; but when it is

all over and the final ballot is cast, every one of you will see then

that the hand of Providence was in it from the start." (Laughter

and applause.)

Is there any miscellaneous business to be taken up at this

time ?

Secretary: I should like to read the following communica-

tion :

Silver Lake, Mass., July 18th, 1906.

Mr. Geo. F. Peabody, Secretary, Grand Eapids, Mich.

Dear Sir : It is with sorrow that I write you that my father,

Mr. George F. Lane, passed away yesterday.

He has been failing the last two years and died of a weakened

heart.

He was taken away when the prospects of the trout business

seemed the best, as he had more stock on hand at the time of his

death than ever before. Yours truly,

Harry L. Laxe.

(This communication was referred to the committee on reso-

lutions. )

]\Ir. Titcomb then read a paper on Progress and Experiments

in Fish Culture in the Bureau of Fisheries During the Fiscal

Year 1906.

Mr. Seymour Bower : I would like to have the chair take a

rising vote as to the numl^er of members wlio will go to Paris

tomorrow.

President: It is rather necessary in order to make arrange-

ments with the railroads that we know exactly who will go to

Paris tomorrow, and in order to ascertain that, before Mr.

Atkins starts with his paper, I will ask you to rise, stand and be

counted.

Mr. Dean: There are some strangers here and we would

like to know about the fare, etc.

Mr. Bower: If fifty go the fare will be $1.8.5 for the round
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trip. If we cannot get fifty they will proljably make a little

higher rate, but will give special rates. If there are any strang-

ers here who have not been to Paris, they will miss the oppor-

tunity of their lives if they do not go. The wild trout for a good

dinner are all caught and ready to be dressed.

President : As I understand, everything has been caught

but the men.

^Ir. Dean : What time can Ave return to Grand Eapids ?

Mr. Bower : We leave Grand Eapids at 7 :30 in the morn-

ing and return here at 4 :45 j). m.

A vote was taken and thirty-three said they would go.

Mr. Charles G. Atkins of East Orland, Me., read a paper on

the subject of Experiments in the Fasting of Fry.

Dr. E. A. Birge then read a paper on the subject of Gases

Dissolved in the Waters of Wisconsin Lakes.

Mr. Brown : In the absence of the President a couple of

weeks ago, and in the line of our interests in beautifying our

grounds as an object lesson at one place, and at another to beau-

tify them and to protect the springs and streams that furnish

the water of our hatcheries, I wrote to Prof. Filibert Eoth of

the Michigan University, asking him if he would make a few

remarks on the line of forestry, which I thought would be easily

adapted to our and many United States Stations very much to

their advantage. He is present with us and we would like to

have him give us the benefit of his experience.

Prof. Eoth then addressed the society on the subject of The

Fisherman and Eeforestation.

Mr. ]\Ieehan then explained a new type of jars for hatching,

designed 1)y liiniself.

President : There are on the table here some circulars with

reference to the International Fisheries CongTcss to be held in

1908 at AYashington, showing the awards of premiums offered for

different papers. They lie on the tal)le and we will be glad to

have the members take them as they pass oiit.
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An adjournment was then taken to 3 o'clock p. m., same day,

at Mill Creek.

AFTEEXOOX SESSION'.

Mill Creek Hatchery, 4:30 p. m., same day. Convention

called to order by the president.

Mr. Seymonr Bower read a paper by Mr. Dwight Lydell of

Mill Creek, on the subject of The Bass at Mill Creek Station.

Secretary Peabody : I have received a letter from Mr. Henry
W. Beeman, of Xew Preston, Connecticut, who has been raising

small-mouth black bass for aljout four years and has had re-

markable success in their propagation. I requested a paper from

him on the subject, but he has been too busy to prepare one, and

he simply Avrote a letter that has a few points in it that might

be noteworthy to those interested in black bass.

The secretary then read the letter referred to.

Mr. Clark then read a paper by Mr. J. J. Stranahan of Cold

Springs Station, Bureau of Fisheries, on Assorting Brood Black

Bass to Prevent Cannibalism.

Air. Lydell explained the advantages of Sherwin & Williams

Pure Atchison C4raph:te Paint, for painting screens.

;Mr. John L. Price, of Drayton Plains, Michigan, explained

the advantages of a device invented by him, consisting of a

tube for aerating water.

fleeting adjourned to convene at Lakeside Club, Grand

Rapids, Michigan, at 8 p. m., same day.

EVEXIXG SESSIOX.

At 8 p. m. a banquet under the auspices of the Consolidated

Sportsman's Club was given at the Lakeside Club, Reed's Lake.

Mr. Fred J. Adams acted as toastmaster. He said that he

thought Michigan had one of the best fish commissions in the

country, and that it was entirely out of politics ; that the appro-

priation of the commission was small, but that they made every

dollar count.

"Our lakes and streams are in excellent condition and thev
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would be in still better condition if they were properly jjrotected,

and the method of protection is a problem that still confronts

us."

President Joslyn : I am very glad to hear these remarks of

Mr. Adams commendatory on the work of the fish commission.

I am proud to say that we really never have had any politics in

the commission.

We have believed that the work in Avhich the commission is

engaged is a serious one; we have believed furthermore that it

was a work which would interest the people of the state. We
are engaged in the same work that you gentlemen of the society

are engaged in—-work not for ourselves, not for our immediate

friends or relatives, but almost exclusively a work for those who
are to come after us. Because of the character of our work we

believe Ave can see what the future is to bring forth in regard to

the food fishes of this country, unless some work like that in

which we are engaged is done ; *and so I take pleasure in saying

that, so far as the Michigan .Fish Commission is concerned, and

1 know that so far as our society is concerned, we have let poli-

tics severely alone and given our whole time and attention to the

work which we had in hand, and that is the reason, Mr. Toast-

master, Avhy wc could give so little time to the generous pro^ios-

tions for entertainment which you made when you found out

that we were coming to Grand Eapids. But I will say to you,

and I believe the members of this society will agree with me.

that the papers which have been read at the meetings thus far

held in Grand Eapids, and the discussions which followed the

reading of those papers, have been of the very best, and will, be-

yond all question, be productive of good results, not only of ad-

vantage to us in Michigan, but to every fish and game com-

mission throughout the Tnited States which has had repre-

sentatives here to hear and take part in these discussions.

I take occasion here now, because it probal^ly will not again br-

afforded me, as our time will be fully taken up with other mat-

ters tomorrow, to say to you one and all that I most thoroughly

and gratefully appreciate the honor which you gave to me a

year ago, of presiding over your deliberations. It is an honor

which I shall alwavs remember and I realize that even if our
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constitution did not prohibit, the years which have rolled over

my head are so many that in the ordinary course of a lifetime,

it is an honor which can never come to me again, and I want to

return my thanks to this society for the courteous manner with

which they have carried on their deliberations, and the respect

the}' have paid each other and the dignity of the society, and I

thank you gentlemen, one and all. (Great applause.)

The toastmaster then called upon the president-elect. Dr. E.

A. Birge. (Great applause.)

Dr. Birge: There is only one thing I want to say and that

perhaps I may say as coming from the next door neighbor of

the state of Michigan. The state of Wisconsin has looked to

Michigan for many good things. I know that perhaps better

than any of you here, because we who have belonged to state uni-

versities anywhere in the country, look toward the University of

Michigan as the mother of the state universities of the country.

We have looked to Michigan for a great many years for help in

state university affairs and have never failed to find it, we have

looked to the University of Michigan as representing in a very

high sense the State of Michigan, and we have been proud to

recognize the state and the university together. As a member

ofJ:he Fish Commission of a sister state, I may say that there

too we have had great assistance from ]\Iichigan in carrying on

our work. We, too, have had no politics in our commission ; our

employees have been with us, many of them, all their lives. Ten,

fifteen and even twenty years they have served us, and we expect

them to serve us as long as they live. They have been efficient

men and we do not know or care what their politics are. Poli-

ticians have always let us alone; we have not had politics thrust

upon us, and we have not in any way courted politics ourselves.

We have attended to the propagation of fish, and in working in

that way have found ourselves in full sympathy with the efforts

of the commissioners on this side of Lake Michigan. AVe have

felt that their policy strengthened ours, and sometimes hoped

that our policy on our side of the lake has been of advantage

to them when they needed it. And the policy of the fish com-

missioners, as I have known them in general, seems to have been

that of this Fisheries Society, organized for Avork rather than
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for play, organized for liusiness rather than for Junketing trips.

And so while we have met here, Mr. Toastmaster, and have en-

joyed yonr kind hos])itality, and are gi-ateful for all your kind-

ness, we, in some sense, are glad that we could not enjoy it any

more, because we feel that we have accomplished in some meas-

ure the Avork which our states have sent us here to do.

Adjourned to meet at Paris, Michigan, next day, Thursday,

Julv 2e. 1!>0(J, at 11 a. m.

Tliursday. July 2G, 1906.

Paris. Michigan. July 2(3, 190C, 11 a. m.

Meeting called to order at tlie grounds of the State Pish Com-

mission, h\ the president.

President : If you will come to order we will transact a

little business. There is yet some unfinished business and some

few reports that have not been made, and I think we will trans-

act the business first. I understand that there are those who

desire to ask some questions about this hatchery. If there is

time we will take that up after the transaction of Ijusiness.

The report of the Auditing Committee is now in order.

]\Ir. Brown : We checked the Ijills and accounts and certified

on the report of the treasurer its correctness.

Report unanimously adopted.

President: We will now hear the report of the Committee

on Foreign Eelations, Mr. Atkins.

]\Ir. Atkins: Mr. President and gentlemen, the committee

on foreign relations has prepared a report of which I think the

volume will be a little too much to read to you now, and I will

therefore beg to read the introductory pages and some of the

details, and will then file the report.

Mr. Atkins then read the report.

On motion of Mr. Meehan the report was received and

accejjted.
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Eeport of the Committee on Resolutions by 'Mr. "Whish,

hairman.

Mr. Meehan has prepared resolutions of regret on those who
have passed away. I suggest that inasmuch as the late Robert

Roosevelt was president of the society, more detailed obituary

notice be prepared of his death, for next year.

I would like to offer a resolution in this connection relative

to the very handsome treatment we have received at the hands of

the Sportsmen's Club at Grand Rapids.

Resolved, that the consideration shown to the American

Fisheries Society by the people of Grand Rapids, and especially

by the Board of Trade, whose commodious meeting room was

placed at our disposal, merits hearty thanks, and that the sec-

retary convey the hearty appreciation of the society for courtesies

received.

Resolved, that thanks be tendered to the Sportsmen's Club

for the handsome entertainment given this society. We found

them to be true gentlemen and we congratulate them on their

work for the preservation of the fish and game of ^Michigan.

It has seemed to me that in view of the very remarkable

practical work which we have seen of the commission in this

state, that something should be said expressing the appreciation

of the societ}', as shown individually and collectively in its dis-

cussion of this work.

Resolved, that the visits paid by the American Fisheries

Society to the several hatcheries of the ^Michigan State Fish

Commission, disclose how advanced and extensive is their work,

and the society congratulate the commission on its position in

the front rank of fish culture.

Resolved, that the heartiest thanks of this society are extend-

ed to President Joslyn and his associates for their earnest and

successful efforts in advancing the interests of this society.
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EGBERT BARNWELL ROOSEVELT.
Born, August 7, 1829.

Died, June 14, 1906.

A kindly man who loved the gentle art of angling, and whose

interest in his favorite sport led to the first practical work in

fish culture in the United States, was Robert B. Roosevelt, once

President of the American Fisheries Society. By birth he was

a Xew York City man ; by education, a lawyer ; by every instinct,

a true sportsman. Sometime in the early sixties, generally

agreed to be in 18G5, while at the annual gathering of the State

Sportsmen's Association, he met the famous Seth Green, and a

mutual interest in fly casting made them fast and life-long

friends. A few years after this meeting Mr. Roosevelt inherited

ample means and gave up the«practice of the law which he began

in 1850, to devote his time to the congenial work of assisting hib

friend to make trout culture at least a possibility, and to secure

adequate laws for game protection. With his aid Green started

a little hatchery at Caledonia, in Xew York state, and here work-

ed out the problem of brook trout culture. The jjlace is now the

site of the greatest fish hatchery which the Empire State owns,

and is known the world over.

Li 1867 Mr. Roosevelt drafted the bill under which the

Fisheries Commission of Xew York state was created and be-

came one of its members. Mr. Green was its superintendent.

In 1872, while Mr. Roosevelt was a member of Congress, the bill

was passed creating the Xational Fish C^ommission, whose work

is the greatest in the world. In 1888 he was appointed Minister

to the Xetherlands and served with honor. Politically, socially

and as a sportsman he worked for the general betterment of

things as he found them. He was frecpiently honored l)y his

fellow citizens and was continually an honor to them. As a

president of the American Fisheries Society he added much

to its efficiency as an organization, and the Society has ordered

this page set apart to his memory in its published transactions.

Report unanimously adoj^ted.
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President: The chair desires to state that he prepared a

notice with reference to Dr. Parker as he was requested to do a

year ago. He submitted it however to some of the friends, who

desired to make a little revision, and for that reason the obituary

notice was not received in time to print in the present proceed-

ings. In view of the great work which Dr. Parker did I still

think that a notice of him and his work should appear some-

where in these proceedings and would ask permission to have it

sent to the secretary of the society so as to appear in the next

year's transactions, if that is agreeable to the society, and un-

less I hear objection I will take it for granted that it may be

done.

President: We will next hear the report of the Committee

on Location.

The report was presented by the chairman recommending

that Erie, Pennsylvania, be the next place of meeting.

Motion made, seconded and unanimously carried adopting

the report.

Mr. Meehan: On behalf of the City of Erie, Pennsylvania,

I wish to say that I think the members have chosen wisely, and

I am quite satisfied from what I know of the City of Erie, and

the people who live there, that the society will have made no

mistake in going there. There are many things that will be of

distinct advantage to the society. The city is not what you call

a large cit}', having only 62,000 inhabitants, but it has several

good hotels, and one in particular which is first class and will

house the entire society. The Board of Trade and Chamber of

Commerce and one or two of the other prominent concerns in

the city will look after our comfort and pleasure and so will

the Department of Fisheries of Pennsylvania. There are very

large fisheries on the lake and boats will take us to the fisliing

grounds, and observe the methods of work in Lake Erie and our

fisheries rank second on that great lake. There are at least two

hatcheries, aside from the one in the City of Erie, which

will be of interest probably to the members, one being for trout

and the other for bass and lake fishes, and in the City of Erie,

there is a little hatchery not supposed to be in operation in July,
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being a battery station. You will find two tbings of interest, one
a little frog pond, anotber an illustration of our work in retain-

ing whitefish in quantities for planting in the lake, after bring-

ing them to fingerliiig size, to three and four inches. Those
who may want to extend their trip a little further, can with
readiness, visit some of the other hatcheries in -the state ; and at

that time there will be members of the board and myself who
will see that they are attended to any or all of the hatcheries they
may wish to visit. There will be many other things of advantage
also which I will not enumerate, but keep as pleasant surprises.

(Great applause.)

ilr. Fullerton : I desire to oifer a resolution regarding the

protection of the fish in our Great Lakes.

President: I am under the impression that we adopted
something of that kind last year.

^[r. Fullerton : 1 believe in keeping at it.

President: If the society desires again to go on record as

still being firm in the belief, I see no reason why it should not
be done.

^Ir. Meehan: I introduced a similar resolution myself at

the last meeting, as chairman of the committee on resolutions.

President: "We adopted a broad resolution last vear.

]\Ir. Fullerton : I l)elieve federal control is our only salvation.

We should keep at it eternally. If we had as good protection as

we have propagation, there would not be anv question about our
fish.

I pon motion made, seconded and unanimously carried, the

resolution was referred to the committee on resolutions.

^h\ Clark: In view of the excellent reports, so far as we
have heard, of the committee on foreign relations and believing

that a similar feeling as to its excellence exists on the part of

every member, I wo.uld move that the same committee on foreign

relations be appointed for another year.

Mi3tion seconded and unanimously carried.
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President: The committee is continued for another ^'ear

with the same salary. (Laughter.)

Mr. Fullerton : I move that a vote of thanks of this associa-

tion be tendered to our retiring president, Mr. Joslyn, for his

eminent ability and fairness and for the courtesy extended to

each member, during his term of office.

Motion seconded, put by the secretary and unanimously car-

ried.

Mr. Joslyn : I thank you most sincerely for your kind words.

I am like the man who had written on his tombstone out west,

"He done his damndest—angels could do no more." (Laughter.)

Mr. Seymour Bower : At nearly all annual meetings we

have elected one or more honorar}' members and there is a

man in Grand Eapids whose name Mr. Lydell would like to

present for that honor.

Mr. Lydell : I offer the name of Mr. Fred J. Adams of

Grand Eapids, whose paper is always open to anything we ask

for, and who has always been ready to do anything he can for

the interest of the fisheries of the United States. He could not

be with us today and regrets it.

Motion made, seconded and unanimously carried that the

rules be suspended and that the secretary be instructed to cast

the unanimous ballot of the society electing Mr. Adams as honor-

ar}'^ member.

So done.

President: It was suggested that somebody desired to ask

some questions about this hatchery or tlie mode of conducting it,

and if so those questions would be in order now.

(Questions were asked and the subject discussed.)

The committee on resolutions presented the following further

report : This resolution was offered by Mr. Fullerton.

Whereas, the members of the American Fisheries Society

now assembled at Grand Eapids, Michigan, view with alarm the

threatened depletion of whitefish, lake trout and other fishes in

the waters and boundary rivers of the Great Lakes

;



American Fisheries Society. 43

And whereas, Ontario, to the north of ns, advocates, "stop-

ping tishing for five years"; and we do not believe sucli action

will produce the desired results, but on the contrary we believe

that lack of uniform laws between Canada and the several states

bordering on the Great Lakes, and the lack of concurrent juris-

diction for boundary streams, without enforcement of existing

laws, poor protection given during spawning season, and a total

disregard of the size of fish caught by fishermen, are at the

root of the evil ; therefore

:

Eesolved, That it is the sense of this meeting that Canada

and the United States ought to enter into a treaty looking to the

control of the fish in our Great Lakes, not only the stocking

but the protection.

Eesolved further: That there should be federal control of

boundary streams, and that the states concerned should cede

their rights to the national government.

Eesolved further: That we heartily commend the efforts

that have been made by the Hon. George Shiras, of the third

congressional district of Pennsylvania, looking to federal con-

trol, and that we heartily pledge him our undivided support.

Eesolved further: That a copy of this resolution be fur-

nished to each of our senators and representatives at Washington,

also to each member of the Dominion's House of Parliament.

Motion made, seconded and unanimously carried adopting

the resolution.

Secretary Peabody : I have some questions for the question

box sent by Mr. John L. TiCary, superintendent of the San

Marcos, Texas, station, and I will read them and the society

can decide whether they wish to answer them, or appoint some

one to answer them. It might be well to have these questions

published perhaps, with the proper replies.

The secretary then read the questions.

Adjourned sine die.
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SCIENTIFIC PROCEEDINGS.





ON THE IDENTIFICATION FOR LEGAL PURPOSES
OF MUTILATED OR DRESSED SPECIMENS OF

WHITEFISH AND HERRING FROM
THE GREAT LAKES.*

BY PROF. JACOB REIGIIARD OF AXX ARBOR, MICHIGAN.

The statutes of Michigan provide (Act 151, P. A. -1897 Sec.

2.) "that it shall he unlawful to market or liave in possession any

ivhitefish iveighing less -than two pounds."

Acting apparently under this statute, the deputy game and

fish wardens of Micliigan, as I learn from a letter written me

by the Michigan State Game and Fish Warden under date of

February 8, 1906, have frequently seized fish which they believed

to be immature Avhitefish. On February 8, 1906, the Michigan

State Game and Fish Warden sent me samples taken from 18

kegs containing 7,800 pounds of fish seized by his deputies as

"immature ivhitefish." Concerning the samples he wrote

:

"The fish taken from the kegs, the men from whom they

were seized claim are menominee, while all the old fishermen

whom we have had examine the same, all the deputies who are

to a greater or less extent in the commercial fishing business

and are educated in the difference between the commercial

fishes known under the Michigan law, pronounce them to be a

regular whitefish. What Ave desire at the present time is expert

testimony relative to the fish seized from the fishermen, and

have it in such form that it could be readily used as evidence

in case a suit was appealed to a higher court, showing the differ-

ence between a menominee whitefish and a regular whitefish.

A fisherman who had followed the business all his life, or one of

our deputies might be well versed and well satisfied in his own

mind that he could readily tell the difference between a white-

fish and a menominee after the head was removd; however, if a

lawyer should ask either of these men to define the difference

he would be unable to do so by pointing to any feature or con-

*Contributions from Zoological Laboratory of the University of Michi-

gan, No. 106.

47
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dition of either fish wliieli wouhl difl^er from the other after the

head was removed. I presume you will understand Avhat we

desire and if we can get the information in such sha^^e that we

can instruct the deputies of this department, it will be a great

assistance in enforcing the commercial fishing laws. It is quite

an imj^ortant question in the department at this time and I will

be under great obligation to you if jou can obtain this informa-

tion in such form that a person not possessing a mind educated

in science may comprehend the difference."

With reference to this letter it may be noted that the term

u'hitefish as used in the statute is interpreted Ijy ])oth the game

and fish wardens and l^y the fishermen to mean the true white-

fish (Coregonus clupeiformis), though I am not aware that the

statute has ever been interpreted by the courts. In order then

to secure conviction under the statute, it is necessary to show that

the fish in question are true whitefish. If they are not true

wli itefish, it does not matter what they are. It is not necessary

to show that they are either menominee, black fins, long jaws or

herring. It is not necessary that the game and fish wardens

should know how to distinguish between menominees, black

fins, long jaws and herring. They need to know merely white-

fish from that which is not whitefish.

As the question raised by the State Game and Fish Warden

is that of distinguishing between whitefish (Coregonus clupei-

formis) and menominee (c. quadrilateralis ) it may be assumed

provisionally that the question of the separation of the true

whitefish from the various other species of whitefish and herring

present in the Great Lakes does not arise or presents no diffi-

culties.

I received from the State Game and Fish Warden thirty-five

fish which had been cleaned by removal of the head and viscera

and then split and salted. These were the fish in dispute. Ac-

companying them were specimens in the round of whitefish and

menominees (Coregonus quadrilateralis). Most of these fish sent

in the round reached me in such condition that I could not use

them, but by utilizing the collection of the University of Michi-

gan and the markets of Detroit, I had for examination in the

round : six menominees from Lake Huron : twentv-two white-
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fisih. one from Lake Iliu'on, twenty from Lake Erie and one of

unknown origin : all of legal weight, i.e. two jionnds or over.

It was desired to find some means of separating the white-

fish and menominees without using the characters founded on the

head or viscera. The characters given l)_v Jordan and Evermann

(Fishes of North and Middle America, p. 465) for separating

these fishes are hased wholly or in part on the head, with the

exception of (1) the color, (2) the numher of rays in the dorsal

and anal fins, and (3) the number of scales in the lateral line

and of scale rows above and below it.

The color is so nearly the same in the two species as not to

afford a reliable means of separating them. The same remark

applies to the fin rays, in which the individual variations of one

species overlap those of the other. The number of scales in the

lateral line and the number of scale rows was found in the

specimens examined to be insufficient in itself to separate the

two species, the numljers sometimes coming together or over-

lapping.

It seemed essential in order to distinguish the whitefish and

menominee to make use of some character not hitherto used for

this purpose. The structure of the scales as they appear under a

magnifying glass Avas finally made use of. Five to ten scales

were removed from each of the fish. In each case the scales were

taken from the same place, midway between the first dorsal fin

and the lateral line on the left side. In order to clean them they

were placed for ten or fifteen minutes in a one per cent, solution

of caustic potash and were then rinsed and bimshed to remove

any shreds of soft tissue that might adhere to them. Thus pre-

pared, the scales of each fish were placed between two slides of

clear glass and these were fastened together by pieces of gummed

paper.

If any one of the scales thus prepared be examined with a

good pocket magnifier giving a magnification of ten to twenty

diameters the following points may be readily made out. The

outline of the scale is somewhat that of a l)ent liow with its

string. The outline is not straight at any point, but one part

of it corresiionding to the string of the bow is more nearly

straight than any other part. At its middle this part projects

into a more or less rounded angle as does the liow string when
4



50 Thirty-fifth Annual Meeting

pulled back by the hand. At its end it joins the rest of the

margin by rather sharp angles which correspond to the points

where the bow string is attached to the bow. The portion of the

4''

J5

p -3 bJj

S |2
=^ r c

-JWij^MkSi---—



American Fisheries Society. T)!

marsiu of the scale that corresponds to the l)o\v-string is di-

rected towards the head in the natural position of the scale and

we may call it the cranial border of the scale. The rest of the

maro-in, corresponding to the how, forms a continuous and more

or less smooth curve, but may be divided into three parts. One

of these looks towards the tail in the natural position of the scale

and is the caudal border. One is directed towards the back of

the fish, the dorsal border, and the other toAvard the belly, the

ventral border.

Somewhere near the center of the scale is a small, smooth

area, whicli represents the center of the original scale of the

young fish to which additions have been made from time to

time by the growth of the scale. This smooth area may be called

the growth center of the scale. Between the growth center and

the border are numerous fine striations which form concentric

lines parallel to the border and, like the rings in a tree, mark

successive stages in the gTOwth of the ^cale. Eunning from the

growth center to the margin are four radiating ridges which

divide the surface of the scale into four triangular areas. Each

of these areas is bounded by one of the four borders of the scale

and the areas may be called therefore the cranial, caudal, dorsal,

and ventral areas. In the natural condition three of these areas,

the cranial, dorsal and ventral, are covered by the overlapping

of adjacent scales and only one, the caudal, is visible when the

scales are in position in the fish.

The characters mentioned as belonging to the typical scales

are common to both of the species under discussion but the scales

of each species diifer from those of the other in certain char-

acters which enable one to distinguish them.

Among the typical scales there are a few in which the central

part of the scale is occupied by an irregailarly granular area

which has a diameter half that of the scale and suggests a great-

ly enlarged growth center. Scales of this sort were probably

formed after the fish had grown to some size and in place of

scales that had been lost. They should not be taken into account

in attempting to separate species by the scales.

In all the menorainees the growth center is in the center of

the scale, midway between the cranial and dorsal borders. In all

of them the caudal border is strongly crenated (or scalloped)
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and from the creiiations well marked fluting-g converge toward

the growth center. In all of thein the striations on the caudal

or exposed area of the scale are mnch more numerous near the

center of the scale than near the caudal horder.

On the other hand, in the whitefish the growth center is in

90 per cent, of the tish distinctly Ix'hind the geometrical center

Fig. 2

—

k typical scale of whitefish I Coregonus clupeitormis Mitchill). This scale is distinguished

by its very large, irregular central area. The caudal border is at the left. The scale is viewed

as a transparent object and is magnified about ten diameters From a photograph.

of the scale. The caudal border shows Init little trace of crena-

tion and the caudal area but little fluting. Striations of the

caudal area are apparently as numerous near the border as at

the center of the scale.

The differences between the scales are such that they may be

easily distinguished at once by a good hand lens.

Turning now to the salt-fish which were seized as illegal

whitefish, we find that in their scale characters (position of the

growth center, crenation, fluting, and striation of the caudal

area) they agree with the menominees. Twentv-eight of the
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thirty-five are wliolly ty]):eal, i. c, agree with tlie menominee in
all the characters mentioned. Seven (20 per cent.) are not
typical in all their characters, hut are typical in one or more
and are recognizahle as nienominees. These salt-fish were repre-

^^1

\--:

^ '
!^

".V

U^

sented by but two samples from a keg. Had more than two fish

from a keg been available for examination, it is probable that

entirely typical menominees could have been found in each keg.

As a result of this examination the salt fish which had been
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seized as immature whitefish were returned to the parties from

whom they were taken.

In addition to the whitefish and menominees I have exam-

ined in the round eleven Great Lake herring (Arg}-rosomus

artedi), seven from Saginaw Bay and four from Lake Erie, and

one hlackfin (Argyrosomus nigripinnis), presumably from Lake

Huron. The bkckfin and the Saginaw Bay herring are dis-

tinguishable from the whitefish b}' the scale characters, position

of growth center, and striation of caudal area. The Lake Erie

herring were of unusual size, between three and four pounds

weight and I am unable to separate them from the whitefish.

In conclusion it may be said that the method employed served

its immediate purpose of separating- the Lake Huron whitefish

and menominees, apparently better than any other method avail-

able. Any general statement passed on the data at hand must,

however, be regarded tentative. Before the method can be gener-

ally employed for separating these two species it is necessary to

examine a much larger number of fish than were at my disposal.

Perhaps a thousand fish from different localities and of differ-

ent sizes and selected at random from a much larger number

should be examined. If they are found to agree with those al-

ready examined the method may thereafter be used with con-

fidence for separating the whitefish and menominees.

It is probable that, the method could be extended to the

other species of whitefish and herring in the Great Lakes, but the

material at my command is not sufficient to warrant any final

statement on that point. If the method can be extended to other

fishes it may be made of service not only in enabling deter-

mination of imperfect sjDecimens for legal purposes, but in mak-

ing it possible to identify by the scales the partly digested fish

found in the stomachs of other animals. It is often impossible

to identify these partly digested fish by the methods now in use.

To identify them with certainty would add materially to our

knowledge of the food habits of our fishes. Even sould the

method not prove to have wide application it may still be of

value in the identification of fish remains from a restricted

locality. It is to be hoped that some one will take up this sug-

gestion and make an extended microscopical study of the scales

of the fishes in some one locality.
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DISCUSSION.

Prof. Reighard (during the reading of his paper) : In ex-

amining scales to distinguish whitefisli from nienominee, it is

necessary to neglect the atypical varieties. There are three char-

acteristics that will enable one to distinguish menominee from

whitefisli: First, the position of the center; second, the char-

acter of the striations on the caudal area; third, the character

of the crenations of the border. In some species the growth

center is in the center of the scale, and in some it is nearer the

caudal border, in others nearer the cranial border. Finally in

some species the striations on the caudal area are almost con-

fined to that part of the area which is near the center. That is,

we find in some species that these striations extend from the

growth center to the edge of tlie caudal area while in other

species they are not equally numerous over the whole of that

area. These characters serve to distinguish the whitefish from

the menominees. The most striking difference between them is

that in the whitefish these striations on the caudal area are close

together and cover the whole caudal area ; that you can see in th'3

photograph—the caudal area is the lighter one of the two. In

the menominee these striations are very numerous in the center

and hardly exist near the border. The growth center in the

whitefish is nearer the caudal border. The crenations at the

edge are practically absent in the whitefish, and the flutings

running from the crenations toward the center are also practical-

ly absent.

President : Does a difference in the age of the fish make any

difference in the character of the scale ?

Prof. Eeighard : I do not think it does. I do not know from

the examination of the scales, but from the fact that the scales

gTow outward from a center you would expect it to be alike

all the way out.

Question. Are there any menominees caught in Lake Erie?

Answer. No—nor blackfins—the only fish of the sub-family

there are whitefish and herring.

Mr. Meehan : \Miitefish, herring and the jumbo herring.
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^Ir. Clark : Then I understand that the true whitefish has

a smooth horder?

Prof. Eeighard : Yes sir.

Q. And the menoniinees have a eorrugated border?

Prof. Eeighard : Yes sir, as the photographs iUustrate.

President : Can you state the rehitive merits as table fish,

of these different specimens?

Prof. Eeighard : Of course, the whitefish is more esteemed

by the people generally, but these jumbo herring in Lake Erie

are being sold as whitefish.

Mr. Meehan : Only to a limited extent.

Prof. Eeighard : The longjaw is a good fish.

President : The purpose of the inquiry is to see whether all

these different varieties should not be specified in a protective

law.

Prof. Eeighard: If they were I suppose it would be neces-

sary to specify different sizes as being legal for different species.

The whitefish grows larger than any of the others. The mini-

mun size of whitefish which may be taken shoiild be specified ; the

minimun size of herring, of course, should be less,

]\rr. Bean : I want to express my pleasure in hearing this

paper of Dr. Eeighard's and to say that in my judgment this

society and its associates could perform an excellent service

for the protection of fishes of all states, by getting into the laws

a clear definition of what the fish really are ; for instance, take

the pike-perch, that is protected in many states during the

spawning season. Xow there are other fish closely related to the

pike-perch, especially the blue pike. Is it the intention of the

law to protect that fish or not ? In Xew York the question has

come up practically. Seizures have been made of blue pike as

being pike-perch. It seems to me that the services of this society

and of scientific men generally could very well be lent toward the

interpretation, first, and the unifying afterward, of the laws

upon the statute books. What I moan is this : You want to
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protect the pike-percli. Do you wish to protect only the common

glass-eye, wall-eye, or do you mean to protect its allies, many of

which are just as good as the common pike-perch? Clearly the

intent of the law in New York was to protect the whole genus.

Whatever we can do to introduce in to the laws such explana-

tions of the term pike-perch as will lead to the protection

of all the fishes of the genus, would be a gi-eat gain for the

cause.

Mr. Meehan: I fully agree with what Dr. Bean has said.

We have had great difficulty in our own state in several particu-

lars—not in reference to the pike-perch, because it happens that

in our law we did that—we say pike-perch, wall-eyed pike, com-

monly known as jack salmon, wall-eyed pike, and blue pike

—

they are all mentioned separately—but it often happens that in

our laws mention is made of a particular species of fish by

some common or local name, and there are perhaps two, three or

four species, and it makes it a little difficult to understand

whether they can be enforced or not. We had one forcible illus-

tration of that in the question of terrapin, in our state, which

caused a good deal of laughter and cussing besides. Some gentle- '

man from Pennsylvania introduced a bill into the legislature

for the protection of terrapin, a couple of years ago, and before

very long the query arose all over the state: Is the snapping

turtle to be protected, is the mud turtle to be protected? Be-

cause strictly speaking the whole class of terrapin would in-

clude those two. Finally we had to go to the attorney-general

to get a contorted opinion, so that the snapping turtle should

not be protected by the act. Dr. Bean's proposition seems to be

sensible and timely.

Mr. Titcomb : I want to concur in what Dr. Bean and Mr.

Meehan have said. When I was commissioner in Vermont for

twelve years, we had the whitefish protected; but the whitefish

in our lakes differed. In Lake Memphramagog as I remember,

we had the menominee whitefish, and in another lake we had

the labradoricus ; and in Lake Champlain we had the true white-

fish to some extent. But it was understood that the whitefish

was protected as a whitefish. It seems now that we have got

to fix our laws so that all these whitefish can be embraced prop-
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eriy, and it should be so worded that we are not obliged to make

ichthyologists out of each one of the commercial fishermen—we

have got to get some common names that will identify the differ-

ent fish properly and have them plainly described in the laws of

the different states.

Mr. Seymour Bower: It seems to me a great deal of con-

fusion and uncertainty would be avoided if, whenever a law is

enacted for any kind of fish, the scientific name followed the

common name. You won't find that in any of our laws, and

many cases that have been tried in this state have fallen through

because only one of a number of common names was given ; and

there are a number of local or common names for nearly every

kind of fish. ^It. Lydell was a witness in a case which fell

through on those very gi-ounds. Certain persons were arrested

for catching black bass, and the defense Avas that they were not

black bass, but "river bass"; and the defense made the jury be-

lieve it and the case failed. Xow if the scientific name had been

inserted in the statute they could not have evaded the law on

any such pretext as that.



PROTECTION AS AN AID TO PROPAGATION.

BY SAMUEL F. FULLERTOX, ST. PAUL, MINNESOTA.

Mr. President and orentlemcn of tlie American Fisheries

Society: Tlie subject that I am asked to write a paper on

—

"Protection"—is so closely allied with "Propagation" that it is a

very dithcult matter to separate the one from the other; alone

either is worthless. Protection is just as essential as propagation

if we would reap the benefits from the money and labor expended

in the propagation of our iish.

I need not relate what ever}' thinking man knows to be a fact

and that is our fish are disappearing from the Great Lakes.

Every housewife is reminded of that fact when she calls up the

fish dealer, by the price—that great barometer of supplv and
demand.

Xow. when the American people are confronted with a prob-

lem they naturally ask what is the cause. Are not the waters

in the Great Lakes just as pure as they were thirty years ago?

Xo known disease has destroyed these fish. The government has

been most liberal and year after year has supplied these waters

with millions of fry. Have the States bordering on the Great

Lakes, whose duty it is to look after the fish and protect them,

done their duty? There is only one answer, an empliatic "Xo".

They have not appreciated the necessity of taking care of that

which was intrusted to their keeping for the benefit of all the

people.

Efforts from time to time have been made to get the States

interested. I have attended three meetings in Chicago, myself,

called for the purpose of arousing the States to action. Eeso-

lutions were passed and speeches made but the matter ended

when the meetings adjourned. There is only one solution

—

FEDEEAL CONTROL.
Xow, I do not Avant to say one word that would in any way

detract from the splendid work done by the United States Fish

Commission and the different State Fish Hatcheries and the

men in charge of same, Init I do claim that we do not get tlie

59
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results we are entitled to from the amount of fry propagated

and distributed.

Take for example one United States Station located at

Dulutli, Minnesota, The amount of whitefish and lake trout fry

distributed during the last ten years from that station alone

was 228,808,626 (that does not include the blue-fin whitefish,

pike-perch and brook trout) and I am positive that nearly all of

those young fish were deposited in the Great Lakes; in fact, the

great bulk of them went into Lake Superior.

Xow, with intelligent planting and proper protection, aided

by the natural increase, we ought to have good fishing in Lake

Superior. I know the other lakes in the Great Chain have been

treated as liberally and they, also, ought to show results. Not

only have the Great Lakes suffered by the criminal policy pur-

sued by the States, whose duty it is to protect, but that splendid

fish, the shad, is disappearing from the same cause.

Twenty years ago in the city of Duluth, ^Minnesota, you could

get all the whitefish you could carry home with you for five to

seven cents per pound. Today you are a lucky purchaser if you

get any, but if you do, you will pay from fourteen to seventeen

cents per pound and then you will have to be careful that you do

not get Winnipeg whitefish instead of the Lake Superior. While

the lake trout are not so scarce nor the price so high, they are not

bv any means so plentiful as they were twenty years ago—all

because we have been criminally careless. I just read a dispatch

from Ontonagon, Michigan, which I have inserted in this paper

and which bears out what I have been saying in regard to the

scarcity of the fish in the Great Lakes:

"A large Lake Superior fish company, operating at Ontona-

gon, has suspended operations for a month in the hope that white-

fish and trout then will be found running better. The lifts have

been light this season, during the last few weeks especially, and

the business has not been profitable. Similar complaint comes

from other ports on the south shore of Lake Superior. Poor

catches are reported from Marquette and Grand Marais, while

instances are noted where commercial fishermen have transferred

the scene of their operations to Minnesota waters on the north

shore. At Manistique, the Coffey fleet of three tugs has been

laid up for the season. The fishing was poor last year and im-
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provement was expected this season. But the contrary is the

case."

Why, gentlemen, what would you thing of a farmer, who,

after carefully attending to his cows all winter, giving them the

best of care, when those cows had their young would turn the

young out in barren pastures without food, shelter or water; or

the poultryman who watches his incubator through the twenty-

one days of incubation, after the young were hatched would

turn them out to be a prey for hawks, weasels and all other

enemies of bird life. You would say that the dairyman and

poultryman were crazy. Well, just as crazy things are done

in the protection of our fish. The fish culturist selects with care

his breeders and after fertilizing the eggs, watches them during

the period of time required to hatch, feeds them carefully iintil

the time comes to plant, when they are turned over to the man

who distributes, either in a car used for that purpose or in cans.

If intended for the Great Lakes, they are placed on a boat run-

ning from eight to sixteen miles an hour, dumped from the gang-

way without any regard to whether the water in that part of the

lake is suitable or not. If for the inland lakes, they are taken

to the nearest place on the lake from the railroad station and

there deposited, regardless—the only condition that there is

water.

Why, gentlemen, I have seen twenty cans of pike-perch or

wall-eyed pike fry, which were sent by the United States govern-

ment to a lake in our state, met at the depot by a committee,

who with team took them to the lake, only about one-half mile

from the village. Instead of taking the fry out in the lake, they

dumped the whole twenty cans in a creek that runs under the

road which divides the two lakes, where the fry was intended for.

That creek was filled with shiner and chub minnows, and the

way those minnows Avent after that pike fry was like a hungry

tramp after a pie
—

"the kind that mother used to make." I

don't believe that in one hour there were 1,000 fry left of those

twenty cans. The committee who met those fish ought to have

had instructions where to plant them and how to plant them.

This is not an isolated case, and I have no doubt that the mem-

bers here present who are engaged in the work have experiences
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to relate where fry miglit Ijetter have l^een dumped iu the gutter

than taken to the hike or stream.

A short time ago one of our wardens at the city of Minne-

apolis, Minnesota, seized several barrels of fish, mostly lake trout.

They were shipped from a neighboring state to my own. There

were over three hundred of those trout that would not average

one pound and several that weighed less than one-half pound.

Kow, what is the use of going to the expense of propagating lake

trout and whitefish when fishermen are allowed to catch and sell

fish of this size ? They don't do it in ]\Iinnesota. Our law is

2 pounds undressed, li/o pounds dressed. After the seizure, I

wrote the pro})er authorities to take the matter up with x\\e

shippers, whose cards we took from the package, and offered to

go and testify if necessary. So far, nothing has been done that

I have heard of, but hope the parties responsible will be brought

to trial and a lesson taught them so that in the future they will

be good. The great trouble with us as a people, we allow our

greed for gold to blind us, but, after the fish have disappeared,

then we wake up and do things that should liave been done years

ago.

In states where separate boards exist, one for the propaga-

tion of the fish and another for the protection of the game

and fish, the best of harmony does not always prevail between

these two boards, but they ought to work hand in hand because to

have complete success both must work together. Very often

politicians interfere with the work and ruin the labors of the

fish culturist. Fortunately, our fish culture work has not been

interfered witli much \)\ politicians Init the protection, which

must go hand in hand with propagation, has, and to that extent

we have suffered.

REMEDY.

A proper method of distrilniting the fry. They ought to be

placed in the water as near as possiljle to where the parent fish

would select for their spawning ground. A Federal Law and a

treatv with the Dominion of Canada, making a uniform closed

season on the Great Lakes so as to protect those fish in th;?

spawning season. A license system for all market fishermen and

a rigid inspection of their catch. Xo whitefish or lake trout



American Flslteries Society, 63

allowed on the market, in any state less than two pounds nn-

dressed. A sufficient number of l)oats owned l)_y the government

of both countries to look after the planting of the fry and see

the young are placed in tlie most natural surroundings. Those

boats to patrol tlie lakes where fishing abounds and their duty to

not only see that all fishermen are licensed and that their catch

conforms to law but that the exact spawning grounds are located

and no fishing allowed thereon, except for propagating purposes.

That no fish be taken for their spawn except iinder the direct

supervision of the proper authorities. That no gill nets be al-

lowed during the time fisli are taken for their eggs. That all

fish not "ripe" or those already spawned be returned to the water

with as little injury as possible. That the iitmost care be exer-

cised in the selection of the men in charge of those l)oats. They

should be honest, fearless and with ability to enforce the law

without fear or favor.

This applies to the Great Lakes or to our connnercial fishing

but the problem in regard to our inland lakes is just as trying.

Care is not taken. When the fry are ])lanted, people are allowed

to catch any and all kinds regardless of size. Even the spawn-

ing seasons are encroached ujion. l)ut Cfipecially is this true in re-

gard to our Great Lakes and our only salvation is federal control

This Association ought to go on record, not simply pass reso-

lutions (while good in themselves as far as they go) but each

state representative should go to his home determined to get con-

gressmen and senators at Washington committed to this proposi-

tion. Show them how our fish are disap})earing, not through any

fault of the propagation but through the poor })olicy, or no

policw of the states ]:)ordering on the Great Lakes. Either put

no fish whatever, in these waters, if they are not ])rotected or else

change our policy, for 1 firmly l)elieve tliat we can never do any-

thing witli tlic indi\idual states. So our only salvation, if we

Avould save our fish, is l)y the GongTess of the Lnited States first

making a treaty witli Canada, for any scheme that leaves out

Canada, as far as the Great Lakes are concerned, would not bl'

feasible. Then after the treaty is made, let the United States,

with the co-operation of the Dominion, assume control of not

only the propagation l)ut the protection and I predict here before

this convention that we can have our old time fishina' restored in
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the Great Lakes, not only to what it was twenty years ago, but

with the added knowledge that has come to the Fish Culturist, an

increase of a thousandfold.

DISCUSSIOX.

Mr. Titcomb : Do I understand from Mr. Fullerton that he

does not think the fish distributed in the Great Lakes are proper-

ly planted?

Mr. Fullerton : Yes, I do : I said they were not protected.

Mr. Titcomb L Then you had reference to the inland lakes

where they are not properly planted.

Mr. Fullerton : I refer to the inland lakes. I do not know

very much about the planting of the Great Lakes at all.

Mr. Titcomb : The government gives the fish away and peo-

ple are furnished with minute instructions as to what to do, but

people do not read their instructions. Unqestionably, it would

be better if the states and the government could go to the expense

of planting those fish themselves in all public waters, but if we

plant all the fish in inland waters that are now delivered to ap-

plicants, it Avill probably cost twice as much as it does at present.

Mr. Clark : Ten times as much.

Mr. Lydell : Twenty times as much.

Mr. Clark : Yes, I think it would be twenty times as much.

Mr. Titcomb : Then that means it is jDrohibitive and you

must keep up a campaign of education. The people Avill learn

in time. Federal control is the keynote of protection on all inter-

state and international waters and until obtained you cannot

protect the fish properly. I want to bring up one illustration

because the United States Bureau of Fisheries had boasted for

years of its great results from the propagation of shad, and for

nearly twenty years after such propagation was begun there was

a steady increase in the commercial fisheries; during the last

four years the commercial shad fisheries have gone down ver}'

rapidly; when thej' go down so fast you may know that the

end is coming, just as the Atlantic salmon fishery came to its
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end. That is largely due to the fact that with the improved

appliances and new methods of pound net fishing, the shad are

taken before they get into fresh waters,—they are caught in the

lower bays, in salt and brackish waters. States that propagate

shad are powerless and the bureau is powerless because we can-

not get the fish from which to get the eggs. For instance, at the

mouth of the Susquehanna about 8.000,000 eggs were collected

this year, Avhere some seasons over 100,000,000 have been taken.

That illustrates the conditions, which can only be corrected by

federal control.

]\Ir. Fullerton : That is the only salvation.

Mr. Titcomb : Unless the millenium comes and all states

co-operate.

Mr. Fullerton : We Avill never get it.

Mr. Clark: I rise to disagree with our friend Fullerton in

the statement that the fisheries in the Great Lakes are decreas-

ing. I do not believe it at all; the figures will show that in

certain localities our fisheries are holding their own, if not in-

creasing.

In regard to the method of control, I do not entirely agree

with Mr. Fullerton. However, I not only fully agTee with him
on the license system, but I went on record regarding this sub-

ject thirty years ago, and I have since been much interested in

the movement. I would not only have a license system for the

lakes, but for the rod, not only to create a revenue but that the

offender may be recorded; I would rather have the penalty the

revocation of the license than a fine of $25. You revoke a man's

license for from one to six months and you have got him. There-

fore I am in hearty sympathy with anything of this nature. I

think that there should be vigorous and persistent enforcement

of the laws regarding the catching of small fish and the pollution

of the waters. If the sewage could be kept from the waters we
would have a great many more fish. We know of localities where

not only the feeding grounds but also the spawning grounds

formerly sought by the whitefish have been covered up, thus

driving the fish from their natural habitat. The Great Lakes in

5
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many respects do not today begin to compare with what they

were thirty or forty years ago.

Mr. Meehan : I mnst disagree witli ^Ir. P^iUerton to some

extent Avith regard to the Great Lakes, at least so for as Lake

Erie is concerned. I think that statistics that we have will show

that in some particulars there have been actual increases in the

fishes. Take the whitefish, for instance : a number of years ago

we had a large number of whitefish and then artificial propaga-

tion was begun, but just before it was l^egun the whitefish almost

disappeared. They had been caught with all kinds of nets, there

was no close season ; with the result that it did not pay to put out

nets regularly for them. We have given a certain amount of

protection, we have a close season, we have certain meshes re-

quired, and we have been propagating heavily. This year we

have begun to take whitefish again in Lake Erie in quantities.

Last Friday for instance, one boat brought in 1,500 pounds,

which is a pretty good record for a starter on this work. So

the other boats yesterday and the day before came in with good

catches of whitefish.

The bluepike have been largely on the increase in the catch

and character of the fish for the last six or eight years for us in

Lake Erie.

I agree that three-quarters of the fish probably that ar-'

planted in our inland waters are not properly planted. Mr. Full-

erton says he did not mean the Great Lakes. I think there, as a

general rule, they are planted properly, as the states generally do

their own planting; but in the interior waters i)eople do not fol-

low the instructions given them.

I agree with what ^Ir. Titcomb says in regard to the dis-

appearance of the shad. They are falling off rapidly. Our own

experience has been that where we used" to have 25,000,000 and

39,003,000 eggs a year, this year we only got a little over

3,000,000 in the Delaware river. I think not only are they

caught in the bay improperly, l)ut, as possi]:)ly ^Ir. Titcomb

does not know, that one or two of the states Ijordering on

the Delaware river, passed laws which cut down the mesh to

next to nothing and made the open season for catching the shad

throughout the entire year, except two months. Tlie shad can-
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not stand tliat : that alone would have the tendency to destro}-

the shad iislieries in tlie river.

^Ye had another drawback this spring in the very cold

weather, which probably lessened the shad in our river. It is a

very serious matter because not only are the shad decreasing in

the Delaware, Init I believe also in all the rivers along the Atlan-

tic Coast. Is not that true?

Mr. Titcomb : In Xorth Carolina on the Eoanokc River they

passed a law prohil)iting the use of pound nets in certain parts

of the lower bays. As a result the Bureau hatched over

20,000,000 eggs at the Edenton station on the Albemarle Sound
the last season, as against an average of from 3,090,000 to

5,000.00') during the years before the law went into effect.

Mr. ^leehan : That shows what can be done by |»roper pro-

tection. I think the real solution of the problem lies in federal

control. This society passed a resolution last year recommend-
ing federal control, and in conformity with that resolution in my
report goes the recommendation to the legislature, that Pennsyl-

vania with the concurrence of other states will cede to the United

States federal control on the Great Lakes and on rivers of the

border states.

Mr. Xevin : For the last two or three years fishermen have

told me that they have seen more fish near the surface of the

w^ater in Lake Superior than they ever saw' before. They have

seen schools of whitefish and lake trout so large that they did not

think it possible that so many fish were in the lake. There was a

time some thirty years ago when there was no more fish caught in

the waters of Lake Superior than there have been the |)ast two

seasons. The water is so clear that, during the summer months,

when there are many nets in the water, the fishermen tell me
that they see tliousands of fish feed along and pass by the nets.

If the fish are coming in full force straight for the net they

will rise and go over it. I claim that the fish have seen so much
twine in the water that they are l)ecoming educated and keep

shy of it when possible. Any fisherman knows that fish do not

run into nets during the day time and that there are not many
fish caught during calm, still weather: also, thev do not catch
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as many fish in the light of the moon as they do in the dark.

Fishermen tell the same story from the Atlantic to the Pacific.

Mr. Lydell : I would like to talk ahont seventeen hours on

this subject now, but I do not see as there is any use. We are do-

ing the best we can to educate the people as we go along to plant

fish right. I know the people of ]\Iichigan are getting their in-

structions with every can of fish we ship to them, and I think

most of the people in ^Michigan know how to plant fish now.

Mr. Gunckel: I remember a few years ago down in ]Mont-

gomery County, Ohio, several cans of fish were sent to the farm-

ers who planted them in front of their farms in a stream which is

high in the spring and lower in the summer. They were planted

there in the early part of the season and in the latter part of the

summer the hole was dry and the stream was dry. The next

year when the rains and freshets came the people asked where

the fish were. But there was no water and no fish. That is

something that we see all through Ohio. I thing Mr. Fullerton

is correct in saying that tli^ people do not use enough care to see

that the fish are properly planted, merely sending cans of fish to

a committee of farmers or perhaps to a committee of fish-worm

anglers ; and they distribute them in the little streams in the in-

terior, and never watch them, never see that they are even in

deep water. I thing that should be remedied.

While on the floor I wish to ask to be excused. I rode five

hours to come here merely to pay my respects to this society and

show that I am still a member. I wish to take the next train so

that I can go back to my work and not be missed. That is the

way a fisherman always does.

President : Of course we will excuse Mr. Gunckel and allow

him to go to his work, but he will be missed.

Mr. Boardman : I would like to ask to what extent the pollu-

tion of streams affects the propagation and the growth of the

fish. I have always considered that the streams of Xew England

which were badly polluted had a liad effect on the fish; but I

came from a short trip in Illinois and seeing how badly the

water is polluted, and how jDlentiful the fish are, I have come to

the conclusion that pollution of the waters has not so much to do
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with the quantity of the fish as some people think. I have
changed my opinion, for certainly, in spite, of the filthy-looking

water the fish are extremely plentiful, and especially in Spring
Lake.

Q. They are bass ?

A. Large mouth. We always considered factories polluting

streams had driyen out our bass, but I have changed my opinion,

and I would like to know whether I am right in changing it or

not.

Mr. Atkins : Wliat polluted the water ?

Mr. Boardnian : About eyerything, I should judge. I under-

stand they turn the sewage from Chicago into the Illinois river

largely through the drainage canal, and I should think every-

thing that could pollute a stream was there—from the looks of it.

Mr. Atkins
: It makes probably an immense difference what

sort of pollution you put into the water. It has been found in

Europe to be an excellent practice to manure ponds, so that if

you have cow-yards and stockyards draining into your streams,

according to the practice in many parts of Europe, that would b'e

a decided advantage to the fish.

Mr. Titcomb : What kind of fish ?

Mr. Atkins: Carp. (Great laughter.)

And at the same time it might be very deleterious to have the

water pollution or refuse from paper mills or chemical works,

and it seems to me that the whole question is one that needs to

be thoroughly investigated, and we have hardly begun it. There
needs to be a commission at work in every state investigating the

condition of the water, the causes of any pollution that they

may find, and the specific action of the particular sort of pollu-

tion upon fishes.

Mr. Clark : A word or two in regard to pollution. The proof

seems positive that pollution is highly detrimental to the waters

of the Great Lakes for whitefish. At Alpena on Thunder Bay
river fifty or sixty years ago, whitefish weighing from 5 to 10
pounds were caught, but twenty-five years ago no whitefish were
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taken from the river, nor nnt:l within a di^^tanc•e of six or seven

miles from its month, as can be testified by a gentleman now

present (^Ir. Wires). Today the men we have there do not see

any caught within nine or ten miles of that river, and the bot-

tom of the bay is literally covered with old Ijark and sawdust.

Xow, if it was not these polluting substances that came down the

river from the mills, that drove the whitefish out, pray tell me
what it was. I knoAv there w^ere many caught from the river

fifty or sixty years ago, as the evidence is indisputable. If it

was not the pollution that drove them out. what was it?

Mr. Xevin : Do coal ashes have any effect!-'

Mr. Clark : 1 think any pollution in the water will hurt the

whitefish more or less, and there should nothing go in that is in

any way harmful.

Mr. Titcomb : This is a subject upon which we could receive

testimony continually for a long time. I am sorry that Mr.

^larsh is not here from the Bureau, because he has been making

some laboratory tests with water taken from sewers and from

rivers below the tail-races of mills, and he has by that means dis-

covered the effects of different kinds of pollution. I think that

most of the so-called pollution referred to in the Illinois river,

is the wash from the farmlands and is not ver}' injurious to fish;

and I am told that when the cornfields are overflowed the carp

and big mouth l)ass grow best, and they appear to stand any

amount of muddy water. But our pollution in Xew England is

largely from factories in clear water streams, and that stuff kills

the fish. On the Delaware river this season I learned that the

oil steamers come in at Xewcastle, Delaware, in l)allast with

water ; that while it is contrary to law to empty that water out

after they arrive at port, they do violate the law, and that water

is so polluted that it kills the fish. In the vicinity of the vessel

schools of young shad have come up on shore, dead. Xear the

Du Pont pow^der works and in other places whole schools are

killed by direct pollution in that way.

Mr. Boardman : I have listened to a good many discussions

about carp and I asked a commercial fisherman at Spring Lake

what he thought about carp, and he said they certainly lessen
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tlu' nunil)i'r of other fisli, l)ut he tliiiiks that the other fi^h were

afraid of the carp for a wliile l)ut now they seem to grow together

just as other fish do ; that the carp do not fight them any more

and that the other fish are increasing, and this year their catch

has been the best they liave had for a number of years, in the

vicinity of Spring T^ake.

Dr. Bean : I do not like to prolong this discussion, but the

subject is one of so great importance to fish culturists that I

would like to say just a word. I understand that the paper deals

mainly with ])ropagation and protection, but the associated

question of pollution is one so near to the results at whicli the

fish culturists aim, that we cannot consider the two without also

mentioning the third.

President: That would prol>al)ly come under the head of

protection from pollution anyhow.

Dr. Bean : It appears to me that that is one of the most im-

portant subjects with which we have to deal at the present time,

not only on the part of the federal and state governments but on

the part of the private fish culturist as well. To illustrate how
destructive the matter of pollution may become (and the instance

which I have in mind is a thing which has been observed in Ger-

many and reported upon by an eminent bacteriologist, Dr.

Hofer), I would like to refer to the washings from manure heaps

and pig-sties and other domestic arrangements which are turned

into streams supplying trout ponds. That kind of pollution,

according to the researches of Hofer and others, has caused the

disease which we have recognized in our own country only too

seriously in fact, as the boil or ulcer disease, especially among
the l)rown trout, and to some extent among the brook trout of

this country. Prof. Hofer had brook trout suffering from this

disease under observation in Germany, and his paper relates to

ulcer disease among brown trout mainly, but also among brook

trout. Xow this very source of pollution has, in one state, to my
own knowledge, reduced the stock of one particular species of

tro\it from some hundreds of thousands to a few thousand in a

very short time. It is a very serious matter then for us to con-

sider and I do not believe that it has received the attention from

the states and the federal government to which it is entitled, up
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to the present day. I do not mean to find fault at all. We have

been so busy getting out fish that we have not stopped to think

about the enemies and the diseases which retard our work; but

we have got to do it now; we cannot afford to lose thousands of

dollars worth of stock in a season; and we must all get to work

and talk to one another and talk to the people about these things

and tell them what to do, if we know anything that can be done,

and we do in some cases. I do not wish to take up your time,

but I merely wanted to state that it appears to me that ]\Ir. Ful-

lerton's paper starts a subject on which we ought to talk for

hours and days, and continue to talk for years to come.

Mr. Clark : In connection with Mr. Fullerton's paper, and

to substantiate the statements I have made in regard to the fish

and fisheries of the Great Lakes not retrograding, and with due

respect and regard to the programme committee, I would like,

if it is agreeable to the president and members, to call for a talk

and some charts that Mr. Sejinour Bower is intending to pre-

sent. The subject is, I understand, right along the same line

with the matter now under discussion.

Mr. Seymour Bower: (Speaking.) A few days ago I had

occasion to refer to the statistical records on file at the office of

the Michigan Fish Commission, and while delving through these

records for certain information, a number of points were de-

veloped that it seemed to me would be of interest to the members

of this society and worth publishing in the annual report. This

is my excuse for appearing before you in connection with a sub-

ject that is acknowledged to be pretty dry, the subject of sta-

tistics.

For the past fifteen years, or since the beginning of 1891, the

Michigan Fish Commission has employed an agent who devotes

nearly his entire time to the collection of statistics covering the

commercial fishing industry of Michigan waters of the Great

Lakes. This agent visits each, fishing station at least once every

calendar year and collects the figures for the preceding calendar

year. The figures are obtained by personal interview and by in-

spection of the records and books of every fisherman, the latter

being thrown open to him freely for this purpose. By reason of

this free access to all of the records, and taking into consideration
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the ])orsonality of oiu' agent, 'Sir. Moore, who is unusually pains-

taking and thorough in every detail of his work, we believe that

the results obtained are thoroughly relial)le, in fact that these

statistics are as accurate as it is practical to make them. Eealiz-

ing that the subject is a pretty dry one, and in order to relieve

the monotony somewhat as well as to emphasize comparisons, I

have made use of a numl)er of line charts, as I call them.

These tables and charts, then, represent the fisheries data of

the Michigan waters of the Great Lakes from 1881 to 1901 in-

clusive, 1904 being the last year for which we have complete re-

turns, all taken by the same man and Avithout any change what-

ever in classification.

The figures in detail for whitefish are as follows:

(At the suggestion of Mr. Bower the line charts referred to

are omitted from the report, but the detailed iigiires are given in

full.)

WHITEFISH.

Year Total Catch, Pounds Total Value

1891 8.110,000 $3.51,196.00

1892 6,347,000 2.58,011.00

1893 5,345.000 231.189.00

1894 4,470,000 163,813.00

1895 3,353,000 130,811.00

1896 3,783,000 141,750.00

1897 4,639,000 186,777.00

1898 4,102,000 170.245.00

1899 3,640,000 188,586.00

1900 3,460,000 185,010.00

1901 4,173,000 236,909.00

1902 5,371,000 307,860.00

1903 4.508,000 276,638.00

1904 4,197,000 270,262.00

The first table represents the catch and value of whitefish.

All comparisons are made with the year 1891, which I take as

my basis of comparison.

In the year 1891 the total catch of whitefish was 8,110,000

pounds—this refers only to Michigan waters of the Great Lakes

—

of a total value of $351,196. That is the high year. The catch

has not been as great as that in any year since. It fell off rapidly

until 1895, which is the low year, not only in the catch, but in
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the value of the fish. From that time on the catch has increased

as a wliole until the total of the last three years of the period end-

ing with 1904 was 2,800,000 pounds more than for the preceding-

three years, and for the last five years it was over 2,000,000

pounds greater than for the preceding five years.

The values have increased faster in recent years than the

catch. The total value for 1902 was nearly equal to that of 1891,

although the catch was considerably less. The claim that white-

fish have been nearly all cleaned out of the lakes is not true, at

least so far as Michigan waters are concerned. The catch has

held up well for ten years while for the last three years a marked

increase is shown.

Mr. Fullerton: Can you assign any cause for the increase

in price ?

Mr. Bower : Everything has increased in price ; meats, for in-

stance, and nearly all food staples. Moreover the producing area

for fish remains stationary, while in good times the demand in-

creases with the increase in population. Going back a little, how-

ever, we fiind an exception to the rule. Ordinarily when any

commodity is scarce on the market the price is enhanced, but wc

find that in some of the years in which we had the smallest cateli

of whitefish the price was lowest per pound. It seems that for

some reason or other—perhaps on account of "hard times"—the

price affected production rather than production the price. In

other words, values were so low that fishing was more or less un-

profitable.

Secretary Peabody : Was not that because the Lake Superior

whitefish was not educated in those years ?

(Laughter.)

Mr. Bower : Possibly, but the exception applies not to white-

fish alone, for the years 1895 to 1897 were the low years with all

kinds of fish, not only in catch but in value. Beginning in the

late 90's, however, there was a gradual increase in the total value

of the catch of nearly all kinds, a conspicuous exception, how-

ever, being the sturgeon.
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The next table refers to lake trout.

LAKE TROUT.

Year Total Catch, Pounds Total Value

1891 9,132,000 $375,200.00

1892 8,860,000 358,598.00

1893 8,948,000 366,489.00

1894 7,291,000 243,261.00

1895 6,293,000 234,311.00

1896 6,900,000 240,902.00

1897 6,580,000 246,121.00

1898 6,495,000 235,915.00

1899 6,505,000 292,852.00

1900 6,458,000 282,711.00

1901 7,388,000 337,872.00

1902 9,363,000 431,630.00

1903 9,635,000 463,690.00

1904 11,638,000 504,696.00

You will notice that 1895 was the low 3'ear both in catch and

value of lake trout. Then the catch held its own pretty well

until 1900, increasing from that time to 1904, when not only

the catch but the value was greater than for any year of the four-

teen-year period, and probably gi-eater than at any time in the

history of commercial fishing in Michigan.

We account for the increase in catch of lake trout to some ex-

tent by the increased amount of fishing in deep water for sis-

cowet trout in Lake Superior, which is rather expensive and

Avhen prices are low rather unprofitable.

Mr. Clark: I would like to ask, Mr. Bower, if this increase

is not due in a measure to the increased output of fry, more par-

ticularly of the United States hatcheries as well as from Wiscon-

sin,—the output being greater in recent years.

Mr. Bower: I have no doubt that the increased output of

the hatcheries is also an important factor in the increased catch.

]\Ir. Clark : An increase of 50 per cent, at least or more than

that.
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^Ir. Bower : The figures in detail of the herring catch and

value are as follows

:

HERRING.

Year Total Catch, Pounds Total Value

1891 7,823,000 $117,319.00

1892 5,564.000 71,979.00

1893 10,178,000 159,313.00

1894 8,825,000 112,046.00

1895 10,512,000 101,618.00

1896 12,115,000 92,012.00

1897 12,958,000 98,510.00

1898 14,937,000 143,439.00

1899 17,567,000 193,000.00

1900 13,068,000 172,250.00

1901 14,865,000 287,850.00

1902 19,112,000 285,875.00

1903 15,767,000 305,036.00

1904 19,927,000 332,831.00

Xineteen hundred and two was the low year; then the catch

fluctuated, hut you will notice that in some years when the catch

was low the price was even still lower proportionately. Very

likel}', however, the fish were just as abundant as they were in

later years. The small catch does not necessarily indicate scar-

city but rather that the price was so low that it was .unprofitable

to fish for them in some localities. Then j^ou will see that the

catch increases rapidly down to 1904, when it was the largest in

the history of commercial fishing in Michigan, not only in

pounds but in value,—nearly three times as large as it was

in 1891.

Mr. O'Brien : Are not the meshes of nets now used smaller

than they were in nets used in 1891 ?

Mr. Bower : They are for Green Bay, but elsewhere the size.s

are the same as they have been as far back as 1889, except from

1897 to 1899. In 1897 our general law on meshes was so amend-

ed as to increase the size of large meshed pound nets one-half

inch and large meshed gill-nets one-fourth inch, but this amend-

ment was repealed two years later, in 1899, leaving the sizes the

same as since 1899, except for Green Bay.
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Mr. jSTevin : How was the fishing reported on Lake Michigan

this year ?

Mr. Bower : I have not heard.

President: Is not there a gTeater demand for herring than

there was fifteen years ago ?

Mr. Bower : There is a greater demand for all kinds of fish.

The next table shows the catch and value of pike-perch or

wall-eyed pike.

PIKE-PERCH OR WALL-EYED PIKE.

Year Total Catch, Pounds Total Value

1891 2,791,000 $92,623.00

1892 2,356,000 84,285.00

1893 1,861,000 76,717.00

1894 2,824,000 75,056.00

1895
,

2,134,000 59,845.00

1896 2,121,000 69,106.00

1897 2,432,000 82,982.00

1898 3,113,000 98,356.00

1899 2,816.000 115,176.00

1900 1,741,000 82,927.00

1901 1,713,000 87,412.00

1902 2,289,000 129,540.00

1903 2.904,000 174,609.00

1904 2,697,000 168,306.00

Although there was a general slump in values in the middle

90's, the catch of pike-perch fluctuated less perhaps than most

of the other kinds. You will notice for the year 19D3 the total

catch was the largest in any of the fourteen years with one ex-

ception; and the values of 1902, 1903 and 1904 are much greater

than for any similar period of the fourteen years.

The next table represents the common or yellow percli.

PERCH.

Year Total Catch, Pounds Total Value

1891 2,017,000 $21,192.00

1892 2,560,000 28,758.00

1893 2,622,000 30,374.00

1894 2,785,000 27,435.00

1895 2,437,000 25,093.00

1896 2,010,000 19,393.00
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Year Total Catch, Pounds Total Valuo

1897 2,091,000 25,173.00

1898 2,772,000 34,192.00

1899 3,458,000 41,473.00

1900 4,031,000 48,202.00

1901 4,155,000 62,422.00

1902 3,300,000 63,622.00

1903 3,107,000 73,292.00

1904 2,474,000 59,421.00

You Avill notice that 1896 was the low year for both catc-h and

value, also that during the last five or six years both catch and

value are quite largely increased. This increase in the catch

of perch, also of suckers and some other kinds of rough fish, is

due to some extent to the introduction of submarine trap-nets

about eight years ago, the use of which was abolished in this

state beginning with January 1, 1905. From 800 to 1,000 of

these nets were employed at tlj^at time.

^Ir. titcomb : Do yon propagate perch now ?

]\Ir. Bower : Xo sir ; not the common perch.

^Ir. Titcomb : Do you believe it ought to be ?

Mr. Bower : If it is a practical .'success, yes, sir.

Mr. Titcomb : It is one of the easiest fish to propagate we

have.

Mr. Meehan : We propagated 02,000,000 this year.

^Ir. Clark: This was the white perch?

]\Ir. Meehan : Xo, the yellow.

]\Ir. Bower : The next talkie refers to suckers.

SUCKERS.

Year Total Catch, Pounds Total Value

1891 1,392,000 $17,132.00

1892 2,352,000 . 27,701.00

1893 3,114,000 32,670.00

1894 3,600,000 34,054.00

1895 3,900,000 35,035.00

1896 1,900.000 20,067.00

1897 2,162,000 24,428.00

1898 1,833,000 21,183.00

1899 2,017,000 27.075.00
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Year Total Catch, Pounds Total Value

1900 2,650,000 34,167.00

1901 2,751,000 47,665.00

1902 3,925,000 68,714.00

1903 5,432,000 99,061.00

1904 5,000,000 81,814.00

You will notice that the crop of suckers in Michigan in 1903

and 1904 was very large—must have been more than one born a

minute. (Laughter.) Suckers were probably as abundant in

1891 as now, but their value at that time 'was much lower, hence

there was less incentive for catching them. If the law prohibit-

ing the use of submarine trap-nets has Ijeen enforced since it

took effect, January 1, 1905, the catch of suckers and other coarse

fish will probably show a considerable decrease since then.

Q. Is not the sucker leading the whitefish now ?

Mr. Bower: Yes, in pounds but, of course, not in value.

Speaking of values I want to say that those I liave used in all

the tables are the prices received by the fishermen. In case a

fisherman is also a dealer his fish are valued at what he would

pay somel)ody else for them and not what he actiually receives as

a dealer. The values are on the lowest l)asis, the price received

at first hand.

The price and value of sturgeon, including caviar, are as

folloAvs

:

STURGEON.
Total Value,

Year Total Catch, Pounds Including Caviar

1891 831,000 $47,571.00

1892 501,000 31,817.00

1893 468,000 28,758.00

1894 294,000 17,733.00

1895 225,000 16,712.00

1896 225,000 17,483.00

1897 185,000 19,303.00

1898 237,000 25,931.00

1899 217,000 33,492.00

1900 176,000 24,847.00

1901 132,000 20,697.00

1902 107,000 17,814.00

1903 110,000 18,360.00

1904 101,000 16,800.00
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It will be noticed that the sturgeon is rapidly on the road

towards practical extermination.

Mr. Clark : It is practically gone.

Mr. Bower : You will also notice that values have increased

much faster relatively than the catch. This is due in a great

measure to the increase in the value of caviar at first hands;

nearly every man that catches sturgeon now-a-days knows how

to make his own caviar, and he does so. Although the process

is simple and inexpensive, only a few understood it a number of

years ago—^it was carefully guarded as a trade secret. Fisher-

men used to receive 15 to 29 cents per pound for the roe whereas

now they realize 80 cents to $1.00 per pound for the caviar. The

output of caviar in this state in 1891 was about 60,000 pounds,

but in 190-1 it had dropped to about 8,000 pounds.

The next table covers all kinds of fish not previously classified.

ALL OTHER KINDS, PRINCIPALLY GERMAN CARP, MENOMI-
NEE WHITEFISH, CATFISH, BULLHEADS, SUNFISH,

ROCK BASS, GRASS PIKE, SAUGERS, ETC.

Year Total Catch, Pounds Total Value

1891 1,557,000 $35,790.00

1892 2,795,000 72,434.00

1893 1,482,000 38,265.00

1894 1,234,000 29,965.00

1895 1,277,000 24.165.00

1896 1,301,000 30,188.00

1897 1,510,000 26,536.00

1898 1,671,000 30,816.00

1899 2,081,000 44,795.00

1900 2,400,000 50,798.00

1901 3,061,000 53,005.00

1902 2,763,000 55,665.00

1903 2,384,000 56,202.00

1904 1,971,000 48,860.00

You will notice the same general condition with reference to

the catch of these miscellaneous fish, viz: low in the middle

90's, then gradually increasing. The catch, however, decreased

somewhat in the last year or two, during which time probably

50 to 60 per cent, of this class was German carp.
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The aggTcgate catch and value of all kinds of fish are shown

in the next table.

TOTALS OF ALL KINDS.

Year Total Catch, Pounds Total Value

1891 33,643,000 $1,058,028.00

1892 31,34.5,000 933,586.00

1893 34,018,000 963,778.00

1894 31,323,000 703,365.00

1895 30,131,000 627,594.00

1896 30,355,000 630,902.00

1897 32,557,000 709,831.00

1898 35,194,000 760,079.00

1899 38,432,000 936,453.00

1900 34,011,000 881,002.00

1901 38,259,000 1,133,839.00

1902 46,242,000 1,461,724.00

1903 , 43,857,000 1,467,520.00

1904 47,992,000 1,482,990.00

You will see that the combined catch was low in 1894, 1895

and 1896, with the lowest value in 1895, and that is true of near-

ly all kinds of fish. Then there was a gradual increase until the

year 1904 when the total both in catch and value was the highest

of any year of the fourteen-year period, and probably higher

than at any time since commercial fishing has been carried on in

this state.

The next table shows in detail the data with reference to

pound-nets.

POUND-NETS.

(Includes trap-nets, fyke-nets, gobblers, and submarine trap-nets,

or all forms of nets that take fish by leading them into trap or

pound.)

Total Length of Leader in Fathoms
1891 304,000

1892 245.000

1893 237,000

1894 242,000

1895 210,000

1896 213,000

1897 269,000

1898 268,000

1899 290,000

1900 305,000
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Total Length of Leader in Fathoms
1901 282,000

1902 305,000

1903 341,000

1904 345,000

For a few 3^ears after 1891 the use of pound-nets gradually

dropped off. The low years were 1895 and 1896, then there was

a grandual increase, amounting to 13 per cent, in 1904 over 1891.

Prohably this increase has been lost by this time, if the law pro-

hibiting the use of submarine trap-nets, effective January 1,

1905, is enforced.

The next table refers to gill-nets.

GILL-NETS.
Fathoms in Length Miles

1891 2,363,000 2685.2

1892 2,503,000 2844.3

1893 2,815,000 3198.8

1894 2.795,000 3171.6

1895 2,616,000 2972.7

1896 2,410,000 2738.6

1897 2,456,000 2790.9

1898 2,687,000 3053.4

1899 2,802,000 3184.0

1900 3,051,000 3467.0

1901 3,652,000 4147.7

1902 4,032,000 4581.8

1903 . 4,213,000 4787.5

1904 4,510,000 5126.1

The use of gill-nets has increased much more rapidly than

any other form of apparatus. In no later year has there been a

less number of these nets in use than in 1891, and in the last four

years there has been a large increase, amounting to nearly 103

per cent, in 1904 over 1891.

The next table refers to seines, the use of which is relatively

unimportant.

SEINES.
Fathoms in Length

1901 8,200

1892 19,800

1893 27,500

1894 35,800
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Fathoms in Length

1895 26,300

1896 22,000

1897 19,000

1898 4,800

1899 5,100

1900
' 3,700

1901 4,400

1902 4,500

1903 4,800

1904 6,200

The next and last table shows the total investment in lands,

buildings, apparatus, etc., for the fonrteen-year term.

TOTAL VALUE OF FISHERY LANDS AND BUILDINGS AND ALL
FISHING APPARATUS. INCLUDING NETS AND BOATS.

1891 $1,105,000

1892 1,169,000

1893 1,315,000

1894 1,200,000

1895 1,078,000

1896 1,010,000

1897 1,022.000

1898 1,181,000

1899 1,253,000

1900 1,237.000

1901 ,
1,467,000

1902 1,670,000

1903 1,946,000

1904 2.175,000

The general depression in the fishing industry during the

middle 90's is shown in this table as well as in the catch, the low

years being 1895 to 1897, the figures then increasing until the

total value in 1904 is more than double that of 1896.

The total numlier of men employed increased from about

4,000 in 1891 to about 7,000 in 1904. (Applause.)

Mr. Fullerton : I am delighted to know that we do not need

anv change in our fishing laws, as the fish are increasing so fast

!

I am tickled to death to think that our fish are increasing so

rapidlv as they are ! It is gTatifying to me to learn that the in-

formation that T have been getting from the market fishermen

and other ])eople is inaccurate.
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^Lr. Clark : The increase to a certain extent has been by pro-

tection and propagation, and we want to continue it still more
thoroughly.

Mr. Brown : Eight in this line I want to say that diiring the

last session of the legislature of Michigan we read some of these

figures to show the members the importance of the work, the

number of people that were employed in the business and the

amount of capital invested, and some of the members asked us

about the statistics of other states, and we had none. The United

States takes them only once in five years and we were criticised

for making our own statistics. Xow I want to ask if the mem-
bers do not think that the same sort of statistics and the same
methods from all other states would be valuable and help the

fishing interests generally. Mr. Fullerton I think, overlooked in

his remarks the large increase in the amount of nets and seine?

that are in use now as compared with a few years since.

Mr. Fullerton : I took that into consideration.

Mr. Brown : And the large increase in the price. I want to

speak also about sewage and its relation to pollution of waters.

Take the Saginaw river between Bay City and Saginaw where all

the ordinary seAvage of the city runs into the river, there was

never any notice of the stream being depleted until they begun

to turn the beet sugar factory waste in, which contains sulphuric

acid, lime, etc., and that surely killed the fish. But between

Xovember and March of every winter they fish with nets; and

in that thirteen miles of river in 1904 the catch was 1,600,000

pounds, of which 535,003 pounds was perch, 777,000 suckers, and

then some bass and sunfish, 122,000 pounds, and of course this

shows that it is not all pollution that makes a very marked difEer-

ence in the catch, particularly in the case of rough fish.

Dr. Birge : I should like to call attention to the point that

j\Ir. Brown mentioned, that of the increase in the nets. I AA'ish

that ^h\ Bower, if he could find time to do so, would prepare a

correlation table showing the ratio Ijctween some unit of net

pounds or whatever he may select, to the amount of fish caught

in that year. It seems to me that the showing would be more

favorable for the fish than I had anticipated. The pound nets
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show apparently eoTisi(l(_'ral)le increase; the gill nets show an in-

crease of ahont 80 per cent., as I fignre it roughly. The total

catch of the fish showed an increase of abont 50 per cent, over

1891. Those fignres, of conrse, I Avant to verify. Xow, if one

important method of catching did not increase and the other

increase was about 80 per cent., in the second important method,

then it would seem that the fish are not much less abundant in

the lakes now than in 1891—somewhat less abundant, but not

greatly so. One who is familiar with the statistics could un-

doubtedly work out a much closer correlation, and show the

significence of these figaires as bearing on the relative abundance

of these fish at the stations fished by the Michigan fishermen

fifteen years ago and at present.

President: I think that all these figures and suggestions

lead to this conclusion, especially in view" of "what has been done

in the several states in the way of protection, that there is an in-

crease of fish in the lakes. But if you turn to the protective laws

in the several states, while they Avere in existence in 1891, they

were not enforced as well as they are today. Now, I know that

Michigan has done better in the last six years than ever before,

and I think it is true to a considerable extent in the other

states ; and therefore if I am right about that it rather strength-

ens the argTiment of Mr. Fullerton, that if we would put it under

a uniform system, such as federal control, the protection would

be far more effective and far more useful than now. But I think

that some of these results shown by the chart are due to the pro-

tective measures that have already been taken.

^Ir. Xevin : Is the two pound lake trout law enforced in

Michigan in regard to the protection of the small fish ?

President : I don't know.

]\Ir. ISTevin : I know it is not in our state.

Mr. Clark: It is in force in Michigan. The lake trout law

is enforced just as well as the whitefish law.

^Ir. Seymour Bower : In regard to the immature whitefish

our statistical agent is very familiar with the grounds in ]\Iichi-

gan; knows just what kind of fish are caught and how they are
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caught at every point along our coast line. According to his es-

timate there are twice as many illegal whitefish caught in Michi-

gan waters today, in number, I mean, as there are legal whitefish

—in other words, two-thirds in number of the catch of whitefish

today in ]\Iichigan waters are illegal fish—and that very material-

ly reduces the weight and value, because most of those fish are

salted. As an illustration, last week our agent, while in Toledo,

called at a fish house and while there they received a little con-

signment of whitefish from a village on the east shore of Lake

Michigan. It was a small lot, 800 pounds, but there were be-

tween 1600 and 1700 fish by count. The shipper received three

cents a pound, whereas for a four, or five or six pound fish the

price would have been ten or twelve cents a pound. The great

curse in the whitefish industry is the catching of the small fish.

If that had been checked in the last ten years, the lines on my
chart would not go clear beyond the paper. There is not a single

commercial fish caught in Michigan where there is so great a

percentage of immature, illegal fish taken as the whitefish. The

great bulk of over 90 per cent, of the lake trout caught in this

state are of legal size according to our agent. But two-thirds

of the whitefish by number are illegal fish.

President : Of course, I did not mean that this increase was

due to protection alone ; Imt it was taken in connection with the

work being done in propagation as well. There isn't any doubt

but that the work of j^ropagating whitefish in the last few j^ears

has done a great amount of good. We all know around here in

Michigan at least, that whitefish have begun to appear where

they had disappeared because they had been cleaned out by the

net



SOME EXPERIMENTS IN THE PROPAGATION OF
RAINBOW TROUT.

BY MR. ALBERT ROSENBERG OF KALAMAZOO, MICHIGAN.

In presenting this paper for yonr consideration, I feel some-

what diffident, as I have no means of knowing tliat there is any-

thing new or original in it.

In view, however, of tlie discouraging worlc witli these fish at

other stations as well as ours, and the radical and gratifying

results obtained by these experiments, it will, no doubt, prove

interesting to those fish culturists engaged in this work.

If you Avill pardon the digression, I will begin by giving you

a short resume of the season of 1904, so that a comparison may

be made

:

Our take of eggs was 352,000

liOss of eggs was 95,000

Loss of Alevins 81,840

Loss of fry 11,262

The eggs were taken at side of pond, regardless of air tem-

perature, using double pan; lower one containing water. When
separated, they were carried in pails to the hatchery, washed,

measured, and placed on trays.

When hatching was thoroughly started, alevins were taken

up and placed in iish trays. Here they commenced to die in large

numbers, when from one to four days old ; and all fish culturists,

who have had similar experiences can realize the awfulness of

picking dead alevinS;, bursted sacs, etc.

We tried leaving them in tank where they were hatched ; but

the result was the same—the losses ran from 5 jier cent to 100

per cent in different lots of eggs.

The next serious, and to me, new feature, occurred when the

sac was nearly absorbed, and the fish were turned out in a tank

preparatory to feeding. The little fellows scattered all over and

lay on their sides gasping—only a few swimming naturally.

For want of a better name, we cliristened these "side-wheelers."

The losses in batches affected in this way ran about 90 per cent.,

87
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and, strange to say. tlie best looking- fish were attacked in thi>

way.

As we are producing these fish for commercial purposes, a

very serious condition confronted us.

I attributed these discouraging results to the following

causes

:

Loss of eggs caused by chilling.

Low quality of eggs and fish caused by over feeding stock

fish and the nature of their food.

Acting on these theories I took particular pains in the sum-

mer of 1904 in the feeding of our stock fish. Having fed hog

plucks to our fish, giving the large fish mostly lights, I shifted

to sheep plucks, and now use them exclusively. Hog plucks

contain too much grease, oil, etc. I also fed minnows, grass-

hoppers, worms, etc.

As soon as we got through handling Ijrook trout during tha

fall of 1904, we moved our rainbow stock fish to the breeding

pens. In looking over the fish at this time (12-20-'04) found

one ripe female, which with a few males I took into the hatchery.

Pond water was displaced by using hatchery water, temp. 49.

After leaving the fish in the warmer water a few minutes, we

stripped the female. This was unusually early for us to get any

rainbow eggs, and as we got a few eggs during the month of

Januarv, it was an easy matter to follow the development.

When the first lot of eggs eyed they were counted and dead ones

subtracted, showing 96 per cent fertile eggs. This result was

practically kept up with

—

Our entire take, which was 469,000

Our loss of eggs was 45,000

Our loss of alevins was 106,313

Our loss of fry was 13,408

Whilst the loss in alevins was still very heavy, we had only

two small lots of side-wheelers, and the losses from this cause

was small. Eggs taken during the last ten days of the season

were taken at the side of pond, weather and water being fine;

nevertheless losses in these eggs were heavy, and alevins almost

a total loss. Xot having any idea of writing tliis paper at that

time I did not keep a separate record of those eggs.
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Whilst this was a great improvement, I believed we could get

still better results ; especialh^ with alevins, and herewith give you

results of this season's work

:

Take of eggs 561,500

Loss of eggs 57,200

Eggs shipped out 292,000

Loss of alevins 32,603

Loss of fry 12,360

We had no side-wheelers ; all eggs were taken indoors, after

the iish had been admitted to the warmer water.

In conclusion I will give you record of eggs taken February 5,

1906:

Air temperature, 4 degrees above zero.

Water of pond, 36

;

Water of hatchery, 48
,;

Amount of eggs taken, 187 liquid ounces;

Amount of eggs after eying, 211 liquid ounces.

Our stock fish will not run up a raceway, and we resort to

netting them once a week in the early part of the season, and

twice a week in February and March.

Out of 230 fish stripped this season, only nine females entered

raceway, although water supply is ample.

DISCUSSION.

Mr. F. E. Bassett: I find that they are having more and

more difficulty in getting brook trout up to 12 or 15 months old

than after that.

From some cause, our greater loss is in fish between one and

two inches in length. After they reach two and a half inches in

length we seem to have no difficulty whatever in raising them.

Mr. Clark : At Northville reverse conditions prevail. We
have no trouble in raising them from one to two inches long;

the difficulty is after that. I think that it might be well to

work on a co-operative plan. We will grow them at Northvillc

up to one and one half or two inches and let you people raise

them after that. (Laughter.)
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Mr. Sevniour Bower: We will have to form a trust.

Mr. Clark : At Xorthville when the fish are about two inches

in length there is a period of heavy loss, and again when they

are a vear or a year and a half old we have difficulty with the

bacterial disease that was, I lielieve. originally brought to notice

at Xorthville.

Dr. Bean : And a great many other places.

Mr. Clai'k : In raising brook trout up to an inch and a half

or two inches we have but little trouble. Of course we do not

have anv difficulty raising the rainliow trout up to four or five

inches.

Mr. Xevin : Our trouble in Madison is to raise the trout up

to two inches long.



FISHERY LEGISLATION BEFORE THE FIFTY-NINTH
CONGRESS, FIRST SESSION.

BY HUGH :\r. s:Mrnr. deputy united states' commissioxek of

FISHERIES.

The Congress whose first session was concluded on June 'M),

190G, liad l)efore it an nnnsually large nund)er ot measures af-

fecting the fishing industry and fish-culture; some of the most

important of these were enacted into law, others were favorably

reporteil liy committee l)ut failed to secure consideration, while

others did not get l)eyond tlie door of the committee room.

The personnel of the committees which passed n|)on fishery

legislation in the Fifty-tliird ("ongress—the connnittee on fisher-

ies of the Senate, tlie connnittee on the merchant marine and

fisheries in the House—included some of the ablest men in both

houses. Certain fishery legislation was also considered by the

committees on foreign afi'airs and territories.

All l)ills afi:'ecting fishery matters or relating in any way to the

fishery work of the government are referred by the committees

to the Secretary of Commerce and Lal)or and l)y him sent to the

Commissioner of Fisheries for a written report or statement of

the position of the go\ernment as to the merits of tlie proposed

legislation. Later, puldic hearings may l)e lield, and the Com-

missioner or a representative of the Bureau of Fisheries may
appear before the respective committees and give testimony or

make argunn-nt.

It has not often happened that Congress has undertaken to

regulate fisheries on the high seas or on the coasts of the states.

One of the most conspicuous examples of such legislation was

the so-called close time mackerel law, enacted in 1887, expiring

by limitation in 1893, and having for its ostensible object the

protection of tlie mackerel (Sco)iil>er scoiiihnis) during the

spawning season. This l)ill in-evented the capture of mackerel

by American vessels prior to June 1st of each year, and had the

effect of wiping out the southern spring mackerel fishery which
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had been prosecuted for many years. As I have elsewhere point-

ed out*, this legislation could have and did have no appreciable

influence on the suppl}- of mackerel, and it is, of course, well

known to the members of this Society that the five years of as-

sumed protection were immediately followed by the most marked

and long-continued period of scarcity in the history of this fish

on the American coast.

I bring up this subject at this time because of the method

adopted by Congress to attain the ends sought—a method fol-

lowed by the last Congress in fishery legislation of an entirely

different nature. It is worthy of remark that Congress did not

attempt to assume any jurisdiction over the time or manner of

fishing for mackerel on the high seas, or within the three-mile

limit, or in state waters, and thus avoided an important consti-

tutional question, but it accomplished the same thing through

the customs service—that is, it prohibited the landing on the

United States coast of mackerel caught during the interdicted

period.

Entirely similar legislation was addressed to the sponge

fishery by the fifty-ninth Congress. The recent advent on the

Florida coast of more than a thousand Greeks engaged in taking

sponges b}' means of diving apparatus—a method prohibited by

the Florida statutes—aroused the native sponge fishermen to a

high pitch of excitement, and resulted in bringing the question

to the attention of Congress, inasmuch as the state found itself

powerless to cope with the situation, as the Greek divers plied

their trade in waters beyond control of the state and also beyond

governmental jurisdiction—that is, beyond a marine league from

the shore. After a number of hearings, at which the views of

sponge hookers, the Greek divers, and the Bureau of Fisheries

were presented, a compromise measure, framed on lines suggested

by the bureau, was agreed upon and bcame a law on June 20,

1906. The principal features of this bill, which goes into effect

May 1, 1907, are: (1) no sponges taken with diving apparatus

in the Gulf of Mexico or Straits of Florida shall be landed, de-

livered, cured, or offered for sale at any port or place in the

United States, with the exception that sponges so taken in water

*The Southern Spring Mackerel Fishery of the United States, by-

Hugh M. Smith. Bulletin U. S. Fish Commission, 1898, pp. 193-271.



Amencan Fisheries Society. 93

more than 50 feet deep between October 1 and May 1 of each

year are exempt from the provisions of the act; (2) no sponges

from said waters ha-^dug a smaller maximum diameter than four

inches shall be landed, delivered, cured, or offered for sale at any

port or place in the United States; (3) the Secretary of Com-

merce and Labor is directed to enforce the act, and is authorized

to call on the vessels of the navy and revenue-cutter service to

assist therein.

Two bills designed to prevent citizens of other countries from

engaging in the fisheries of the United States were under con-

sideration but only one was passed. It applies to the waters of

Alaska, and is particularly aimed at Japanese fishermen who, for

several years, have been visiting the Alaskan coast in their ves-

sels and making large catches of salmon and other fish. The re-

j)ort of the House committee on territories stated that the pro-

posed legislation was "not by reason of the existence in the

United States of any feeling of hostility toward the Japanese

people, but because of the proximity of Japan to Alaska the

Japanese fishermen fish more in Alaskan waters than all other

aliens combined," and the committee pointed out that Attn, the

most western of the Alaskan islands, is 900 miles nearer to Tokyo

than it is to San Francisco. The other measure, prohibiting

aliens from gathering sponges within one marine league of the

United States coasts, was directed against the Greeks who

have recently gone to Florida in overwhelming numbers and en-

gaged in the sponge fishery with diving apparatus. Unfortunate-

ly this fishery is not susceptible of regulation in this way, as the

entire catch is made beyond the three-mile limit. The bill,

if it becomes a law, will have the effect of preventing the Greeks

from engaging in the sponge fishery among the Florida keys,

and, taken in conjunction with the other restrictive sponge legis-

lation, may aid in curtailing the ravages of our sponge grounds.

After a struggle extending over many years, public sentiment

in Maryland secured the enactment by the last legislature of a

general law sanctioning the rental of bottoms for purposes of

oyster culture. The law establishes a shellfish commission, and

invites the co-operation of the United States Coast Survey and

Bureau of Fisheries with the state in determining and defining

the natural ovster bars. In order to give full force to this
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feature of the Maryland statute, Congress passed an act authoriz-

ing the desired co-operation of the two bureaus in question with

the Maryland shellfish commission and appropriating $15,000 to

cover the expenses of the government work in connection there-

with. This state and federal legislation means a great deal to

the oyster industry of ]\Iaryland and to the large number of

people who are fortunate enough to come within the effective

range of the Cliesapeake oyster; and a very marked increase in

the oyster crop of the state may be expected in a few years.

Undoubtedly the most important fishery legislation consider-

ed and enacted ])\ the CongTcss in question was that pertaining

to the fisheries of Alaska, which, being an unorganized territory,

is entirely under the control of Congress. The new legislation

is a recognition of new conditions, and is a response to a ver}"

general demand for adequate protection for the vast fishery in-

terests af our arctic province, particubirly tlie salmon. The new
fishery code for Alaska was formulated after extended hearings

before the House committee on territories, and is acceptable to

those engaged in the fishing industry as well as to the govern-

ment. The act, which became a law June 26, 1906, and is im-

mediately effective, "designed to reenact and harmonize many
provisions of existing laws relating to Alaskan fisheries; to en-

large and extend the scope of restrictive features on fishing, and

to include such further provisions for protection and regulation

as are deemed essential to preserve and perpetuate the fisheries

and to increase the natural supply by artificial propagation."

The leading features of the law are a tax on the products

canned, salted, or otherwise prepared ; the exemption from all

taxation of those persons who operate private salmon hatcheries

and liberate fry at the rate of 1,009 for every 10 cases of salmon

canned; the prohibition of any trap, barricade, dam, or other

fixed obstruction in any waters at any point where the distance

from shore to shore is less than 500 feet wide, or within 50O

yards of any salmon stream less than 500 feet wide at its moutli

:

the prohibition of any kind of net fishing which ol)structs more

than one-third the width of any stream, creek, estuary or lagoon

;

the prohibition of the laying of any seine or other net within 100

yards of any other net, and of the setting of any trap or other

fixed appliance witliin 600 yards laterally or 100 yards endwise
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of any other similai' a]i])aratiis ; the prescrihing of a weekl}- close

season for allkinds of net fishing; the authorizing of the Secre-

tary of Commerce and Labor to restrict or altogether prohil)it

fishing in waters where there is evidence of over fishing, and to

set aside any waters as preserves which he may deem desira1)le

;

and the prohibition of tlie canning or salting of salmon dead more

than forty-eight hours: and the misliranding of any canned,

salted, or otherwise preserved fish. From the foregoing it will be

seen that a very comprehensive and satisfactory law has been en-

acted, and much l)t'nefit to the fisheries shoidd he the immediate

result. The tax on preserved fish, amounting to about $103,000

annually, was in the bill, as passed l)y the House, devoted to fish

cultural work in Alaska: l)ut this feature was not approved h\

the Senate and was not insisted on by the House.

The ravages of dogfish on the Atlantic coast, and the appar-

ent willingness or iiial)ility of the states to cope with the problem

of combating these destructive fish, led to the flooding of Con-

gress with petitions praying for government aid. The plans and

hopes of the petitioners were expressed in a ])ill introduced Ijy a

Massachusetts meml)er of the House which provided for a l)ounty

on dogfish to be paid out of the treasury of the United States,

the bounty lieing 2 cents for each dogfish tail delivered to the

proper officials of the United States government. The bill ap-

plied to the section between Caj^e Hatteras, X. C, and Eastport,

Me., aud had for its sole oljject the extermination of the dogfish.

In a hearing before the House committee, the very serious

damage being wrought liy these sharks was fully set forth by the

author of the hill, hy representatives of the fishermen, and

especially by the chairman of the Massachusetts fish commission

who had made a very thorough investigation and report of the

matter. A representative of the Bureau of Fisheries, while con-

ceding all that bad Iteen claimed in regard to the destructiveness

of the dogfish, ex})ressed d()ul)t as to the efficacy of the proposed

bill in materially reducing their al)undance, and called attention'

to the far-reaching precedent that would be established if Con-

gress should begin to pay bounties for noxious animals. Thi^

contention of the Bui-eau was for government assistance, but thi>

should 1)e in the direction of "determining the most effective

methods of reducinu' the numbers of dogfish and of captiiring
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them in wholesale quantities; in demonstrating the economic

value of dogfish as a source of fertilizer, oil, and leather, and the

the most suitable methods of utilizing them for such purposes;

and in testing the usefulness of the dogfish as food when used

fresh or prepared by salting, smoking, and canning, and in de-

veloping the domestic and foreign markets for such prepara-

tions." The views of the Bureau were embodied in a bill, but

Congress adjourned without taking any further action.

The most important measure recommended by committee

which failed of passage was the so-called "omnibus fish hatchery

bill." For a number of years no new fish-cultural stations had

been authorized, except those provided for Alaska by the fifty-

eighth Congress ; and a large number of hatchery bills had accu-

mulated in both Senate and House, and some of these had from

time to time passed the Senate. In March, 1906, the House com-

mittee on the merchant marine and fisheries made a favorable

report on a bill directing the establishment of twenty-three sew
hatcheries in as many states, and one combination biological sta-

tion and hatchery on the coast of Florida. The bill carried an

appropriation of $637,000, and would undoubtedly have passed

by a large majority if it could have been taken from the calendar.

It is generally believed that at the next session the measure will

become a law.



FISH DISTRIBUTED BY PENNSYLVANIA FROM
JANUARY J, 1906, TO JULY I, 1906.

BY W. E. MEEHAN, COMMISSIONER OF FISHERIES, PENN.

Miscellaneous fish 1,296

Black bass 6,000

Frogs 144,000

Muscallonge 155,000

Rainbow troiit fingerlings 169,750

Shad 1,013,000

Smelts 5,000,000

Lake trout fry 6,630,000

Brook trout fingerlings 10,388,500

Whitefish fry 36,764,000

Lake herring fry 39,120,000

Pike perch fry 50,600,000

Yellow perch fry 63,505,000

Pickerel fry 179,150,000

Total distribution 394,646,546

In hatcheries yet to be distributed:

Black bass approximately 160,000

Frogs approximately 100,000

*Sunfish approximately 100,000

Cat-fish 200,000

Gold fish for schools 25,000

Miscellaneous fish 100,000

Grand total 395,331,546

*A large allotment of sunfish is at the Pennsylvania Department of
Health to be used in the attempted extermination of malaria- breeding
mosquitoes.
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PROGRESS AND EXPERIMENTS IN FISH CULTURE
IN THE BUREAU OF FISHERIES DURING

THE FISCAL YEAR 1906.

BY JOHX W. TITCOMB.

Experiments in the use of a salt solution for picking eggs bv

the *0'Malley process were continued at the Baker Lake and
Baird stations and at the Bureau's laboratory in Washinoton,

with the following results

:

Superintendent O'^Ialley of the Baker Lake station reports

that the solution was not used in the blueback salmon work, as

the loss on this species was too small to warrant it. It was quite

generally used in picking eggs of the silver salmon at both Baker
Lake and the Birdsview substation, and for removing dead eggs

of the steelhead trout at Birdsview the solution was depended

upon entirely. It was found that the solution was in the best

working condition when the specific gravity scale registered 1.076

With this solution nearly all the bad eggs floated long enough to

be removed aiid all, or nearly all, of the balance could be picked

liy returning them to fresh water and putting them through the

solution on the following day. As a rule the second application

was not necessary because only a few bad eggs remained and these

were picked out by hand in a few minutes. At the Birdsview

substation the loss on the eggs ran as high as ten per cent, and

the use of the solution resulted in a great saving of labor.

At the Baird station the iise of the solution in picking eggs

of the chinook salmon did not prove satisfactory Ijut at the Bat-

tle Creek sul)station, where there was an unusual loss of eggs due

to muddy water, the solution was used with most satisfactory

results. The account of Superintendent Lambson's experiments

is given as follows :

"fnfortunatoly orders to experiment with the solution were

not received until the eggs at Baird had been eyed and picked

ready for shipment. In the experiment of December 29 a small

*Salt Solution as an Aid to Fish Culture, by Henry O'Malley. Trans-
actions of the American Fisheries for 1905.
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livdroiiieter was ust'd for testing the specific gravity of the solu-

tion -. in tluit of Feljruary 2, a specific gravity scale furnished by

the Department was used.

"Experiment Xo. 1. A solution of 1 part salt to 9 parts

water was placed in a tuh, the hydrometer reading 44; 20,000

salmon eggs, good and had, were placed in the solution, and at

the end of two minutes ahout 66 per cent of the had eggs floated

at the to]i and were removed with a scaff net. 34 ])er cent sinking

to the bottom with the good eggs. A few good eggs floated at the

top with the had eggs. After remaining in the solution the eggs

were removed to running water. They were then well washed

and again placed in a sohttion reading 42 on tlie hydrometer

and all of them, good and Ijad. prom])tly settled to the l)otiom.

They were then returned to the trougli. The eggs used in this

experiment were from a lot that had been iiijured during the ten-

der stage Ijy an operator lifting the basket by mistake when pack-

ing for shipment. They were not picked at that time and when

the salt solution Avas used the good eggs in the lot were Avell

eyed Avhile the dead eggs were just at the closing of the blasto-

pore. The good eggs were not in the least injured by the salt

solution.

Experiment Xo. 2. In this experiment the specific gTavit}

scale Avas used and the eggs Avere all picked and counted Ijefora

placing them in the solution. In a salt solution reading 1.076 on

the S. G. scale TOO good eggs and 10 ) bad eggs Avere placed.

Within three minutes 95 per cent, of the good and 5 per cent, of

the l)ad eggs settled to the bottom. The Ijad eggs floating at the

top Avere removed Avith the sea ft" net. The eggs Avere then re-

turned to fresh Avater and well Avashed. After remaining in the

fresh Avater for 30 minutes to remove all trace of the salt they

•were replaced in the solution. Avhich had l)ecome diluted by the

fresh water from the eggs and noAv registered l.OTO on the scale.

In one minute all the good eggs and four of the bad ones settled

to the bottom. Avhile 9(i Ijad eggs floated at the top and Avere re-

moved by the net. The good eggs Avere all aa'cII eyed but the bad

ones were unfertilized and had been held several Aveeks in pickle,

though they Avere thoroughly freshened before being used. The

good eggs Avere not injured by the salt solution iind Avere packed
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and shipped. The experiment coiikl not be concluded owing to

lack of eggs.

Experiment Xo. 3 was the best test of the solution since the

experiments were started. It was carried on at Battle Creek

Station where a large number of eggs had been killed by heavv

storms carrying great quantities of mud into the hatchery during

the very critical period. The acting foreman telephoned that it

would be impossible to pick them by hand as in some cases the

bad eggs greatly outnumbered the good, and extra pickers would

have to be employed. It was impossible for the superintendent

to go there at the time, and the acting foreman was directed to

place the bad lots in a salt solution of 1 to 9 and if this did not

work to strengthen or dilute the solution as required. The man-
ner in which the experiment was conducted renders it worthless

because the strength of the solutions is unknown but it is valu-

able in that it shows what may be done with large numbers of

bad eggs. About 20 gallons of the solution, 1 of salt to 9 of

water, was placed in a tub and 6,000 eggs in a basket were im-

mersed in it. As soon as the eggs were placed in the solution

they were at once agitated with the hand to break up any bunches

among them. All the eggs floated and after remaining in the

solution for three minutes they were returned to the basket.

Fresh water was then added to the solution and the basket of

6,000 eggs was again placed in it. This time 75 per cent, of the

bad eggs floated and were skimmed off, a few good eggs also

floated but not enough to count. The good eggs went to the bot-

tom in one minute. A little salt was added from time to time

to keep up the strength of the solution as it became diluted by

fresh water carried from the troughs by the eggs in the basket.

Eggs' were thus treated to the number of 2,267,500. As there

were about 45,000 eggs to each basket it was necessary to divide

them into seven or eight lots as good results could not be obtain-

ed with a larger number. In making the transfer from the

trough basket to the dipping basket they were handled the same

as in packing for shipment, that is, they were dipped from ono

and placed in the other with the regular hatchery dipper. After

the eggs were removed from the salt solution they were emptied

into another basket placed in the trough with running water,

where the 25 per cent, bad eggs that failed to come to the top
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were removed by the regular Qgg pickers. At no time could over

75 per cent, of the bad eggs be made to float. An examination of

the bad eggs that persisted in sinking showed that they were
eyed and had been killed by an influx of mud from a secon-I

storm occurring several days after the storm that killed the great

majority. As the 25 per cent, were almost "as old as the good
eggs it would appear to prove that eggs killed at this time are

of the same specific gravity as good eggs at the same stage of

development, and therefore will not float in a solution in which
good eggs sink. The acting foreman could not determine the

exact strength of the salt solution as he had neither scales nor
hydrometer. He estimated the amount in the first instance and
then tempered it by adding water or salt until the best results

were obtained. The eggs were not injured in the least by the
brine and were later packed and shipped. This test comprised
such a large number of eggs that it is considered conclusive. It

seems to demonstrate that it is perfectly practicable to separate
bad eggs from good- ones provided the good eggs have reached the
stage where they may be handled with safety and have developed
beyond the stage of the dead eggs when killed. In other words
there must be a difference in the development between the good
and dead eggs to make a difference in the specific gravity, so that
the heavier or good eggs may sink while the lighter or dead eggs
float.

From the experiments made with this solution, conducted
during portions of two seasons, the conclusion has been reached
that for removing dead eggs normally occurring in the hatchery
the process is not practicable at this station for the following
reasons

:
It cannot be used until after the eggs have passed the

tender stage, a period ranging from 12 to 20 days according to

temperature. If they are not picked during this time the bad
eggs will gather fungus and kill many good ones. The eggs col-

lect in lumps and the salt solution has no effect upon them until

they have been separated. As from 40,000 to 50,000 eggs are

placed to a basket it would be necessary to handle them seven
or eight times to get results, and as they are frequently shipped
before they are eyed there is great danger of loss in so much
handling. Then it is found that eggs of equal development will

not separate in the solution and only such eggs that have died
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some time before ean Ije removed in this wav. The eoo-g are

picked during the tender stage as- it is believed much stronger

fish and smaller losses result than where they are covered until

after they pass the tender stage, and if the salt solution were

depended upon this could not be done. Even when the eggs are

covered during the tender period it is customary to give them a

very thorough picking during the first three days they are in

the hatchery and where this is done there is no benefit to be

gained from the salt as the death rate is very small ; if the eggs

are covered without this picking they must remain in the basket

with all the dead and unfertile eggs for twelve to twenty days,

which would certainly cause a very heavy loss. The solution is

considered very valuable in removing dead eggs in special cases,

such as noted in experiment Xo. 3 at Battle Creek. Here the

eggs were all killed in a given period, and were in such numbers

that it would not pay to pick them by hand. By the salt solu-

tion they were removed and the remaining good eggs saved.

Accidents will happen at hatcheries, killing, eggs in large num-
bers, and in such cases by waiting until the good eggs have

grown old enough to handle, they may be readily separated from

the bad ones with the salt solution.

To further test in ascertaining the value of this discovery

laboratory tests were made by Mr. M. C. ^larsh, scientific assist-

ant, with eggs of four species of salmouoids. His results are

reported as follows

:

LAKE TROUT iJ^GS.

"Living eyed eggs fioat in a solution whose specific gravity

is l.OTG, and sink immediately in 1.058. The correct solution

lies between l.OGT and l.OTO. The latter is nearly always too

strong. 1.068 effected an excellent separation with eggs killed

by hydrochloric acid the previous day. Such eggs are uniform,

all have the same specific gravity, and all float for one minute

or more in the above solution. Eggs which have died naturally

on different days and lain in the troughs for different periods

are not so uniform, and the separation is not so complete. Some

will sink immediately in the above sohition. With those tried

50 per cent, to 75 per cent, were separated. Eggs killed at one

time by smothering are also uniform and may be separated almost

completely.
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I'^YED WlIITEl'^ISTI EGGS.

"Wliitefisli eoos iirarly ready to liateh have a much lower

specific <i]'avity than lake trout or brook trout eiigs. At 1.034

nearly all float, while at 1.029 they sink immediately. The l)est

separation occurs at about 1.029. Eggs smothered or acid killed

on the previous day may be almost completely separated by the

above solution, although such eggs do not turn comjiletcly white

within 24 hours after death. Like the lake trout, miscellaneous

dead eggs dying naturally but not the same day, in the jars,

do not separate completely, but yet a large iDercentage may be

removed.

RAINBOW TROUT EGGS.

"Living eyed rainljow trout eggs from WytheviUe, Virginia,

nearly ready to hatch float at 1.079 and sink inimediately at

1.060. At 1.066 considerable separation occurs, but the most
favorable strength is about 1.072. Acid killed eggs may be

thoroughly separated, though not perfectly, by this strength.

"The eggs for these trials were killed by ponring a little

dilute hydrochloric acid upon some eggs in Avater in a beaker.

Great acti\ity was immediately shown by the embryos, which
soon ceased (within 1/2 minute), leaving the embryos faintly

whitish so that the eggs were distinguishable immediatelv from
good eggs. After washing away the acid and returning the eggs

to the tray on the water flow, the embryo after about one hour be-

came more conspicuously white, and the next day the whole egg
had turned white.

"Some unfertilized rainbow trout eggs from Manchester,

Iowa, accompanying a shipment of eyed rainbow eggs, were tried

in various salt solutions with a view both of separating them
from other eggs and of determining the effect of the salt solu-

tion after returning the eggs from it to water.

"Xo separation of the unfertilized eggs from living eyed

eggs could be made, as they were found to float or sink at prac-

tically the same time. They can. however, be separated from
dead eggs turned white in the same way that the fertilized eggs

are separated.

"The unfertilized eggs failed to turn white after treatmenr

with the salt solution and return to fresh water. Following Mr.
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O'Malley's procedure, a 1 to 20 solution was made^ which had a

specific gravit}- of 1.039. The unfertilized eggs were immersed
in this, allowed to remain for a half-minute, and then returned

to fresh water. Even after remaining in water over night they

had not turned white, and were not distinguishable from untreat-

ed eggs. Stronger salt solutions were tried, but even after 1.125

for 25 minutes they did not subsequently change their appear-

ance.

"The most effective sej)aration of white eggs from live eggi

and from unfertilized eggs which had not turned white was in a

solution of specific gi-avity 1.077, and not in 1.072 as with former

lots.

BEOOK TROUT EGGS.

"Living eyed eggs nearly ready to hatch float in 1.077 and

sink in 1.072. Specific gravity 1.0725 separates acid killed eggs

almost perfectly, nearly every dead egg rising and nearly every

live egg sinking within the first minute. There was no oppor-

tunity to try eggs which had died in the trays.

REMARKS.

"These trials refer only to eyed eggs and unfertilized eggs

of the same age. Green eggs have not been tried, but since it is

claimed that salt solution has much separating power with un-

fertilized eggs (salmon) at an early stage of development" and

with "very immature eggs", it may be conjectured that the same

will hold true of trout eggs.

"Eyed eggs which have died simultaneously may be well

separated by this method. Eggs which have died successively

vary in specific gravity and can be separated less completely, but

nevertheless considerably. Its application practically will de-

pend mainly on the condition of the dead eggs in this respect,

but is indicated as possible with each species named and probable

with the brook, rainbow, and lake trouts.

"The salt solution should always be adjusted with a hydro-

meter (salinometer). Special salinometers may be made to

order to some advantage, but the ordinary hydrometers on the

market will answer. Salinometers made for sea water are in-

applicable for any of these species save the white fish, since they
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do not usually read above 1.030. The highest of the usual series

of three may sometimes be used for whitefish. The trials were

made Ijy imiiK rsiug the tray itself Avith the eggs upon it in the

salt solution.

"Evidently tlie temperature of the salt solution need only be

such as not to injure the eggs by the temperature change. The

temperatures of the solution actually used was between 43° F.

and 52° F., and the eggs were taken from tap water at about

42° F.

"Tn no ease did any injury appear from the action of the salt

solution.

"The densities given here as correct for a given species need

not necessarily l)e rigidly adhered to. In practice at different

stations a somewhat different density may be preferable on ac-

count of the variation in lots of eggs from different sources, and

the specific gravity instruments or hydrometers used may not

correspond exactly. In these trials the density was taken in a

glass cylinder, and the hydrometer was read by reviewing the

scale from below the surface and not by the water which creeps

up the stem above the surface. If in practice it is more con-

venient to float the instrument directly in the tank or box of

salt solution the observer can not take the reading in this way

but may adopt any uniform method, remembering that this will

introduce another slight variation from the densities given above.

'Lake, brook, or rainbow eggs, recently dead, in which the

embryo but not the egg has turned white, do not separate well

from the live eggs.

''From a lot of eyed lake trout eggs arriving at Central sta-

tion January 16, and containing a number of dead eggs, about

70 per cent, of the dead eggs Avere separated January 16 by a

1.068 solution. A few live eggs were contained among the dead

removed from the surface of the solution."

It will l)e observed tliat no laljoratory tests were made to dis-

tinguish dead or unfertilized eggs at early stages of development.

If this feature of Mr. O'^Ialley's discovery is practical with eggs

of other species than those already tested—notably those of the

brook trout and lake trout—it will facilitate the preparation of

eggs for long distance transportation, or for shipments to for-
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eign countries where it is especially desirable to ship living eggi

only.

It may be of interest to note that eggs which have turned

white after death will assume the normal color of living eggs if

allowed to remain in the salt solution for two or three hours.

They resume the white appearance gradually when again placed

in water.

XOTES ox POND CULTURE.

It is impossible in this article to go into detail as to the many
experiments which have been made during the past year at the

various stations, but definite data is being gathered as to the

number of brood fish which can best be handled in a pond of

given area and depth.

Some interesting observations have been made by Superin-

tendent Green of the Fish Lakes station in connection with the

spawning habits of the 3'ellow perch, which entered one of the

large ponds from the river as fry last season. When the ponds

were drawn off the fish were placed in a smaller pond and re-

tained through the winter. On April 2, when the water tem-

perature was 50 degrees it was noted that they were spawning.

They invariably cast their eggs on the west side of the pond.

Several pairs were transferred to another pond where the same

peculiarity was repeated. In order to further test the matter the

following series of experiments were tried. On April 6, 18 pairs

of perch were placed in a tank in which tufts of grasses had pre-

viously been placed at each end. On April 7, 8, and 10 clusters

of spawn were found at the west end only. On April 10 several

pairs were placed in another tank and tufts of grass deposited

at the east end only. In this experiment one cluster of spawn

was discovered on April 11 on the west side. The conditions

were not changed, however, for five days, during which time no

eggs were cast. The grass was then transferred to the west end

and the following morning, April 17, three clusters of eggs were

found on the west side. Another interesting observation was

that the eggs were invariably cast at about five o'clock in the

morning. The night watchmen were instructed to make observa-

tions every hour from four p. m. to eight a. m., and during the

intervening time the observations were continued by other as-
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sistants diiriiio- the entire spawning season. The investigations

were assisted by bright moonlight nights so that the movements

of the tish could be noted accurately. They invariably appeared

along the west side of the pond about five o'clock in the morning

Just at break of day. The eggs being cast at daybreak, it is

inferred that the fish selected the sides of the ponds and tanks

which first received the sunlight. It is interesting to note that

the fish were but one year old when reproduction commenced.

Actual measurement of some of the smaller specimens showed

tlie males to be 41/. inches in length and the females from 4% to

5 inches in length.

While collecting small-mouthed black bass fry from the

spawning beds in a natural lake in Pennsylvania some nescs

were found containing eggs, very young fry, and fry ready to

scatter. As the fish culturist in charge did not visit this lake

until after many of the fish had finished spawning, no observa-

tions were made as to just how this happened. It would be in-

teresting to learn whether more than one brood of fish worked

on the same nest or whether one male invited several females to

spawn at different periods on the same nest. The adult fish in

this lake are very small and the average number of fry collected

per nest was only about 250, the maximum number from one

nest being 470. The lake where these operations were conducted

is one of a group on the preserve of the Blooming Grove Hunt-

ing and Fishing Club in the town of Clleneyre, Pennsylvania.

It is overstocked with small-mouthed black bass and evidently

owing to lack of food the fish have become stunted. On June

5, several hundred nests containing eggs were examined on the

south and west shores of the lake. Several days later these eggs

had all disappeared. Fo fish hatched on these nests and there

was no evidence showing that the eggs had died. The eggs were

apparently devoured by the numerous bass. On nests where the

eggs hatched or died a green moss soon appeared over the decay-

ing eggs or shells but no such moss appeared over the several

hundred nests on the south and west shores. Great difficulty was

experienced in keeping the young fish alive more than twenty-

four hours. They were taken from the nests soon after they

began to rise from the beds. Unfortunately the bottom of the

lake in the shallows is too rocky to permit of seining young
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fish. It was found that when the young fish were left to roam

about the shores for several days or weeks they were in much
better condition for transportation.

EFFECTS OF LIGHT OX EGGS AND SAC FRY.

At the White Sulphur Springs station the water at times

apparently contains noxious gases and at other times is super-

aerated. As a result the so-called "white speck" disease has

occurred annually. In connection with the experiments in de-

aeration by the use of perforated pans observations in a general

way showed that in some troughs of eggs and fish of the same lots

there occurred losses of such marked variation as to attract espe-

cial attention. The fish culturist noticed that in the troughs of

eyed eggs as well as young fish subject to a great amount of light

the heaviest losses occurred. Control tests with eggs exposed to

the sunlight after being eyed and eggs kept in a covered trough

did not show much variation in mortality, the very slight differ-

ence being in favor of the covered trough. However, soon after

the fish hatched there appeared a marked difference in the losses,

the fish in the sun-exposed trough dying much faster than those

in the covered one. The loss continued for some time but again

became about normal or equal in daih' loss to the covered trough,

^lien the yolk sac was about absorbed and the fish were nearly

ready to feed the cover on the darkened trough was removed, and

in a few days thereafter the fish in this trough began dying rapid-

ly, while the loss in the exposed trough remained about normal.

All the fish that died developed the "white speck" disease. The

fry in the troughs were carried to the fingerling stage and the

percentage of loss in the covered trough amounted to 47.2 as

against a loss of 64.8 for the unprotected trough, making a dif-

ference of 17.5 per cent, in favor of the darkened trough. Sup-

erintendent Eobinson suggests that had the cover not been re-

moved for a longer period the percentage of loss would doubt-

less have been only normal, as the fish in the darkened trough

failed to develop the "white speck" disease until after being ex-

posed to the sun, which indicates that sunlight as well as very

strong light has a deleterious effect upon not only green and

eyed eggs, but upon fish previous to the total absorption of the
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sac. Further control experiments will be made in order to ob-

tain more definite information on this subject.

SUPEKAERATED WATER.

A sus'o'estion comes from Fish Culturist G. W. JsT. Brown of

the Erwin station that fry being carried in troughs supplied

with superaerated water will thrive best if less than the normal

supply flows through the trough. No control experiments have

been made, biit it is suggested that when opportunity is offered

it would ])e a good idea to make control experiments along this

line. Ho speaks of carrying from 30,000 to 50,000 trout fry

from the period of hatching to four months old in troughs having

a flow of water from three to seven gallons per minute. It was

observed that when the flow of water was increased the death

rate increased. corres})ondingiy.

COPPER SULPHATE AS APPLIED AT A TROUT HATCHERY.

At the White Sul})]nir Springs, West Virginia, station the

water supply is from springs. For a distance of 200 feet from

the intake the water is conducted underground in terra cotta

pipes. It is then conveyed in an open ditch for al)out a 1,000

feet. This ditch at the water surface is about seven feet wide,

and from 2 to 3 feet deep. It is tapped at a number of jilaccs

for supplying the different ponds. Spirogyrc^ grown very rapid-

ly in this open ditch, clogs the screens at the various intakes,

and is thus very objectionable. It has been found that the ap-

plication of copper sulphate in a mixture of about 1 part to

4,900,000 applied about 8 hours each week, almost entirely eli-

minates the algae, with no injurious effects upon the fish. After

the copper sulphate has been applied for the stated period the

fish eat but little food, and if applied 16 hours will entirely re-

fuse it. The lack of appetite lasts but about 12 hours after the

application has been discontinued.

Tlie flow of Avater through the ditch was only roughly meas-

ured, hence the proportions given above may not be correct.

The experiment was conducted under the direction of the pathol-

ogist of the Bureau, M. C. Marsh. The copper solution was dis-

solved in a liarrcl, and was applied at the head of the ditch by
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the use of a siphon. In order to have the same volume of the

mixture flowing constantly a floating siphon was used, so that

the same head was maintained while the mixture was being si-

phoned off. The first test made was with an application of 1 part

to 3,000,000. A few trout in the ditch were killed by this solu-

tion, and some of those in the ponds supplied with water from

the ditch gave signs of uneasiness. With a mixture of 1 part

to 4,000,000 there has been no loss of fish. This does not prove

that the solution can be constantly applied in flowing water in

the proportions above given, and what proves to be a proper

remedy in this particular instance might be fatal to fish if ap-

plied in some other water system under apparently similar con-

ditions.

In considering the eradication of algae in Avater supplies to

trout hatcheries and ponds, and especially in connection with

intensive pond culture, it must be kept in mind that Xature's

balance as to water aeration may be upset if the algae is removed.

*An instance is reported at Cold Spring Harbor, Xew York,

where a spring at the edge of a reservoir pond shows a deficit in

oxygen of 1.25, while in the middle of the pond there is an

excess of 3.11 in oxygen due to the thick growth of algae, chief-

ly Spirogyra, Avhieh lines the bottom of the pond throughout its

entire extent, but is heaviest at the middle.

GKOWTH OF EGGS DUKIXG THE PEEIOD OF IXCTBATIOX.

Observations made at various stations indicate that fish eggs

of almost all species propagated increase in size from the time

they are water-hardened up to the time they are aljout to hatch.

The amount of increase is not large but will run from about

one to tliree per cent., according to the species. This suggests

that it is unsafe to use the same measure for green eggs and those

fully developed, especially when large lots are being handled.

In this connection attention is called to a new form of measur-

ing gauge to ascertain the correct diameter of fish eggs, devised

by H. von Bayer, architect and engineer of the Bureau of Fish-

eries, a sample of which is presented for your inspection at this

time. A scale of this character is very useful in making tests as

*M. C. Marsh: Tenth Annual Report of the New York Forest, Fish

and Game Commission.
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to the increase in the size of eggs during the period of incuba-

tion. In connection therewith ]\rr. von Bayer has prepared a

diagram Ijased upon which, after knowing the diameter of the

egg, one can ascertain the number of eggs to the quart. Tliis is

especially useful in establishing the number of eggs to a quart

Avhere the actual number has not been ascertained by counting,

as frequently happens in taking up the propagation of a new
species. It is thought it Avill l)e especially useful in the propa-

gation of fish the eggs of which have a small diameter.
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EXPLAXATIOX AXD USE OF DIAGRAM.

''The (lifigram is constructed from a table computed by the

well known principle that the contents of solids are to each other

as the cubes of their sides, or in case of spheres as the cubes of

their diameters. The diameter of the whitefish eggs w^as accu-

rately determined by placing a row of eggs in a graduated trough-

like measure 6 inches long, then counting the number of eggs and

determining their mean diameter in decimals of an inch. A

quart measure was then filled with eggs of this given diameter,

accurately counted, and the result used as the base in the com-

putation of said table.

FORMULA.

d^ : di"^ : : Ui : n

.'. n, ^ n X d^

d = 0.12T" Diameter of whitefish egg.

u = 3303G Actual number of whitefish eggs per quart.

di= Any other determined diameter.

ni=: Xumber of eggs sought.

"To use the diagram for finding the number of eggs per

quart, look for the line on the left margin corresponding to the

given diameter and follow said line to the right until it inter-

sects the curve: from this intersection proceed at right angles

to the marginal line of figures and there read the required num-

ber of eggs per quart."

DISCUSSION'.

Mr. Titcomb. (Introductory to paper.) : -The experiments

reported last year have been continued. Many of them must be

continued a series of years in order to get any definite data.

(At the close of the paper Mr. Titcomb said) : Some ob-

servations were made this year as to the growth of eggs from the

time they are water hardened until they are eyed. We tried al-

most every species which we propagate, and after trying several

different kinds of scales for getting the actual diameters of the

eggs, with the view of recording the growth, etc., the architect
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of the Bureau devised this little scale or measuring trough.

(Exhibiting scale.) It is just six inches long. You lay in just

one line of eggs, and when it is just full you can easily get the

diameter of each Qgg actually or the numl)er of them to the inch.

You can study the growth of trout eggs with it also. We tried

ten selected lots and tried them when a day or two old, and again

when eyed and we found a less numlx^r contained in the trough

at the eye stage than when they were first water-hardened. It is

interesting in several ways. Of course where you are measur-

ing eggs in hundred million lots, like the whitcfish and pike-

perch eggs, if there is an increase in the size and you use the

same measure in measuring eyed eggs, you are not measuring

them accurately.

This really came up in connection with our trying to estab-

lish standard measures. I find there is a chance for improving

our measure on some of the smaller eggs. When you get quarts

of these fine eggs you can make a great deal of difference in

total output by a very sliglit variation, and no two fish culturists

will measure a quart of eggs alike. It is almost impossible for

the same fish culturist to measure two quarts accurately. Xow
this diagram is not complete, because we could not get the Avhole

scale onto this sheet.

But it is made on the basis of the actual count of whitefish

eggs, ^\'e know the actual diameters of the eggs, which were

counted ])y measuring several eggs in this little trough.

Hsh Ejiy Measure

yy shaped trough ofmetai.
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Then we eounted 33,036 eggs to the quart, with the diameter

of the eggs A 27. Xow in order to get the number to the quart

you come down to 1"2T on the scale and run down till you strike

this curve, and here should Ijc the actual number to the quart.

Supposing you are propagating some new species like the rock

fish and in a new field ; it is a long and tedious task when busy

with your work to find out what the aggregate number of eggs is

to the quart. But you take the little trough and get your dia-

meter and find that the diameter is .150 say. You run out here

on the 150 line of the curve and it reads 20,000. This appears

to me as very interesting and very original.

President : You have heard this most interesting summary

of experiments of the bureau of fisheries. Do they suggest any

remarks ?

]\[r. Meehan : The reference, by ]\Ir. Titcomlj, to the lake in

Pennsylvania is interesting. The conditions in that lake are so

extraordinary that a little more detail might be interesting.

That lake is in Pike county, Pennsylvania and was formerly

known as Knob pond, now Lake Laura. The lake was stocked

with black bass in 187 X when about 40 fish were placed there.

In 18T3 that lake was literally alive with black bass of a large

size. The lake is a genuine kettle hole lake, that is, a spring

lake, on the side of a moraine. The greater part of its area is

shallow, but there are depths ranging from 40 to 50 feet. It

covers an area of about 400 acres. The bottom is covered with

boulders left there by the ice. In 18T3 the lake was literally

alive with bait fish ; there were yellow perch and roach or shin-

ers and crayfish. Today there is not a living creature in that

lake excepting the black bass, except there may be an odd

sunfish or two, something of that sort. The fish are very

small. To give you an idea how small they really are, four years

ago five gentlemen undertook to fish and they put up a jackpot

on the largest fish that was caught. The five men went out and

caught 250 bass, and a nine inch bass took the jackpot. That

will show more clearly than anything else how small these fish

really are. I doubt if the average length exceeds 6 or 6^ inches.

Bass six years old and four or five inches in length are rather

curious. The lake is simply alive with them. I was there when
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the Bureau of Fisheries men were there last spring, and can

corroborate ever^'thing that has been stated. As to the number

of nests there were far more than 200. The number of eggs on

each nest was ver}^ small and I saw also at that time the three

types, that is, the eggs, the fish that were newly hatched, and

the fish rising all on the same nest.

I also saw three types in another lake on the same property.

Lake Giles. There on one occasion I found eggs and fry, and in

that particular case I saw two females on a nest, but I did not

see the third female. It was believed at that time that the male

had had all three females.

The diiference between Lake Giles and the other lakes is that

all the nests in Lake Giles were in water from 6 to 8 feet deep,

making it extremely difficult to get the fish out. Lake Laura is

the most remarkable instance of over-protection with which I am
acquainted in Pennsylvania or anywhere else. Tlie- tdub is a

very close corporation and allows no puljlic fishing there. The

lake is about seven or nine miles from the club house and over

one of the roughest roads that a human being ever traveled. It

is much easier to walk it than to ride, and the consequence is

that comparatively few people go there, and not more than 6,000

or 8,000 fish are taken out of that lake in a year. The conse-

quence is that the fish have multiplied far beyond the numl^er

that there should be in that lake and that is undoubtedly the

cause of the stunted growth of the fish. The bass, you know,

have an inordinate appetite and they have destroyed every living

thing in that lake.

Mr. Clark: I would like to ask Mr. Titcomb a question in

regard to this chart. Taking the basis of .0127, as the diameter

in the case of whitefish, it shows 33,000 to the quart. Xow on

that same basis Avmild it work out on other fish?

Mr. Titcomb: Yes, if v'ou have the right diameter and get

the proper number to the quart.

Mr. Clark : I do not think it would work out with pike-

perch. As we measure them now, there are 150,030 pike-perch

to the quart, but the numljer would 1je considerably lessened

according to the new plan advocated. The eggs ought to go



American Fisheries Society. 117

about twenty-two to the ineli in your little trough here and it does

not seem to me that it works out quite correctly.

Mr. Titconilj : In the first place, I think Mr. Clark's measure

is too liljeral and in the second place, when he says 22 to the inch

and you are considering millions of eggs by this chart you must

get your diametiT down very fine; the diameters given in our

manual, when you come to figure them for this purpose, are

entirely too inaccurate. The manual says 1-7 or 1-16 of an inch,

etc., and the tal)le ought to be revised. You will find wlien you

get your base right and get an accurate diameter of any particu-

lar species and the actual number of eggs to the quart of that

particular species, from it you can make your curve. I would not

say that this curve is safe for a future basis now, but it will bo

made so. ^Ya are trying to get other counts and diameters as

accurately as we did that, before we make this a conclusive thing;

but the mathematics of it is correct and I think you Avill find it

is going to work out and be useful.

Mr. Clark: That is what I am trying to get at. It is not

conclusive yet. What I based the twenty-two to the inch on, the

way I measured them, is an inch between knife blades.

Mr. Titcoml) : Take the measure accurately by machinery

and you get it a little more closely.

Dr. Bean : This subject is one of very great practical in-

terest, and I trust that the mathematics of the curve by which

the num]:)er of eggs is worked out will be, and I suppose has been,

based upon a large number of counts of individual eggs, because

every one knows that eggs of any species have an individual as

well as a geographic variation. For example, Mr. Clark finds

150,000 pike-perch eggs to the quart; at Constantia they have

130,000. This is perhaps due to the fact that the spawning fish

from Oneida Lake run rather smaller on the average than the

spawning fish from which the United States Bureau obtains its

eggs. But I wish to emphasize the necessity of containing the

counts of eggs so as to eliminate individual and geographic var-

iations; and then the scale, it seems to me, would be a great

boon to our practical workers.
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^Ir. Titconil): There is where the value of this scale come-

in. When we once get the scale estalilished we can take the pike-

perch eggs at Dr. Bean's Lake and find they measure a certain

diameter; take the eggi^ at Xorthville and find they measure an-

other diameter : and we start a field station at Saginaw Bay and

we find still another diameter. Xow we can in a very few

minutes, establish a diameter by taking a number of series of

eo^gs from the various lots and thus determine the number of

eggs to the quart in each instance and the very variation of the

diameter of eggs of the same species is one of the features that

makes this plan of measurement important. If we could say

that pike-perch eggs run so many to the quart all over the

country, we could get that estaljlished by counts from a dozen

hatcheries and that would be the end of it ; and here we go out

to a new field and get the number of eggs to the quart from that

chart in five minutes. You simply measure the number of eggs

to the inch by means of the trough and the chart does the rest.

President : So that the use of this little chart scale is the

essential thing after all.

]\Ir. Titcomb : It is very important.

Prof. Eeighard : I was interested in what was said in regard

to separating the dead eggs from the living; I would like to ask

Mr. Titcomb whether the reason for the floating of the dead eggs

in the salt solution has been made out? Is it due to the develop-

ment of gas in the eggs through decay so that the dead ones

float and the good ones sink ?

Mr. Titcomb : I do not think it has been worked out to that

extent. We assimied that the dead eggs immediately begin to

decay and naturally the specific gravity becomes less than that

of the live eggs.

Prof. Eeighard : It occurs to me, that if that is the reason,

possibly the method might be improved by waiting for that decay-

to proceed a little further. That is to say, if at a certain time

you can separate 75 per cent of the dead eggs by means of a salt

solution, by waiting a little longer time for the decay to take

place, if it did not injure the living eggs, it would enable you to

separate all dead eggs from living eggs.
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Mr. Titcoiul): Wc art' al)k' to do it in some eases iioav.

Prof. I-iei<iliar(l : If yon wait till all the dead e<2:gs have

formed gases enough to float them, you might separate all of

them at one time without having to })iek over the eggs at all,

—

assuming, of course, that the formation of the gases in the dead

eggs would not further injure the living eggs.

]Mr. Titcomh : 1 do not know as I hrought out one point

developed in this exjX'riment. that 1 intended to mention. You

know you have many unfertilized eggs which retain the color of

the live eggs for a long period, especially in cold weather, and

if yon want to pack the eggs when they are harely eyed, for a

40 or oO day shipment, it is difficult to eliminate all those unfer-

tilized eggs. If you put those unfertilized eggs in salt water

and then hack into fresh water, it causes them to turn white

more Cjuickly. That might be preferaltle to jarring the eggs,

as they call it, giving them too much of an agitation to get the

dead eggs out.

Mr. Lydell : I would like to ask ]\Ir. Titcomh if the object

of this chart is to estal)lish l)ases for the measurement of eggs

at different stations. All the eggs I received from the United

States Fish Commission this year, which were measured, overran.

Out of 100 quarts in one instance, I made the eggs measure 10!~!

quarts, and I thought I was very careful in measuring them; but

this chart, as I n]iderstand it, is to establish a basis for each sta-

tion in different localities, inasmuch as the eggs are of different

sizes in different localities, and not to establish a general law

for measurements everywhere.

]\Ir. Titcoml) : Yes sir.

President : Y'our statement as to the variation in measure-

ment of the eggs you received, illustrates what Mr. Titcomh said,

to the effect that no two men will measure the same eggs exactly

alike, nor will the same man get the same results twice.

Mr. Lydell : I doubt whether the same man could measure

100 quarts of wall-eyed pike eggs twice alike.

]Mr. Titcomb : 'My purpose in suggesting the use of the

trough and chart scale is simply to have a standard for each sta-
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tion, and not a general standard. I do not think it is safe to have

a general standard, and the Bureau of Fisheries does not want

any more eggs planted or distributed on paper than are actually

put out: and that is so also of a good many states; I want to

emphasize the fact tliat there are a good many states where they

can make 303 or 4(MI per cent, of fingerling fish out of 100 per

cent, of eggs, and we Ivnow tliat tliey have not had any eggs ex-

cept those that have been sent to them; l)ut this difficulty in

measuring is another matter. We want to find a measure that

will not vary. We have discussed different ways, we have dis-

cussed having a quart measure that tapers to a small diameter

at the top, as the variation is, of course, very largely in the filling

up at the top.

Mr. Xevin : Tlie pike eggs we get at Lake Winneljago i-un

120,000 to the quart, while those we get at Tomahawk Lake run

80,000 to the quart.

Mr. F. R. Bassett : I would like to ask Mr. Titcomb regard-

ing the separation of eggs by salt, if the floating eggs will re-

main floating during an indefinite time, or will they eventually

sink?

Mr. Titcoml) : I cannot answer that accurately. My im-

pression is that they do not; that they sink.

Prof. Reighard : There is one other point in Mr. Titcomb's

paper that interested me, viz : the finding of eggs and two

different stages of fry in a single bass nest. It seems that this

occurred in lakes where bass where very numerous, where there

was overcrowding. Xow, from what I know of the habits of bass

and the other fish of that family, I take it that the male fish

guarding the nest will continue to receive females, as long as

there are females available, within certain time limits. It is

simply a question of the number of females. As a practical

point the condition referred to may perhaps be jDrevented by

avoiding overcrowding. This might be a very serious matter,

because very likely the old fish leaves the nest as soon as the

first of the young are ready to leave and leaves the younger part

of the brood to perish in the nest.
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President : I would like to ask whether these old bass leav-

ing the females indicates any hnman proclivities. (Laughter.)

]Mr. Clark : "We had an occurrence of that kind in a pond at

Xorthville this year. The fry were nearly ready to rise when
another female came and spawned on the same nest. Of course,

it was necessary, in order to catch the fry that were rising, to

put a screen over the nest, and the second lot of eggs died.

Mr. Titcomb: I want to ask Prof. Eeighard if he thinks

that the same male performed family duties for all three litters

on one nest.

Prof. Eeighard : I think that is very likely. I have known
it to have taken place with the sunfish, and ]\Ir. Lydell can tell

you of one case where the same thing occurred with a bass.

Mr. Lydell : I have had several cases where the same male

has taken care of two broods, and one where he has taken care

of three broods, but not all at the same time. The fry after they

arose were screened and taken away from him, then another

female came on at once and we had a third lot of fry the same

season. He was marked, everybody knew him and he would

feed out of your hand. He had the whole pond to himself, and

had an outlet to a big pond, and he actually reared three schools

of fry in one season. The second was not as large as the first

and the third was still smaller but in each instance we took the

fry away from him. That applies to all males at Mill Creek.

They receive the females as fast as they come. (Laughter.)

Mr. Titcomb : Last night Prof. Eeighard spoke of the sun-

fish, when the second female appeared, cleaning off the nest

which had the eggs on it. In the case of bass it is apparent

that the male does not so readily oust the first family of young

when he performs his duties with the second female. They

clean off but once, I think.

Prof. Eeighard: I do not know whether they ever clean the

second time.

Mr. Bean : I wonder whether ^Ir. Titcomb or Mr. Meehan
can give us any explanation of the unusual production of small

mouth bass in these Pennsylvania lakes.
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Mr. Met'lian : It is only one lake.

Dr. Bean : Usually it is believed tliere is a good deal of

canniljalisni among these bass. Why don't the biggest bass eat

the smaller ones, and thus reduee the number, as oeeurs in other

places? If they have nothing else to feed upon, wliy do not they

feed on one another ?

^fr. Titcond): They do f'.cd on other food to some extent.

There are shrimp there and other varieties of food under the

rocks; there is quite a lot of insect life under small flat stones,

but the race has become a stunted one. ai)])arentlv for the lack

of food.

I have knowledge of a lake in \^ermont, formerly inhabited

by several species of common fishes : the bullheads are one of

them, and the yellow perch another. It was stocked with snuill-

niouth l)ass which clean.ed out every other kind of fish in thi>

pond, and then became a stunted race, the maximum weight of

the fish being about % of a pound. Very likely it was so in Lake

Laura. We used the fish in the Vermont lake to stock larger

lakes for several years.



EXPERIMENTS IN FASTING OF FRY.

]{Y I'llAHLKS (i. ATKIX?^ OF f:AST OliLAXl). :\rE.

It is my purpose in tliis paper to give furtlier account of the

experiments in the initial feeding of fry of wlricli I told the

Society last year.

The purpose of tliose experiments was to test the correctness

of the opinion, generally held among fish culturists, that it is

necessary to be very promjit :n satisfying the first demands for

food on the ]:art of the fry of all kinds of salmon and trout, tlie

penalty of neglect being the death or irreparable injury of the

neglected fry, some writers on the subject having gone so far as

to lay down the rule that there is no safety in the matter short

of actual anticipation of such demands l)y offt'ring food to frv a

good deal liefore the absorption of the sack.

I was able to say at the time of the last meeting that, so far

as could bt' seen up to the month of Julv, fry that had called for

food in May or early in June and had been compelled to wait

for five days had not api)eared to suffer in consequence,—at

least such treatment had not increased the death rate ; that fast-

ing for nine or ten days had not in all cases been followed by

heavier losses : that in the case of the fry of silver salmon, of

which four lots had fasted respectively for five, ten, fourteen

and nineteen days, those that fasted the longest suffered the light-

est mortality: and that the majority in the four lots of silver

salmon taken together, from the l)eginning of the fasting down
to fifteen days after its close with each lot. averaged little more

than half as heavy as that of the kindred fry that were promptly

and constantly fed.

In the discussion that followed the reading of that paper it

was suggested l)y Mr. Talbot that though these fishes survived

the ordeal of the fast they might have been so stunted by it that

they would never reach the size that they would otherwise at-

tain ; and I was compelled to acknowledge that there was good

ground for fearing that such would be the effect. I have now
evidence in this matter which I am glad to lay before you.
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All of the survivors of the starvation treatment in 1905 were

kept through the season until October, each lot by itself, and fed

and otherwise treated as nearly as possible in a uniform man-

ner, except as to space, an exception that I shall refer to again.

These experiments were tried in wooden troughs, all 12% inches

wide, and with a water depth of 4 or 5 inches^

First let us look at the experience with Atlantic salmon.

There were two series of experiments with this species, each se-

ries embracing four lots. The lots of the first series numbered

at the start each 1,000 advanced fry, and each lot was main-

tained in a trough ten feet long. The lots of the second series

numbered 500 each, of the same age and origin, and they were

kept in troughs five feet long. In each series the fasts were for

5, 10, 15 and 20 days respectively. It was found, as stated in

the former paper, that for a period beginning with the com-

mencement of the fast and extending to 15 days after its close

in each case, Atlantic salmon that had fasted for 5 days suf-

fered a lighter mortality than those of the same origin that were

fed promptly ; that those fasting 10 days suffered a lighter mor-

tality in one case and a heavier in the other ; but that the fasts

of 15 and 20 days were followed by a greatly increased mortality

in both series. This indicated that 10 days was perhaps longer

than such fry could be safely compelled to fast under the given

circumstances.

For the purpose of comparing the death statistics of these

fishes through the rest of the season I have arranged a statement

in which the number of fish left at the beginning of each month

is made the basis of the percentage for that month. On this basis

it is found that the losses in both series of Atlantic salmon were

much heavier in the cases of the most 'extended fasts ; for August

the losses were exceedingly light,—^but a trifle heaviest among

those that had fasted 15 and 2D da3's; for September the differ-

ence, though ahnost extinguished, still holds against the 20-day

fasters of the second series, while in the first series the heaviest

losses followed the 10-day fasts, next coming the 20-day and 5-

day fasts successively, and the loss following the 15-day fast be-

ing the lightest of all. These September losses were, however,

exceedingly small, the heaviest being less than one per cent.

On the 17th of October, all these Atlantic salmon were
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weighed, and it was foinid that the heaviest fish were those tliat

had the sliortest fasts, they were averaging 35 and 37 grains re-

spectively; but the smallest fish were not much smaller, 28 grains

for the 15-day fast of the first series and 29 grains for the 20-day

fasts of both series. JN'ow comparing these with a control lot

consisting of 2,986 fish that had been fed promptly and continu-

ously, we find that the latter had not attained any greater size

than the smallest of the first series of fasters and only a single

grain larger than the smallest of the second series, and that out

of the 8 lots of fasters there were 5 lots that actually outstripped

in growth the full-fed fish.

Turning now to the brook trout, we find that in August and

September the losses were very much heavier tlian with the At-

lantic salmon, but the distribution of the losses was such as to

forbid any decided conclusions favorable or unfavorable to the

fasts. October 16th they were all weighed, with the very inter-

esting result that the larger fish were among those that had fast-

ed the longest, the average being, from the short fasts upward, 99

grains, 102 grains, 109 gTains and 127 grains, successively, and

the last named, which had fasted 19 days, had attained an aver-

age weight 14 grains (over 10 per cent.) greater than that of a

lot of 3,595 trout that had not fasted at all.

The lake trout suffered so lightly during the late summer and

autumn as to hardly afford any data except of a negative char-

acter (indicating that the fasting had done no harm) and in

October the weighing showed that the two lots of greatest mean

weight were those that had fasted the longest.

The mortality among the silver salmon was too light between

June and October to afford data for comparisons, and the Octo-

ber weighing afforded data for only the negative conclusions that,

Avhen compared with each other, the long fasts had been little if

any more detrimental than the brief ones; but when compared

with a control lot of 2,441 salmon of the same species and age,

it is found that these early and full-fed fish were decidely heavier

than any of the fasters.

I must call your attention to certain points in which we arc

liable to err in our interpretation of the results above stated.

Let us, in illustration, take up again the observations made on

the Ijrook trout. It was observed that the survivors of the l)rook
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trout that fasted 19 days had attained, on October 16, a mean

weight of Irt grains (or 10 per cent.) heavier than the fish oi

the same species and same original lot that had been fed promptly

and abundantly, and that each move in the lengthening of the

fast had l)een followed l)y an increase in size. Xow without con-

sideration of any other circumstances than those I have named,

the conclusion is at once suggested that the fasting was the

cause of the increased growth. But let us beware of jumping

at conclusions. Let us see what other circumstances there were

which may have had a bearing on the case. The different lots of

trout in the experiment came originally from the same lot of eggs,

so it is not likely that there could have been any congenital dif-

ference in capacity for growth. They were reared in water of

the same origin and the same character in temperature and other

respects. They received after the fast the same food, administer-

ed in the same way and, it was supposed, in the same quantitv.

But in one respect there was an important difference in the con-

ditions to which the different lots were subjected: it was the

matter of space. The lots of fasting trout were kept in troughs

uniformly 5 feet long, while the main lots, the control lot among

them, were in troughs 10 feet long. The survivors of the 19-day

fasters, only 175 in number at the beginning of October, had

about 5 square feet of space or 1 square foot for 35 fish. The

other fasters had much less space, there being more fish to the

square foot, and the control lot had, during the last part of the

season, only one square foot of space for 107 fish, and earlier

were still more crowded. Here, then, is an important advantage

enjoyed by the subjects of the 19-day fast: they had three or

four times as much room as the normally treated fish with which

thev were compared, and far more room than any of the trout

that fasted for shorter periods ; and this may account for their

extraordinary gain in size.

There is one other point worth considering in this connection.

It Avould seem almost inevitable that in the severe ordeal of th.:-

fasting experiments the fish that would soonest succumb would

be the weaklings, and those that would survive the severest tests

would be those of greatest innate powers of endurance and re-

cuperation. This may have been another factor of importance

in bring-inff about the remarkable results laid Ijefore vou. And,
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though it. is going a little outside of the ])urpose of this paper,

I venture to suggest that until investigation shall determine tho

matter, it be regarded as an open question, whether the starva-

tion process may not he advantageously a])])l:ed in a i)ractical

Avay to tlie weeding out of weak iisli from our broods.

To sum u}) eonelusions, I think the data here laid before you

warrant us in concluding tliat fasting, carried to the extent of

incipient starvation, tliough 't may greatly retard the groAvth of

fry and fingerlings in tlvJr earJv stages and produce actual em-

aciation, does not permanently stunt them but leaves with them

the capacity of attaining normal size by rapid strides wlic]! placed

under favoral)le conditions.

FASTING EXPERIMENTS J905.

Lot No.
I

No. at
Start

1832 Ai
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FASTING EXPERIMENTS-Contimied,

LOSSES AND PERCENTAGE BASED ON NUMBER OP
FISH AT FIRST OF EACH MONTH.

Lot No.



American Fisheries Society. 129



130 Thlrtif-fiftli Annual Mcctiug

DISCUSSIOX.

'\\r. Atkins: (Before readino- paper.) When I began these

experiments in 1905 I did not expect the resnlts which I have

found, and I hope you will bear in mind that I tried to be im-

partial and have evervthino- accurately done, and have tried to be

fair, tried not to warp the evidence in any way. I read a paper

last year on the suliject and now I have something to add.

During the reading of the i)a])er i\Ir. Atkins made the follow-

ing comments.

(Showing diagram of size of Atlantic salmon.)

Tt made no ditference in the size of fish in October whether

they fasted five or twenty days. So that the early and continu-

ous feeding had a])parently done the fish no good. I would not

say that it had not done it any good but so far as the weight in

October showed it had not done any good.

(Showing diagrams of Atlantic salmon of varioiis sizes re-

sulting from various periods of fasting.)

The control lot of silver salmon was consideral)ly larger than

any of the diagrams show.
^

(Exhibiting diagrams of lake trout.)

These lake trout were fed for six days before the fasting be-

gan and then th?y were made to fast five days, nine days, four-

teen days and nineteen days, and the result was that in October

the survivors did not differ a great deal in weight. This is aver-

ago size, and the heaviest was in the case of those that had fasted

fourteen days.

(Showing diagram of brook trout.)

Xow, here are brook trout in the same way. showing five days,

fourteen days and nineteen days fasting.

Dr. Bean: I would like to ask whether or not the starved

fish wli'oh were sulimittcd to a test of nineteen days, took food

readily after the starvation ])eriod. v.-hen it was offered to them.

iVIr. Atkins : Yes, in every case, just as soon as the fish were

offered food they appeared to be entirely ready to take it, and in

a few days, in every case, they ajjpeared to be picking up.

Dr. Bean: Then these experiments would lead the way to

very important ])ractical results, namely, the weeding out of
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starvelings 'or weak iisli. ami ilir ailvantage acc-ruing in long dis-

tance transportation of t'rv.

Mr. Atkins: Yes, sir.

Mr. Clark : I agree with the doctor that it is very important,

and I would like to ask Mr. Atkins ahout those lots of lake trout

that were fed six days after they were taken from the tray.

Mr. Atkins : They were fed when they appeared to Ije readv.

We were trying them from day to day and as soon as we founr!

any fish that would take the food, then these fish were fed.

Mr. Clark : In other words, they were of such size that if

you were going to distribute fry without feeding, they were ready

to be distril)uted ?

i\Ir. Atkins : Yes, sir.

Mr. Clark: That is the ])oint. I have always advocated that

fry should be distributed a few days before the sac was entirely

gone. That is the point that I wanted to make. We need not be

in a hurry about i)Utting our fry out, and these I understand,

were fed six days and then went tlirough the period of starvation.

IMr. Atkins : Y^es, sir.

Mr. Clark: In other words, the probabilities are that in the

ease of these fish thai: had been fasting nineteen days, and in-

cluding six days of feeding, aliout twenty-five days would have

elapsed after the al)sorption of the sac. Do you think that these

fish would l)e in as good condition to plant as fry. as they would

if they had been taken without any feeding? That is the point

I want to get at.

i\lr. Atkins: 1 hai'dly know how to answer that. Y^ou mean

whether these fish after feeding and fasting would be in as good

condition to transport and plant as though they had been taken

in the very beginning?

i\[r. Clark: Yes, sir. Your experiments showed that they

were ready to take the food, did so, and grew rapidly.

i\Ir. Atkins : For instance, the experiments show, they are in
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favor of the view, that they wonki stand transportation just as

well tlien as before.

;Mr. Clark : That is quite a point, I think for those who are

distributing fr}'. There has always been such a hurry to get the

fry out early, in order that they may find plenty of food either as

soon as, or before the sac is entirely absorbed.

Mr. Titcomb : Is not there another point there ? I want to

ask two or three questions in connection with it. But the first

important point is the fact that this fish will stand nineteen

days fasting. We will say that you distribute them just as they

are ready to take food : a great man}' people argue that they are

very weak and get very little food. We will acknowledge that

some of them fast after they are planted, more or less, after the

first 19 days. But this brings out the conclusion that that fast-

ing is not going to injure them, as it is a point in favor of fry

planting.

I want to ask Mr. Atkins if he sees any advantage in feed-

ing 6 days just before the sac is absorbed, before fasting, or would

the other method be best, of having them begin the fast im-

mediately ?

Mr. Atkins : I see no advantage in this, but I had heard it

said that it was better to avoid any feeding and then interrupt-

ing it.

ilr. Clark : That is right.

]\Ir. Atkins : So I thought I would try that series of lake

trout in that way, feeding them a few days first and then making

them fast, and they came out in very good shape—in such very

good shape that in several thousand there were only two losses

in August and two in September.

Mr. Titcomb : Another question : Between the control ex-

periment and the other did you consider the volume of water sup-

plied to each trough as a factor ?

Mr. Atkins : Well, not carefully, no sir.

Mr. Titcomb : You gave, of course, a much larger flow to the

control trough which had the larger number of fish in it, than

to the others?
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Mr. Atkins : I suppose that we did, but that matter was only

looked at and no measurements Avere made that I can now recall.

You do not know the volume of water that flowed to each

trough ?

Mr. Atkins : I cannot state it now.

Q. Don't you think that that is an im])ortant feature to con-

sider in a control experiment?

Mr. Atkins : Yes, I do.

Mr. Titcomb : I think these experiments are grand, and are

bringing out some very valuable information. Some of you may

not have read ^Mr. Atkin's paper of last year in which he Ijrought

out the point that it was not necessary to begin the feeding of the

fry immediately after the sac was absorbed or before. Mr. At-

kin's experiments demonstrate conclusively to me tliat there is no

necessity of giving those fish any food until several days after

they naturally would take it. I should conclude from the experi-

ments that instead of giving food to sac fry in the later stages,

as many do, it is a waste of food and not only a waste of food but

it is apt to foul the water. You eliminate all that, and the con-

clusion is reached that it is as well not to feed the fish for sever-

al days after they are able to take food.

Mr. Atkins : These experiments indicate that there is no

advantage in feeding while in the sac stage, and it would be

simply a waste of food and a pollution of the water, and we have

another series of experiments in the same line going on this

summer and so far as we have gotten with them they are telling

the same story as last year's experiments, and the last year's ex-

periments told the same story as some I tried once or twice be-

fore, only less carefully; so I feel safe in saying that there is

no particular hurry in feeding the fry; if they have to fast

several days after they first wish for food, it will not be likely

to do them any harm.

]\Ir. Titcomb : How many days would you suggest, in a

general wa}', should elapse after the sac is absorbed before

you begin to feed—from what experiments you have made ?
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^Ir. Atkins : Well uow. really. 1 have not gone ^o far as to

consider that. In fact I have not yet introduced into actual

practice any ri;le which would delay the feeding at all, but T

have allowed the fish to l)e fed as soon as they wanted food, ex-

cept the experimental lots. 1 think I ought to study that a lit-

tle further and see if there would not be a positive advantage in

withholding food for several days.

Dr. Birge: Would it not be possible to put screens into the

troughs so that the control fish and the fish you are experiment-

ing on. should have each the same amount of water surface?

^Ir. Atkins: Wouldn't they have in the same trough

?

Dr. Birge : Yes, and as the fish died could you not put in a

wire screen, for instance, to cut these fish off from ])art of the

trough, as they get fewer in number, so that you will have Just

so many fish to the square foot ?

Mr. Atkins : A'es, I think that would be worth while, so that

as the fish died off the space could l)e lessened ; and then I would

hardly expect the same resiilts, liecause I think the great growth

shown by these fish that fasted so long, was very likely owing in

the main to having so much extra room.

Dr. Bitge : That is true of invertebrates, that they will grow

much more rapidly with more space.

i\Ir. Titcomb : I would suggest that in further experiments

you consider the volume of water and make the control experi-

ments exactly alike. Have the dimensions of the trough for each

experiment the same, and the volume of water the same; and

as you increase the volume with the growth, if you do, keep a

record of that. And this suggests what Dr. Birge has said : One

thing you want to bring out in connection with this experiment

is, what is the actual number of trout of a certain age or size, or

other fish, like the salmon, which can be carried in a foot of

water to best advantage. That is a point which we ought to be

able to publish in our fish cultural books as well as the other.

That would come in with your experiments very nicely, I should

think.

i\rr. Atkins: Yes.
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^Ir. Clark: T wisli tliat this disciii-sion might contiiuic tlie

i-cniaindcr of tlu' day. I tliink hvre is one of the most imiiortant

])a]H'rs and suKjeets for the fienefit of tish culliii^' that fias htvn

hi'ouiiht out. I am vcrv ghid that ^Ir. Atkins did not make the.^e

experiments and bring- this matter (o notice twenty-five years or

more ago, when they called me the father of the fingerling. He

is certainly knocking my theory all to jiieccs. tliat it is so much

better to plant fingerling fish. ! have always advocated that tlie

reason for planting fingerlings instead of fry, was because they

were stronger and better ahh» to take care of themselves. How-

ever, from the experiments made by ^Ir. Atkins, even starved

fish are ready to take food, and 1 certainly think that this very

important matter should he further investigated, and I trust

that Mr. Atkins will continue along the same lint's he has >^o

successfully started.

Dr. Bean : I do not see any other paper on this programme

in which the question of feeding fry is likely to come np. There-

fore I hope you will allow me to make a few remarks about an

experiment with l)rown trout this year. There is always a time

in the life of a trout when it will refuse to take food. In fact

the mortality among trout is largely due to the refusal of the

fish to take the food offered to it, particularly where li\-er and al-

lied foods are employed. There were cases of this kind this year

in i\Iay and June at several stations in Xew York state, and the

men in charge, old fish culturists. nu'U of experience, tried in

every way possible to induee the brown trout to feed, but without

success, until they had arrived almost at the point of death from

starvation. Liver was used and whatever other dead aidnud food

of that sort was availabk', but without success. Then the fish

doctor was called in. and naturally, as the species was brown

trout, he suggested crustacean or molluscan food. Well, as the

crustacean food at these stations was the more readily obtainable,

the superintendent was asked to try a variety of shrimp, which

was very iilentiful, just to take the shrimp, crush them in a sieve,

and make an emulsion corresponding with the liver emulsion.

This was tried at two stations, and in less than 15 minutes all of

the Ijrown trout which had refused to take food were feeding

merrily, and the situation was saved. I suppose this has been
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done by other fish cultiirists, but I was anxious to relate it here,

hoping it might help some other practical men to save their fish.

Mr. Meehan : Occasionall}' we have found where fry refuse

to take food, that the addition of a little salt would sometimes

have the effect of starting them to feed, that is, a mixture of a

little salt with liver, not very much, just a little—we found that

particularly in the case of some Atlantic salmon that would not

feed until we put a little salt in their food, and then they took it

with readiness. Whether that would work out all through or not

I could not say, but in our hatcheries it did very well with the

Atlantic salmon and in one or two cases Avith brook trout. We
very seldom had much trouble with regard to the question of

feeding, but occasionally they would not take food, and when

they did refuse we found that the salt would help.

Dr. Bean: We tried that method also but without success.

We tried another article of food which has been used by a good

many members present, salted haddock roe, but that did not

tempt them. Xothing but the food which the}^ wanted, which

happened to be shrimp, filled the bill.

Mr. Titcomb : The question of salt in the food has come up,

which leads me to express the desire that th« fish culturists who

handle trout will make control experiments, feeding fresh liver

and meat which has a trifle of salt in it. Some fish culturists

who raise large quantities of Atlantic salmon, brook trout and

land-locked salmon, use no salt. I think there is a good oppor-

tunity for control experiments there. This is merely a sugges-

tion.

If this subject is exhausted I want to ask Dr. Bean to tell us

something more about this brown trout work. We have given up

the propagation of the brown trout. We consider that fish ob-

jectionable because it is not as good as the brook trout and when

placed in the same stream with the brook trout we understand

it is so cannibalistic that it eats the brook trout. It is a stronger

and larger fish, and should not be planted in any brook trout

waters, from our point of view.

Dr. Bean : I do not know just the particular point Mr. Tit-

comb wants to know about the brown trout work in N'ew York

State.
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Mr. Titeonil): The extent of it.

T^r. l^)c;in: 'I'lic extt'iit is iiiueh less than it was a few years

ago. and the policy of tlic commissioner is in line with Mr.

Titeomlj's snggcstion., tliat tlie hrown trout should ]iever he

phmted in any waters that have hrook trout. Beavei- Kill lvi\('r

illustrates the had eft'eets of this method. A friend of mine,

a very ex])ert angler, told me he got ten hrown trout to one hrook

trout in tlu' Beaver Kill ; the cause of that is unquestionahly (at

lea^st in the minds of the anglers, and it seems reasonahle) that

the hrown ti'out destroy the hrook ti'out. If they do not, they at

any rate destroy the food of the hrook trout, which amounts to

the same thing. So that the work of Xew York now is very much
reduced in \()lume. and there is a continual desire on the ])art of

the commissioner to refuse applications and in fact he does pos-

tively refuse applications for Ijrown trout to l)e planted in hrook

trout watei's. They ai'c suitahle for some waters, undouhtedly,

waters which contain no other trout, and ha\(' done very well

there. But this year there is a very grave difficulty with the

hrown trout, which is no douht familiar to most of you, and that

is the ulcer disease which has hroken out in some places, particu-

larly in streams which are polluted with drainage from manure

heaps ; and it is so fatal that there is a very strong inclination

to discontinue ahsoluhdy the use of such streams in the future

for all race and pond work at stations, helieving that unless the

head v> .iters can he controlled, so that the cause can he ahsolutely

removt'd and the waters l)e disinfected hy quicklime or in some

other way, it is useless to attempt to remove that hacillus which

causes the ulcer disease and destroys the hrown trout.

i\Ir. Titcond): Does it infect the other species?

Dr. Bean: Xone except the hrook trout. The rainhow trout

is immune thus far, hut it is very fatal to the hrown trout.

i\Ir. Whish : Once again the lay hrother finds a chance to get

hack at the sc'entist. We have had in this society several con-

fessions during past years which have evidently heen good for

the soul, and 1 have just chuckled o\cr them.

It all comes, in my judgment, from trying to get something

foreign in place of something which is native horn, helieving
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that because a thing comes from Europe it is just a little better

than anything that gTows in America. I was not brought up m
any such Ijelief and I do not believe it now.

We had in bird life the English sparrow. I remember when

I was a student in the high school, a prize was given to the scholar

who would write the best essa}' on the beauties of the English

sparrow which was then being introduced. I have been some-

what of a fisherman ever since I was a little farmer boy with

ragged trousers and could get a pin and a piece of string; and I

remember when eminent scientific gentlemen threw up their

hands and cheered at the discovery of the great carp. I have

sat in societies and heard gentlemen of eminence confess—I may
say also, confess very carefully—that the introduction of the carp

was a fish-cultural tragedy, and I am hearing the successors of

these scientific gentlemen confessing very cautiously that the

introduction of the noble brown trout is the same thing.

Xow this is to me a matter of great glee. (Laughter.) I am
a lay brother and I do not know any more science than I have

read and I do not know much more science in the fish-cultural

line than what I have been taught. But I was told a year or so

ago, very cautiously, by a gentlemen of the United States Bureau,

that they guessed they would not cultivate any more brown trout.

Xow, why don't these scientific men know tliese things before

it is too late ?

Our birds have suffered from the introduction of the beauti-

ful sparrow.

President: You don't want a man to know it all at once,

do you ?

^Ir. Whish : It would have been for the best interests of the

people at large if some of these things had been known before-

hand. That is only my judgment. I hope these things are en-

tertaining to the scientific men.

But here is your carp question : Would it not have been

better if they had found out where these fish were suited to go

before they put them into the waters of the country ? And would

not the same thing have been better with relation to the brown

trout ?

Of what worth is your scientific man if he cannot give proper
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advice when great questions of this kind arise ? For it is a great

question to introduce into the waters of a state, or of a nation, a

fish about whose habits you know nothing except as they occur

on the other side of the ocean; and however, they may have been

on tlie other side they certainly are ditferent when they get here

;

and I think (as a hiy lirother having particular glee in getting

back at the scientist again) that in the future, if somebody offers

a species of fish that is great and good in another country, it

would be the part of wisdom—to try it out in a secluded spot

well fenced in, before giving it to the nation at large to the de-

struction of the better fishes. (Applause.)

Mr. Meehan: I fully agTee with Mr. Whish in regard to

keeping our indigenous fishes, but I cannot agree with him in

laying the blame on the scientific man. From the experience I

have had I rather think he has the wrong pig by the tail. My
experience has been (and it has covered a great many years in

fish-cultural work) that the real offender is the lay brother and

not the scientific man.

Going back for a number of years to the carp, which is per-

haps the beginning, the real responsibility for introducing that

fish rests not so much with the man who introduced it and spoke

of it in the first place, as with the people themselves. They heard

about it, wanted it and demanded it, and they forced it in many
cases against the advice of scientific men. The same thing to my
certain knowledge is true in Pennsylvania, at any rate so far as

the brown trout is concerned. The anglers demanded it; they

said: "Here is a fine fish; we have heard a great deal about this

fish, the Isaac Walton fish and the brown trout, and we want it in

our streams;" and when the commissioners or those who were

responsible refused to give it to them, they went to the members

of the legislature, and the members of the legislature went to the

commissioner and said: "jSTo brown trout, no appropriation."

(Laughter.) That is responsible for the introduction of the

brown troiit and the introduction of the carp in many places, at

any rate, and it is the same thing today in regard to other fishes.

I have people, "lay brothers," who have come to me and want

lake trout and black spotted trout and black bass and calico bass

and rock bass and every other kind of fish, planted in a single
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Ijodv of water that is only l)ig enough to liold one or two species

of fish. I do not think I can lay that on the scientific hrother.

Yon have more troidjle with the layman tlian with the scientific

man, and that is particularly th.e trouhle in regard to the plant-

ing of fish.

Going l)aek to i\Ir. Atkins" work some years ago, some people

hegan to agitate (and they were not the scientific people) the

planting of trout, for instance, in the fall of the year instead of

the spring of the year : "hecause," they said, ''the fish have been

taken care of in the hatcheries all the summer and they are fine,

large size, and can take care of themselves a great deal better

when planted in the fall of the year." 'J'hat bit of poison got al!

through Pennsylvania, and is not yet out of the system ; although

our experience has shown that the planting of advanced fry pro-

duces best results ; but men will say today that in streams where

there is better fishing than there has been for twenty years, it

Avould he better to have "2 50 trout in the fall of the year than

1,500 in the spring,—that is "the lay l)rother,"* not the scientific

man.

iMr. Titcoml) : I believe the subject of fry versus fingerlings

is taboo in this society, but I want to agree with the last speaker

on the demands of the angler. It is astonishing to see the num-

ber of kinds of fish that the man thinks he can get into a small

pond. My question to Dr. Bean was put because a great many

people today want the brown trout ; the majority of them hav2

never seen brown trout and only know it is different from what

they have, and they do not want it necessarily because it comes

from Europe but they want it just Ijecause it is different: the

Xew England people call for rainbow trout, although we have

not succeeded in introducing them, after putting millions of

them there,—but they want something different. In Penn-

sylvania the people- are learning gradually that the rainbow trout

is not very valuable and they are coming back to the native trout.

It is the same thing all over the country. They get in one or two

kinds and want half a dozen.

Mr. Whish: I only wish to say that it has always seemed

to me that the scientific man ought to be a sentinel on the outer

Avorks to give warning of the approach of the enemy; and he
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onc'lil to know tlu' rnciiiy wlu/n hv st'cs liiiii so tliat lie can give

til is warning. Xow in Xew Yoi'k state as Dr. Bean can very

well advise yon, we have this same trouble ahont the demand for

fish for waters for which tlu'v are not suited, but Dr. Bean can

also tell you that we do not give these fish any longer.

There was a time when, acting on the conduct, I might say.

(not the advice, because I do not think it was asked) of the

I'nited States Bnrean of Fisheries, car]) and brown trout were

ladled out very handsomely ; but that time is ])ast.

i\[r. Titcomb : I want to answer that. (Langhter.)

'^riie l)rown trout has not done very much damage in this

country. We have made the experiment and have discontinued

its propagation, except at one station where we are conducting

some control experiments on just one wild stream in South

Dakota.

So far as the carp is concerned it was first distributed !)y ])ri

vate enterprise, and later l)y the Ignited States Fish Commission.

While we acknowledge that it was not economical to give those

fish to everybody who wanted them for waters in the north, the

clear waters of Xew York and New England for instance, yot

today if it were not for false notions prevailing regarding carp,

we would be propagating and distributing them in large numljers.

The people in the west where they have tanks and mud pond.-2

and small reservoirs, which catch the surface water, beg for carp,

and we know the carp will do bcttci- in some of those waters than

any other species. A recent article written by Leon J. Cole on

the carp of the Great Lakes, is well wortli your reading, to show

what car]) is tlu-re, and its value: and if you look at statistics

you will see that the carp is a very im])ortant fish, in the com-

mercial fisheries of this country, especially in Illinois.

iMr. Clark: iHas anybody yet. scientist or lay brothei-. ever

given proof that the car]) caused any liai-iu 'f Show it to mc if you

can.

President : Liasmuch as that brings up a discussion that we

have been engaged in for fifteen years, I will rule out the ans-

wer. ( Laughtei'.

)

Dr. Beau: Do mortuis nil nisi lionum I The carp is dead.
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long live the carp I The meml)er from Albany answered his own

question. He lays the blame for such things upon the scientist,

but he forgets, perhaps, that the present administration of the

Xew York Fish Commission is only aliout three years old, and he

is whipping some very much older scientists over the shoulders

of the aide men who represent Xew York at present. You might

just as well attempt to blame us Christians for not preventing

the crucifixion ; l)ut we were not born soon enough.

President : Jt is like a great many cases of death in a great

many parts of the country, the doctor was called in too late. We
have got them today and they will do work no other fish can.

Mr. Lydell: We have got car]) and whitefish and black bass

in one pound in the ^lill Creek station and they are all doing

very well.

Mr. P. G. Zalsman of Paris. ^Mich. : Of course in respect to

putting them in small streams: I deliver rainbow trout some-

times to a farmer and the fisherman says : "Where are those fish

going?" "T don't know." "If I knew who was going to put

them in such and such a stream I would kill him before he got

there. We do not want the rainbow trout in these streams."

^Ir. ]\Ieehan : There are certain places where they call the

brown trout. California rainbow trout. I discovered that recent-

ly. People did not want the California trout in a certain county,

and when I went there a few days ago a man showed me a fish

which he called a "Californian" but it was a brown trout.

President: There is some prejudice against the rainbow

trout in Michigan but I think it is uncalled for. It is a differ-

ent fish, of course, from the brook trout Imt at the same time, as

far as we can observe, it does no harm in the same stream as

brook trout. Whether it will do any good or not is another

question.

^Ir. Meehan : We have found no trouble with rainbow trout

as far as destroying other trout is concerned. But apparently

they do not jiropagate very well in the stream.

Mr. Xevin : Eainbow trout do not do very well in small

streams, but do well in the larger rivers.



GASES DISSOLVED IN THE WATERS OF WISCONSIN
LAKES.

BY DR. E. A. BIKGE, OF THE AVISCONSIN FISH COMMISSION.

^Mr. President:

When I was listening to the remarks regarding scientists a

few minutes ago I felt that the scientist in this meeting was some-

what in the condition of the carp. The sportsmen charge that

fish with all sorts of crimes and casualties but when they bring

him into court they cannot find him guilty of any of them. So

the practical man tries to make the scientist responsible for all

kinds of troubles. l)ut when the charge is investigated it comes

to nothing. If the scientists had not received so vigorous a de-

fense it would be necessary perhaps for me to apologize for pre-

senting a scientific paper to this meeting, but, under the circum-

stances, I will give you the paper without apology.

Some dozen years ago, or more, I began to study the life of

the lower animals found in the open waters of the lakes of "Wis-

consin. I carried out one rather large jolj of that sort and found

as I advanced in it that the conditions of life in lakes were not

well known. So I then started to take up the study of the physi-

cal conditions of life in our lakes. Circumstances that I need not

go into greatly increased my duties at the University of A¥iseon-

sin and for a considerable number of years made it impossiljle

for me to continue those investigations. Only recently have I

been able to take them up again, after long interruption, and to

carry them on, although much more slowly than I could wish.

The subject that I am going to talk aljout today is tlie dis-

tribution of the oxygen gas in the waters of our lakes, and some

thing of the eifect of that distribution on the lake as a place for

animal life.

I must begin witli a few Avords in regard to the temperature

conditions of lakes. l)ecause upon them the distril)ution of gas

is founded.

I^et Fig. 1 represent a section of a lake, and imagine the basin

filled with water of uniform temperature, such a condition as

143
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we should find in our lakes in Octol)t'r. Xovember. or December,

according to the de})th and area of the lake. Xow. if the wind

Fig. 1

—

Circulation caused by wind in lake of uniform temperiffure.

blows from one direction, for any considerable length of time,

it will start a current of water moving in the direction of the

wind towards the leeward side of the lake; when the water driven

by the wind reaches this side of the lake it lias to return : a com-

paratively small ])ortion passes around tlie lake; more of it turn;

down on the shore, comes back at various depths along the bot-

tom, or wherever it may find an opportunity. As a general re-

sult, if the lake has a uniform temperature from top to bottom,

the mass of water, even though it may be 153 or 300 feet in depth,

is set into rotation by the wind with comparative ease, so that

the bottom water is brought to the to}) and vice versa, and a very

thorough mixture of the water is made to all depths of the lake.

Under these circumstances all the water of the lake is brought

into contact with the air and becomes saturated with oxygen.

In the spring after the ice leaves the lakes, the conditions

are substantially the same for a little wdiile; the temperature is

practically uniform, the water is set into rotation, kept in cir-

culation and aerated by the action of the wind. But as the water

warms, the conditions become different; and the warmer water

Fig. 2

—

Circulation in lake during summer -Warm layer. B,—Cool water.

of the surface Ijecoming lighter than the cooler water of the bot-

tom, tends to float upon it. As the days grow longer, the in-

fluence of the sun l)ecomes greater and as the nights become

warmer, the cooling at night becomes less, with the result that

the surface water gets very considerably heated. Undei" those

circumstances when the wind blows the water across the lake, it
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does not liave energy enmigli to I'orct' the warmer, lighter water

down to the bottom of the hike : so that, as the water gets to the

leeward side, it is pressed down to a eertain distance, hut to a

certain distance only, a distance de])ending on the tem])erature

of the u])per water, the force of tlie wind, the area of the lake,

and other conditions that 1 need not specify.

The net result of this contest between the wind, seeking to

mix the water and tlie sun, which tends to keep the lighter water

on the top, is tliat during the warmer season the circulation of

the water is confiiu'd to a small portion of the lake, a portion

which diifers in thickness in ditferent lakes. The water moves

not along the l)Ottom of the lake but a certain distance below the

surface—perhaps 10 or 1'-^ feet down in a snudl lake, and per-

ha])s "-^0, 'M) or even 4(1 feet in an iidand lake of larger size.

This continued action results in tlie formation (^f a comjiai-a-

tively warm layer of water on the to]) of the lake, within wliich

circulation is going on, and the water of which is more or less

continuously turned over and exposed to the action of the air

;

and beneath that there is a lower layer of water which is cooler,

wliich does not circulate, and which, for a time varying from a

month or two in certain lakes to four or five months in otht'rs,

is >hut off from all dii'ect access to tlie external air l)y the layer

of circulating water on the top of the lake.

You. will easily see that the oxygen conditions of the water

are very different indeed in these two portions of the lake. The

story can perhaps l)est l)e illustrated by some of these diagrams,

which show in a very general way what goes on in Lake iNIendota

during the open season of the year.

Lake iMendota, on whose south shore lie the grounds of the

University of Wisconsin, is a lake about 6 miles long, 4 miles in

width and 84 feet in depth in the deepest portion ; several square

miles of the lake are inore than 70 feet in depth, and the water

reaches a depth of M) or 60 feet pretty close to the shore; the

shore is fairly steep, reaching a maximum height of 150 feet

above the lake.

1^ igures 3 to 8 show the teni])erature and oxygen of the

water from Ainil to November, 1905. In each diagram the

vertical column of hgures represents the depth in meters from

the surface down to '22 meters, whit-h is as dee}) water as you
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can find ^vithout going too far from our laboratory. The horizon-

tal figures represent two things. They stand, in the case of tem-

perature, for degrees centigrade, and, in the case of oxygen, they
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Fig. 3— Lake Mendota, April 22. 1905.

represent cubic centimeters of gas per liter of water; that is,

parts per thousand in volume, of the gas in question. The line

marked "T" represents the temperature in each diagram and the

line marked "0," the oxygen.

In the latter part of April we find a temperature of alioiit

6° C. both at the top and bottom of the lake. There is a very
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considerable amount of oxygen, nearly 8 cc. per liter; 8 parts

per thousand of volume at the surface and about 7.5 at the depth

of 18 meters. I may say that in the early part of the season, for

convenience sake, we made our observations in the shallower
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are substantially the same at all depths of the lake and all por-

tions of the lake support an abundant life.

If now we pass to Fig. 4. which represents the conditions 021

]\Iay '24, you will see that the lake has warmed a good deal—the

surface temperature has increased to 13° while the bottom has

increased to a little over 10°, but is l)eginning to lag behind the

surface. That shows that the action of the wind is now failing

to reach the bottom of the lake, anc] that as a result the surface

is beginning to gain in temperature on the bottom. The amount

of oxygen in the surface water has gone down to about ? cc. per

litre; in consequence of the rise of temperature it has declined a

little at the bottom, and yet the oxygen line is comparatively

straight.

But as you ])ass into June and July, l)oth as to tem])erature

5 10 15 20 T 25
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of the lake it shows 11.8°. Tlie oxygen shows an arrangement

corresponding to this division of the hike into two parts : a warm

lake T to S meters in thickness, kt'i)t in circulation hy llic win-'l

and floating on top of the lower water of the lake, whose greatest

depth is about 16 meters and wh:ch is cut off from the air Ijy the

upper stratum. There are about (! cc. of oxygen per liti'r in tho

upper water. l)ut that in the lower water shows the efPect of the

cutting off of the lo\\er water from new supplies and is nearly

exhausted. Its exhaustion is in small ])art due to the use of oxy-

5 10 15 20 T 25
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(0.8 cc. per liter) and there is even less oxygen at greater

depths.

As we pass to the next diagram, (Fig. 6) which shows the

facts for the last of August, we find suhstantially the same ar-

rangement, so far as the temperatures are concerned. The tem-
perature line for the last of Augtist shows pretty nearly 23° C.

down to a depth of 8 meters ; then comes a rapid fall of tempera-
ture, followed hy a slower one, until at the bottom a temperature
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this increase of thickness of the cireidating part of the lake

—

not as fast, since, for reasons which I will not stop to g-o into, the

oxygen follows a little behind the teni|)eratnre. Bnt the lower,

cooler part of the lake is still devoid of oxygen.

In October the tcmperatnre falls and becomes practically nni-

forni throughout the lake. Corresponding to this change the

!) T iO
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later the oxygen supply is rising to its winter condition. In

this it will go through the winter and come out in the spring.

The effect of this variation of the oxygen on the life of the

lake must l)e briefly told. My own studies have been entirely on

the microscopic life, mainly on the Crustacea, though to some ex-

tent on the rotifers. If you study the lake in the early spring,

when the conditions of temperature are uniform, you will find

these animals through the lake at all depths, and in very con-

siderable numbers; and as the spring warming of the lake goes

on there is everywhere a great increase in animal life. The algae

seem to afford an alnmdance of food, so that the animal life of

the lower types extends to all depths. As the summer conditions

come on and as the oxygen begins to Ije cut off' in the lower waier,

the an:mal life then l)ecomes, as you would expect, more scanty,

and as the July and August conditions succeed, the life in the

open water of the lower part of the lake V)ecomes almost exiinct.

It almost startles the student to see how sharp is the division be-

tween the inhabited and uninhabited portions of tlie lake. If

you lower a hose into the lake and ])umi) thi' water from various

depths into a fine net you will catch a great abundance of ani-

mals in the water from the lower part of the circulating layer.

This stratum indeed is often more densely ])0])ulated then any

other portion and may contain thousands of Crustacea and roti-

fers per gallon. But if the hose is lowered another meter, or even

a half meter, an entire change appears. The water is perfectly

clear and appears to the eye as fit for life as that al)ove it, bur

you may pump many gallons of the water without securing mon^

than a very few animals and these mainly sickly or injured forms

which have evidently been caught as they were slowing sinking

to the Ijottom. One animal indeed you are likely to find in num-

bers quite large when its large size is taken into account. Thos'!

of vou who have studied the animal life of lakes know the trans-

parent larvae of the insect Corethm. which is one of the most

beautiful and rapacious creatures found in our lakes. This is

practically the only animal that you will find inhabiting the

lower water. It comes up into the surface water at night, feeds,

renews its stock of oxygen, which it stores in sacs, and goes

down again for the day into this water devoid of oxygen. In

such water it seems to be thoroughly at home and indeed we have
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k'ariied that its presoiiee in water piim}XHl from a laku during

the day time indieates that there is little or no oxygen in that

water.

Thns the story of the oxygen is of great importance to the

life of the lake, heeause during the months of July, August, Sep-

tember, and the early part of Octolier, all the lower part of Lake

3Iendota is almost uninhabitable by any animal. There are a

few creatures that live in the mud; there is found there a species

of clam, (sphaerium) about as large as a pea when fully grown.

In spite of the fact tliat the water above it, and around it, is de-

void of oxygen, that animal survives apparently in a dormant

condition. We have pumped up the mud from Ijake Mendota

with these animals in it, and kept them under observation in

sealed bottles, so that the conditions of life, so far as tempera-

ture and oxygen were concerned, were the same as at the l)ottom

of the lake. We found that the animals would continue to live,

although in a dormant condition; while if taken out and placed

in water which was aerated, the clam Avould quickly begin to put

out its siphons and feed. There are also worms found in the

mud, but the life at the bottom is very decidedly scanty and poor,

and one which is not fitted to support any considerable amount

of fish life at any time of the year.

This story of the oxygen as shown in Lake ]\Iendota is re-

peated in principle in all lakes ; but the details of the story, and

the effect upon life are very different in different lakes. All of

the lakes get during the late fall, before they freeze, practically

as much oxygen as they will hold at the temperatures which they

have reached; they come out in the spring with substantially that

amount of oxygen. The formation of the warm surface layer

comes at dfferent times in different lakes. In the small lakes it

comes early in the spring, late in April, or early in May. In

lakes of 30 or 30 acres the warm layer will be formed at that time

and the bottom water is then cut off from access to the external

air. In lakes of a mile or two in length this formation comes late

in May or early in June, and at that time the lower water will

be cut off. In the larger lakes from 6 to 8 miles long, like Lake

Mendota, Lake Geneva or Green Lake, the final formation of

this layer is still further delayed until the latter part of June or



154 Thirty-fifth Annual Meeting

early July : so the Ijottom water is cut off from access to external

air for very different lengths of time in different lakes.

And still further: The amount of the oxygen in the lower

water depends not merely on the' length of time that the bottom

water is cut off from the external air, but it depends also upon

the amount of decomposable material discharged into it by the

upper water and on the volume of lower water, which depends on

the depth of tlie lake. If the amount of life in the lake is small,

the amount of material which will decompose in the bottom

water is extremely small, and the exhaustion of the oxygen goes

on with corresponding slo^^Tiess. If the volume of the lake is

great, as in Green Lake (237 feet deep) the amount of ox3'gen is

correspondingly great, and it is not rapidly used up. If the

lake (like Mendota) has an enormous amount of plant life in the

upper water, so that there is a continual and rather rapid rain

of organic matter dropping down in the lower Avater, decomposi-

tion goes on rapidly, aided also by the comparatively high tem-

perature of the bottom water, and the oxygen is exhausted at a

comparatively rapid rate.

Then again, in case of the smaller lakes, the amount of dis-

composable matter coming in from the margin of the lakes in-

creases proportionately—the smaller the lakes the larger the

margin with reference to the volume of the water of the lake.

There is a zone around the edge of any lake in which the bot-

tom plants will grow. This zone does not differ in breadth in

proportion to the size of the lake, so that in a small lake the

central part which is free from bottom growth is much smaller

proportionateh' than in the larger lake, and the material washed

into the deeper water from the margin and the banks is corres-

pondingly greater in the smaller lake. Then, too, the leaves

which are blown into lakes of 20 or 30 acres in area, or even

larger, form a very important addition to the decomposable ma-

terial on the bottom. The result of all this, in those small

ponds and lakes so common in the kettle moraine of Wisconsin,

is that the bottom water is cut off from access to oxygen at an

earlv period in the spring, and a great amount of decomposable

material of all kinds is present in the lake. It follows that there

is a long period during which there is no oxygen in the lower

water, and consequently no animal life, and the bottom of the
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lake is composed not of mud Imt of partially decomposed organic

material in wliich no higher organisms are ahle to live.

I have indicated in diagrams, some of the conditions which

we find in certain of these other lakes, to show you some of the

variations which may occur.

I will speak first of Green Lake, which resemhles much more

nearly the condition found in the Great Lakes than does any

other inland lake of Wisconsin. This is a lake of some 8 miles

in length, 2 miles in width, with a depth of 237 feet. It is 100

feet deeper than any other inland lake in Wisconsin. The lif?

of the lower water of Green Lake is not very different from that

of one of the Great Lakes, and when we note the oxygen stor}^

we can see some reason for this. fact.

Fig. 9 shows the distrihution of temperature and oxygen on

Septend)er (>, therefore comparatively late in the summer season.

You w:ll notice that in this diagram each vertical space stands

for 1 I meters instead of 5, as in the case of the other lakes, while

the horizontal scale is the same as in the other diagrams. The

lake shows a temperature of ahout 21.5° C at the surface, fall-

ing slightly to a depth of 9 meters, and then declining rapidly to

about 20 meters. From that point to the bottom the decline is

slow until at a depth of TO meters a temperature of 5.7° is

reached. I may say in passing that there are no lakes in Wiscon-

sin in which the bottom temperature remains at 4° C during the

summer. Even in this lake, 237 feet in depth, the bottom tem-

perature is always greater than that of the maximum density of

water. The action of the wind in the spring is sufficient to cir-

culate the whole mass of water and to give it an opportunity to

wai'm u}) a degree or two above the temperature which gravity

alone would give it. The distribuiion of oxygen is quite differ-

ent from that showii in any of the preceding diagTams. '\t the

surface the amount is about the same as in other lakes and there

is a marked decline in the oxygen at the upper part of tlie cool

water. Then the oxygen begins to increase, becomes greater than

the amount found at the •surface, and at the de])th of -10 meters

is nearly 7 cc. per liter. From the depth of 50 meters it declines,

until at the bottom only a fraction of a cubic centimeter is left.

This alnindant sup])ly of oxygen in the lower water depends on

the gTcat volume of this water in comparison to the amount of
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decomposable matter discharged into it. The water absorl)ed

large quantities of oxygen during the fall and winter and only

a part of this stock has been exhausted, most rapidly at the hot-

Fig. 9—Green Lake. Sept. 6. 1905.

torn and at the upper part of the cool water—tlie two place.>-

where the greatest amount of chemical activity seems to take

place. The oxygen nowhere becomes so low as to make it im-

possible for a considerable number of animals to live in the water

and in the mud beneath it.
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Green Lake is the only lake in Sonthern Wisconsin in wliich

an oxygen curve of this character could be drawn. In most lakes

the bottom water is practically devoid of oxygen in September.

In Lake ]\Iendota the whole of the cooler liottom water be-

comes oxygen-free at a comparatively early period of the sum-

mer and there is a long period there when the lower water can-

not l)e utilized l)y animals. Jf this statement were true of all

lakes, the smaller lakes would have only a very shallow surface

stratum which could he utilized. But in many smaller lakes an

operation goes on which materially increases the amount of oxy-

gen anil tile thickness of the stratum of water which is in-

habited l)y animal life. Figure 9 shows the distribution of oxy-

e'en found on August 16 in Beaslev Lake.
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below this depth it rapidly declines until a little l)elow 9 meters

no oxygen is left. This lake gets from the surface water and

from the shore a great amount of decomposable material and

one might expect that the oxygen would be very pr()m])tly ex-

hausted up to the top of the cool water, especially as the warm

upper stratum is formed early in May or even late in April.

The diagram, however, shows that the facts are very different

and that the upper part of the cool water, so far from l)i'ing

poorer in oxygen than the upper stratum, has a much larger

amount. The cause of this great amount of oxygen is as fol-

lows : The transparency of the water is such that the algae of

the water can grow at a depth considerably gTeater than the top

of the cold water ; and these algae, lying as they do in the water

which is not distrilmted Ijy circulation, the cool water lying be-

low the warmer stratum, get light enough to utilize as food the

carbon dioxide and the other products of decomposition that

come to them, and they liberate free oxygen as a result of that

process. Thus we get in the upper part of the cool water not

merely the normal supply Init an over-saturation of oxygen, an

amount which could not l)e held in the water at all if that water

were at the surface. In this way the thickness of the layer of

water which is available for animal life is practically doubled

by the presence of the oxygen which is manufactured by the

plants.

The diagram of Elkhart Lake, Fig. 11, shows the same thing.

This is a lake about 110 acres in area, and 112 feet in depth, 34

meters. The upper stratum, the layer of warm water, is abotit fi

meters in thickness, and the temperature falls off ver}^ rapidly

from that depth. At 6 meters the oxygen begins to show an in-

crease; at 8 meters a maximum of oxygen is reached amounting

to more than the 11 cc. per liter. It does not begin to fall off

very greatly until 10 meters have been reached, and even at 12

meters there is still a somewhat alnuidant supply. From that

point it declines until it practically reaches zero, although it does

not get absolutely to zero at any point in this lake—at least not

in August, so far as our observations go. So that in this lake also

the stratum which is availal^le for animal life is by this action

of the plants increased from a thickness of perhaps 6 meters to

12 or more meters.
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How great an effect the condition of the gases may have on

lakes can perliaps he well illustrated l)y a lake whose gases have

not yet been investigated. Mr. Hankinson who is studying Wal-

nut Lake in Michigan, has l)een telling me todav of the results

Fig. 11— Elkhart Lake. Aug. 23, 1906.

he has found in the study of the life of that lake. The lake h
about a mile in length and half that in breadth, and ITO feet in

depth. It is a lake that is not far different in tlieso conditions

from Rainljow liake, Okauchee Lake, Xagowicka Lake and num-
erous other lakes in Wisconsin.

In Walnut Lake as I am told, the bottom is verv thicklv
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covered with insect larvae which are living in the mnd and feed-

ing on the lower organisms which live at all depths, and both

insects and lower Crustacea supply food for fishes. I think the

true whitefish is found in fair numbers in this lake. Xow our

southern Wisconsin lakes lack oxygen in the l^ottom water; in-

sect larvae, therefore, cannot live at the Iwttom. Oxygen is cut

off from the lower water early in July and does not increase

there again till October ; and the result is that the bottom waters

of our lakes are poor in life, and there is no possibility of rais-

ing in these lakes those fish that must live in cool water and must

find in the deeper parts of the lake a large supply of food and

air.

I have added another diagram (Fig. 12), showing the distri-

bution of oxygen and temperature in Trout Lake, as found b}' us

during the present season and which perhaps shows c^^itions

a little like those of Walnut Lake. This lake has a depth of

about 100 feet, with a length of about 4 miles, and a breadth of

2.0 miles. It is in two parts, however, which are connected by a

narrow opening only. The diagram is taken from the southern

and larger portion, which is about 2 miles long, divided by is-

lands into two o*r more basins. In this true whitefish (Coregon-

us) and lake trout are found ; the latter inhaljiting the deep

water during the summer. The diagram shows that although

the oxygen declines in the lower and cooler water, it declines

very slowly and that there is a considerable amount until tlic

very bottom of the latter is reached. Down in the oxygen-poor

water at the bottom lake trout are able to live, as our observations

have shown. There is a marked contrast l)etween the oxygen con-

tent of the lower water in this lake and that of any of the lakes

of similar depth in Southern Wisconsin, and this difference is

probably due to the very small amount of animal and vegetable

life found floating in the open water of Trout Lake. Very few

lakes in Xorthern Wisconsin have been examined carefully, Ijut

Trout Lake is the poorest in this respect of all the lakes which

we have studied.

The oxygen and other gasi'ous conditions of the water in gen-

eral and of the bottom water in particular, are prime conditions

of life, which determine not only the lower life but the possi-

bilities of the higher life of the lake also; and for this reason I
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have brought the story thus briefly- to your attention. The whole
subject of tlie gases dissolved in the waters of the Wisconsin
lakes is being studied by the Wisconsin Geological and Xatural
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Fig. 12— Trout Lake, Sept. 7, 1906.

History Survey. Wq began the study last year and tlie field

work is continued during the present season. We shall exj^ect
to publish at an early date a full account of the results of our in-

vestigations.
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Mr. Titcomb : I want to ask Dr. Birge if he has in any way

observed the movement of fish with reference to the changes in

temperature of the depths. Take for instance, the lake trout

which inhabit the very deep waters in August, and in June, we

will say. is in four feet of water or near the surface.

Dr. Birge : I have not been able to follow the fish. As yet

we have not had money enough to chase both gas and fish at the

same time.

Mr. Titconil): One more question: This is a subject that

interests me a good deal because I have for a long time had a

great desire to locate a hatchery with a lake as a water supply for

the propagation of salmon and trout, and have an unlimited sup-

ply of water from the lake. Xow almost every trout and^ salmon

lake that I know of gets too hot on the surface, and it would be

practically impossible to take surface water from even a trout

lake of large area and supply a hatchery to rear fish in the sum-

mer time. ]My idea was to regulate the temperature, possibly

varying it to suit conditions by taking it at varying depths. I

am surprised to see there is so little variation in the first 8 me-

ters, because I have tested lakes where there was much more vari-

ation in less depth, but this brings in the subject in such way that^

when we consider a water supply of that sort we must go into

it more fully than I had thought, and consider the supply of oxy-

gen and action of gases, as well as of temperatures.

Dr. Birge : The depth to which the warmth of summer will

extend is primarily a function of the size of the lake. Of course

granting that the lakes are in the same general region. A lake

further north will not be as warm as one further sovith ; but in

the case of lakes within 50 miles of each other, the larger the

lake the thicker the warm layer will become, as you will see,

when you understand it depends primarily on the action of the

wind.

A^ou will notice in the diagram of Lake Mendota the cold

layer starts at 8 meters and goes down to the bottom. In Elk-

hart Lake, which is only 110 acres in extent, the warm layer

s about 5 or 6 meters in thickness ; and in Beasley Lake the warm

layer is only 4 meters in thickness. The warm layer in August

in this lake is aljout as thin as vou can find it in anvthing you
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can call by courtesy a lake. A lake of 15 or 20 acres will show

as thick a layer as that. So that yon have got to go deeper than

that for cold water. If you think of using a lake in the way you

speak of, you ought to visit the lake in August or in September,

and ascertain what the gas conditions are in the lower water. In

the cool water from Lake Mendota, the fisli will die quicker than

on land. If you put a fisli into this water and keep him where ho

cannot get his mouth out. and get air, and he will keep his gills

working ^vith the result that the oxygen will get out of his blood

instead of going into it ; whereas, if he were out on land, he

would simply wait until he had used \\\) liimself all the oxygen

which he had. There are other gases whieli develop in the lower

water, Imt so far as I know, those gases are not directly poison-

ous to animal life. The car])on dioxide does not seem to affect

the animal life directly. But the question of the amount of oxy-

gen is very important. You could pump water out of the deeper

waters of Green Lake, for instance, to supply a hatchery and it

would be perfectly satisfactorv, so far as oxygen is concerned

though I am not sure tbat you would not lie tr()ul)led even in that

water with an excess of nitrogen.

]\rr. Titcoml): Tbat would readjust itself quickly in flowing

on the surface.

Dr. Birge : Yes. Init the water would also become warm. It

is a question whether you could get rid of excess nitrogen with-

out warming the water more than you want to.

Mr. Titcoml) : On a rapid current a stream does not warm
up very quickly.



THE FISHERMAN AND REFORESTATION.

BY FILIBEHT EOTII.

That the forest cover influence? the (listril)iition of water on

the earth's surface in place and time, that the forest helps to store

np water, and tends to make our streams more ample, more clean

and more regular, preventing flood and drought, all this is mat-

ter of common helief. That this belief is held l)v at least a part

of the members of this society, I take for granted, otherwise the

matter of reforestation could have no place in your discussions.

It is to be regretted that this relation of forest and waterflow

should still ])e a deljated question anywhere, and that we should

lack reliable and accurate data to sul)stant:ate the commonly ac-

cepted belief. This is the more unfortunate, since we, right

here in Michigan, have had perhaps a l^etter opportunity to trace,

step by step, the changes brought about by the removal of the

forest, than is found in almost any other part of the world. And
even today these changes are going on; springs are drying up

along our Huron River banks, little streams are changing to dry

runs; wet fields are gradually drying up; thousands of acres of

swamps are changed to meadows, miles of corduroy road are

thrown out and changed to dirt road. Even in our north coun-

ties, where no clearing, no settlement has helped matters along,

we find old cedar stubs on what is now dry sandy pinery land,

clearly showing that when the forest Avas intact the moisture

loving Arbor Vitae had no trouble in growing out of the regular

cedar swamp. But these facts were not recorded, they did not

lend themselves to easy and yet accurate observation like tem-

perature and rainfall and the consequence is that we have to go

and see and infer.

In considering the action of the forest in regidating the dis-

tribution of water we may assume as |)roven ])y the experiments

of Wollny and others that:

The forest holds the soil, it prevents the erosion as no other

cover does. The great significance of this one action is dilficult

to overrate.

164
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The forest serves as a luccliaiiical harrier to a ready surface

nm-ott'. Tlie forest keeps the gTouiid in a more receptive con-

dition and thus facilitates the soaking in of water.

The forest forms a large ''Inrush cover" acting like an artitical

cover of any kind, and thus reduces the action of wind and sun.

The forest is a shelter house and thus produces conditions which

tend to preserve moisture, exactly as the walls and roof of a

green-liouse do.

That the forest as a mass of gTowing plants also uses up mois-

ture and thus wastes exactly what we claim that it conserves, is

understood.

Keeping these facts in mind, it is clear that a forest covered

area may he regarded as a reservoir, that the greater this reser-

voir, the more moisture and vice versa. Also that if all laiid is

forest, there comes a time when ecjuililjrium is reached, and that

if all forest is removed there will finally come a condition of

equilihrium. in keeping with these new conditions.

Our ]ii'aii'ies and some of the large provinces of China are

perhaps in this cleared land-equilihrium. A hundred years ago

Michigan was in a state of equilihrium as to water distribution

and especially in the southern half, it was rather too wet for safe

and comfortable human habitation. Since then the surface has

changed, a large part of the forest is gone, the surface run-off is

made easy l)y cleared land, furrow and ditch, and we are gradual-

ly a}»proach:ng another equilibrium, prol)al)ly less satisfactory

than the first. The gullying and washing of our lands, flood

and drought have caused people to Ijecome alarmed at the pros-

pect of drifting into an unsatisfactory extreme and the munici-

palities affected by floods, the water-power men and other indus-

trials like yourselves have joined hands with the forestry people

to see if the matter might not in some way be modified and seri-

ous losses averted.

Believing in the influence of the forest, the reforestation ot

denuded lands naturally suggests itself as one of the most re-

liable means.

To the fisherman this reforestation is of importance in vari-

ous ways and to various degrees. To beautify the stream and

landscape, to shade the water and affect its temperature ; to keep
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the waters clear and pure, and lastly but most important of all.

to keep a steady flow.

Even a narrow fringe of forest along a stream will lend

beauty to the landscape and suffices to shade the stream if small.

But to keep the waters clear and pure more must be done, and

still more is necessary to regulate its flow and maintain an ample

supply of water. At this point we still make the mistake of

supposing that the reservation of a few townships at the head of

the Arkansas is going to regulate its flow. This is a fallacy

and should be avoided. Every little helps, and it is gratifying

to see any attempt made. l)ut for final success it is necessary to

be clear as to the truth in the case. To regulate the Grand Kiver

and have it as it was 100 years ago, all the land tributary to th^^

stream should be woods ; and to have a decided influence in stay-

ing its erratic behavior more is needed than merely a few acres

of woods at one or a few of its sources. How much is needed ?

Xo one knows; but so much is certain, the condition of every

acre of land tributary to Grand Eiver has its influence however,

small, on the magnitude of the flood or the duration of a

drought. "What is true of Grand Eiver is true of every stream,

modified by the man}' conditions peculiar to each.

But will reforestation prove a feasil)le means? Certainly,

biit in most cases it will mean a task of some magnitude, and to

underrate this is a sure beginning of a failure. Many conditions

necessarily enter the first considerations of such problems. In

Iowa where ninety per cent, of all land is real plow land, refor-

estation must remain in the background, and the plow receive a

first consideration. In Xew England where ])roljably not over

thirty per cent, will ever prove proper plow land, the case is re-

versed. The same comparison holds between Wayne county and

Crawford county, or the upper peninsula.

Generally it may be said, the mistake is made in our country

in overestimating the value of the agricultural uses of the land.

The clearing and settling craze is still on, and we are apt to for-

get that much land may be of far Ijetter use if left as woods, or

restored to forest. In our own state we have dozens of- fine

streams running through lands on which the state has been losing

monev trving to force settlement. Such areas ought to remain
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forest, tlu' liai'c lands sliould l)e restocked, and tiiiil)er and water,

fish and gaine sliould have their proper attention.

Once a project of this kind is decided npon, the methods of

doing- are simple. But here again let me warn against half

doing. If we go into it let us make sure that the tree we plant

receives the protection without which all forest growth is im-

possible. It is useless to plant forest and then burn it up.

With every larger enterprise it pays to survey and map the

land, maintain a home nursery and raise the needed plant stock,

and in all cases have a man trained to the l)usiness. What to

raise will depend on the. land. On lietter lands the hard wood.s

have the advantage of being useful early, of sprouting and thus

saving expenses in starting new growth. On our sandy lands,

and also in handling the Northern swami)s the conifers are the

principal trees we must look for.

The expense of starting a forest is usually much overrated.

Five dollars per acre will do very well, and ten dollars is an

ample outside allowance.

On larger areas the protection of the lands should receive

close attention, and in no case should this be left to a mere '"put

out fires" enterprise. Patrol, rigid, regular, and ample patrol is

the only satisfactory method. But will this pay? Always! pro-

vided we apply a reasonable amount of forethought and economy.

The little tree costs less than a cent to put in the ground, it is

worth at least one dollar when fifty years old. But here let me
warn against rash expectations. Forestry is not a speculative,

promoters' business ; it is a form of agriculture, and though gen-

erally the safest form, forestry, like other branches of this l)usi-

ness, pays only a modest per cent on the investment. Xeverthe-

less, if the state of Saxony can make five dollars per acre per year

net, we ought soon to make one-fifth or one-third of this, and

thus do better than that continuous failure performance of

would-be farming on poor land.

Eeforestation in our state, as in many others, is needed and

must come. It is a great problem and a problem which needs

thorough consideration from all standpoints. For its success it

needs considerable legislation and recogTiition on the part of our

statesman and local authorities. It needs notification of the atti-
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tude of state to its own and private property, and it needs much

education among our people.

To bring fliese about it needs concerted action on the part of

all those interested in this subject, and it is for this reason that I

thank you especially for this opportunity of saying a word with

regard to the greatest economic problem before our people.. (Ap-

plause.
)



NEW TYPE OF JARS FOR HATCHING.

BY \v. E. .mi:kha.\.

Some siiperint(Mi(l('iits of hatcheries in Pennsylvania were not

perfectly satisfied with the type of jars used for hatching and

asked me to try to design something more satisfactory.

1 designed a jar which is now in use in some of our liatteries,

and I lielieve 's in use in one other state and is giving entire

satisfaction. There is no patent on the device. There is no con-

traction at the to]). the li]) is much larger than in the other jars

and wider, and thi' stem is done away with and a sim])le plate

of glass set on the hottom. The hottoni is round and formed

like the bottom at the McDonald. This jar will hold as many
eggs as the Chase or Downing jar. and more than the ^McDonald,

and can he set up close to the hattt'ry. I'he jar not needing as

large a lip as is necessary on some jars, hecause of the body Ijeing

]K'rfcctly straight, allows the jar to set close to the trough ; the

amount of water required is not so great as is necessary in cer-

tain types of jars. A small amount of water will keep the eggs

moving very nicely. We have been using it in our hatcheries

with xvvy great success and the men believe it to be lietter than

some of the types that we have been using heretofore. One other

state also has lieen using it with marked success.

^Ir. Clark: What is the difference between that and other

jars ; I cannot see it.

Mr. Meehan : The Downing ini])ro\cd comes in this way:

The ^lcl)onald jar is sha])e(l something like this

which makes it diflficult to clean, and so with the Chase jar.

169
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My jar is shaped like this:

It is much easier to work and wash than other shapes are,

and holds a maximum amount of eggs, which work more easily

and regularly than any other jar excepting the McDonald, at

least so my superintendents aver.

Dr. Bean: The state of Xew York has a few of the new

jars referred to, and the men who are using them like them very

much. They say that they are easier to clean, they stand closer

to the batterv', as Mr. Meehan said, and they increase the capacity

of the hatcheries by about 20 per cent, for the same water.



THE BASS AT THE MILL CREEK STATION.

BY DWIGIIT LYDELL.

In a letter from our Honorable Secretary, a couple of weeks

ago I was asked to contribute something in the way of a paper,

no difference how brief, and as to briefness I think I have you all

faded.

The bass at the Mill Creek Station are now in the pink of

condition, but this could not be said of them last spring. One

year ago last month we lost the most of the S. M. stock fish at

the Mill Creek Station by flood. What few were left (alwut 20

in number, Arere transferred from our regular breeding ponds

to a much larger pond, for the reason that the breeding ponds

had to be kept dry for some time in order that a cement wall

might be built to protect us from farther damage by flood.

After transferring what few breeders there were left, other

stock was procured from outside waters and placed in the same

pond, but we were never able, until this spring after the spawn-

ing season, to control these fish, or in other words, get them to

come to any certain point to feed, in fact they had no food ex-

cept what was in the pond, this consisted possibly of a few craw-

fish. The outcome was that they were in rather poor condition

when the spawning season arrived this spring.

From the first spawning about 60 of the 78 beds in the pond,

were covered with eggs, these I have no doubt would have come

through in good shape only for cold weather that drove the tem-

perature of water from 62° down to 47°, where it stayed for two

days. The outcome was that the bass deserted their nests, and

the whole business went up in smoke. Probably from this

spawning there were 300 fry hatched. Why these 300 escaped I

do not know, and was too disgusted at the time to try and find

out.

After the water had warmed up again another spawning was

found to have taken place, about 40 beds being covered with eggs.

These seemed fairly good, but the adult or parent bass were so

blooming hungry by this time, that they turned in and ate up
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nearly the whole lot of egg;^, rooted up the nests, and raised cain

generally, only 6 good nests coming from this spawning.

Fearing that the small mouth work at the Mill Creek Sta-

tion was going a glimmering for 1906, I became desperate, and

upon learning that S. ]\I. were being taken at Xewaygo, from

the Muskegon river, Mr. Otis Monroe, the foreman at the station

was sent at once to that point. He returned with 20 nice speci-

mens, which Avere placed in a spawning pond, and beds placed

therein. These fish had not spawned when we put them in th.^

pond, and have not yet done so to my knowledge.

About the time that the fish were secured from Xewaygo wo

learned that some S. M. were being taken below the dam here in

Grand Kiver. I immediately hied myself riverward and secured

twenty-six more S. M. specimens. These fish were little fellows,

but healthy looking chaps, and as soft as mush. Twenty of these

were placed in one of the smallest spawning ponds at the Station

and six were put into one of the regular spawning ponds. From

the twenty in the small pond we got seven as nice 1)eds as I ever

saw. They spawned the next day after l)eing placed in the pond.

From the six that were put in the regular spawning pond we got

two nice beds, one pair spawning on the plank at the outlet, and

the other pair spawned on the roots of an old stump that was left

in the pond when it was built. They spawned before we had

time to put in the gravel. This is the first time that I have ever

got any fry from S. il. bass introduced into the ponds in the

spring, and I think that if these had been put in two weeks

earlier nothing would have come from them. The latest that

S. ^l. have know to spawn at ^lill Creek occurred this year, one

nice bed coming off the 22nd of June.

The stock fish at the station are now in excellent condition,

and are feeding nicely on liver, so we expect to get back into the

old channel another year and do business again.

The Large Mouth at Mill Creek have covered themselves with

glorv this season, and notliing farther could be asked of them.

Thev commenced spawning in the fore part of ^lav, and com-

tinued to spawn until the middle of Jime.

An experiment was tried in feeding some L. M. advanced fry

this season that will no doubt be of interest to some of you.

Five hundred of these fish all about % of an inch long were
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fcmiited into a screen and placed in a small narrow pond, wilh a

good current of water rnnning throngh the screen. These fish

were fed entiivly on the so-caUed Chicago fish food, (showing

sample). They were fed nearly every hour for 10 days, when

those tliat had not starved to death were so weak that they could

hardly swim, so I concluded that as far as Chicago was con-

cerned it is out of the race for tlu' ]iresent as to food for L. M.

hass fry. 1 intended trying many other experiments in feeding

hass of this length. l)ut, my time heing taken up with sliipping

and other work, could not get to it. If there are any mend)ers

here who have tried feeding these fish as fry, would l)e pleased

to hear what success they have met with.

The output from the ]\lill Creek Station this season up to

July the llth is as follows:

Small mouth No. 1 fingerlings 8.000
Small mouth No. 2 fingerlings 31.500

Total 39,500

Large mouth, advanced fry 474,000
Large mouth No. 1 fingerlings 318,000
Large mouth No. 2 fingerlings 21,500
Large mouth yearlings 1,004

Total 814,504

Grand total 854,004

We still have 1,0(10 yearlings to ship and 1 think 50.000 a

fair estimate of what fingerlings there are left in the pond-.

iSTone of the ponds has been drawn off, so it is somewhat hard

to tell.

DISCUSSTOX.

Mr. Titcond): Do I uiulerstand he got S()(l,(l()() and odd bass

from this station this yeai'?

ilr. Lydell : That inchules tliree auxiliaiw ponds that you

do not see here.

Mr. Titcomb : As large as these ?

^Ir. T.ydell: Yes, two of them larger than these.

^Ir. Titcond): It is extremely aood work even then. The
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superintendent of the Manchester Station actually tried an ex-

l^eriment which I attempted but failed in through not having

my ponds in proper order. He placed his bass and fry when the}'^

rose from the bed, in nursery ponds of the size of about 75 x 20

feet. The}' had not been in use and contained a great deal of

natural food and the fry fed on this natural food in these nursery

ponds until they were sufficiently large to take maggots. Then

he suspended the maggot trays over the water and the little bass

came up and assembled under the trays and took the maggots

greedily. He does not know yet how many fish he has caught

there, and that would be a very important point. At the St.

Johnsbury Station there are a lot of nursery ponds much smaller

than those mentioned, which had no fish in them, and when I

was there I noticed that those ponds were filled with animal life

early in the spring, if they were left empty of fish; and we

wanted to try the same experiment there. There is a good idea

in that, in getting your small mouth bass spread out to get food,

and still have them under control.

^Ir. ]\leelian : We tried maggots with some success at the

Wa}ne hatchery. At Torresdale we had ponds about 30 feet by

15 feet. There was a large quantity of live food in those ponds

and in addition to that the fish were fed with ground fish which

they took very greedily, four times a day. But neitlier maggots

nor natural food seem to have reduced cannibalism very much.

We placed 14,000 fish in those ponds and at last accounts we' had

taken out 3,000, and there were left about 2,000.

]\Ir. Clark : They talk aljout maggots on which to feed small

fish, but they do not mean for feeding the fry just after they come

off the nest. What has anybody tried as to feeding fry as they

come off the nest?

Mr. Seymour Bower : You mean for feeding with artificial

food?

Mr. Clark : Yes, or doing anything to increase the natural

food—that is where we are weak. In this connection I might

say that this season we put 10,000 fry directly from the nests

into one pond at Xorthville, and counted 8,325 number two

fingerlings.
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Mr. ]\[eehan : Tliat is better than I did in mine.

Mr. Nevin: Last fall at Doiisman where we have no build-

ings and no tanks, when the fry commenced rising off the nests,

we got two Ijig farm tanks, 10 feet in diameter, and placed these

below the dam and ran a jiipe from the pond into the tanks, and

with one lift of the net we could raise up half a pint of bugs,

and we would put a tubful in the tanks and the fry would go

after the bugs like l)ronk trout go after liver. We did that two

or three times a day; it was just like fattening a lot of hogs.

We did not lose any fry, they fed well. There was an abundance

of food and from this pond we shipped 600,009 large mouth bass,

and expect to ship 400.000 more.

]\Ir. Clark: What kind of l)ugs were they?

Mr. Xevin : A good deal like the common louse.

]\Ir. Titcoml): Is it daphnia?

]\[r. Birge: No, but of the same group.

Mr. Xevin: The pond was filled with them. At ^linocqua

station many died from scarcity of food and we could not hold

them any length of time, but had to ship them as soon as we

brought them in.

Mr. Titcomb : On this subject of food of that sort, there is

a great field for investigation. ]\Ir. Atkins has tried experiments

Avith manure to produce this minute animal life. It does pro-

duce it, and ordinary refuse and straw will produce it, and the

killing of the algae with copper sulphate will increase the daph-

nia and Cyclops, for a time. We had an interesting experience at

the fish pond in Washington this year, where one small pond had

been enclosed for a numljer of years to keep a pair of fancy Man-
darin ducks. It had no\er been cleaned out, and the ducks had

occupied the pond every summer for a number of years; we
fo\ind this year that we could gather this daphnia, bucketful af-

ter bucketful every day, for two or three weeks, and possibly they

are doing it still ; that food is suitable for the bass when they are

ready to take food. That is the kind that we want to encourage

I suppose, in this nursery pond project which I suggested, leav-
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ing the ponds natural, and possibly putting in manure of some

kind until we introduce the little fish where nature has already

provided food which carries them along until they take some-

thing larger.

]\Ir. I.,ydell : We have no trouble here in getting plenty food

for the fry. The troulde arises after they ]>eeome an inch long,

or a little less; that is where we lack for food. Our food was

most plentiful this year in ponds which had been dry during

September and October. Those ponds this year were one teem-

ing mass of daphnia. We put in our small bass fry and after

the}' were three-fourths of an inch long they cleaned up the mass

and then they lacked food.

!Mr. Titcomb : That is where maggots would come in.

Q. Do you keep any of your ponds dry through the winter?

A. Xo.

Q. Just through the fall ?

A. We had to run them dry on account of putting this wall

in—that was the only reason.

Mr. Titcoml): I have heard of a food used called the Chi-

cago food, and I would like to inquire what that is.

Mr. ^Meehan : It looks a little Ijit like Indian meal.

Mr. Lydell : Yes.

]\Ir. Meehan : We tried it on trout and it l)Ound them up

like a bullet.

Mr. Lydell : We had some Ijass in the same pond ; there was

a nice current formed through the screen and l)y stirring this

food up it went down tliis current and looked as much lib.'

daphnia as anything you could get, and I thought it would be

quite valuable, but these bass would just give it a wise look and

walk away, and they \vould starve to death before they would

take it.

President : Are there any further recommendations of this

Chicago food ?
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Mr. (uMjrge Morc-luT: This is my second year in whicli I

have used that Chicago food, hut I use one-third of middlings

and two-thirds of meat.

]Mr. ^reclian : 'I'lr's is a powder, is it not?

]\Ir. ^lorclier: ]\Iine is a little coarser than corn meal, but

fish under an inch and a quarter in length wont take it; after

that my inch and a quarter fish, as long as I keep them confined

at the hatchery, take it readily, and with no had results.

Mr. Titcomh: Bass?

ifr. ^forcher : Yes.

(}. Large mouth or small mouth?

A. Both. The small take it more readily than the large. If

I put in a school to-day it makes no difPerence how manv insects

I have, I grind a good butter cracker, about as fine as corn meal,

and on the outer edge of the pond I droji that in here and there

and it floats. I have watched bass which would not eat until

they were ten to twelve days old and they will go right to eatin*;-.

and they will follow you along and p'ck this cracker up. Xow T

feed them about fourteen days on that same size of gTOund
cracker, then I l^egin to put in a larger cutter, until they get to

be about one and one quarter inches long, and then I use Chicago
meat Avith these middlings. I cook it in the morning, cover it

up in a tight vessel and let it set until four o'clock in the after-

noon, and feed from four to six p. m., two men taking it around,
using it for all spawners as well as fry, and I do not think any-
on(= could have had a nicer lot of fry in small-mouth bass than T

did last year. From the lOth of :\Iay up to the l-rih of Septem-
ber they grew from two and a half to seven inches: and there

were 150 taken out of there from four and a half inches to seven

inches long—and I must praise the Chicago meat.

^[r. T'tcomb: You cook it in with middlings?

A. Yes.

Q. How long do you Ijoil it ?

A. Just long enough to get it thoroughly stii-red througli.

t get a farmer's kettle and it holds fifteen gallons. VVe have to
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put in enough water to the meat to make it just the same as

your wife makes mush out of corn meal—thick and a little

crumbly. "Where we feed it to small liass we take it in our hands

and loosen it up and scoop it up over the water. The bass, cat-

fish and croppy fr}' or fingerling pick it right up as they go, and

they fatten on it.

Saturday evening we had something peculiar happen. I wai

walking along after the men had fed the fish. They practically

had got through, and I ])assed a small mouth bass pond wliere T

had this in, and as I was walking along noticing the west pond I

saw a fish coming out of the deep water. He made a dart for the

shore, and when within a foot of it whirled on his head with his

mouth open and darted around. I asked for a cheese-cloth net

and caught him and found he was dead. I examined him and

found nothing on the outside that showed any signs of injury.

I took him up to the house where I had a strong glass and ex-

amined him again and found nothing. His scales were as bright

as could 1)6 : he measured two inches ; his stomach was not over-

loaded but nice- and full. I took my knife out aTid opened him

and examined his gills, but there was nothing there and nothing

in his throat. I opened him from one end to the other and I

found undigested food, that he had just swallowed, and food that

he had in his stomach and was digesting. I know it was not the

Chicago food that caused his death, because that was not di-

gested. What killed him I don't know. There was only one

thing peculiar, and whether that was natural or not I cannot say

—the food was a little bit gummy. But tliere were hundreds of

fish right around him that ate that, and that is the first of it

that I discovered, ^ly opinion is he wa^ caught by another fish,

was too large to be eaten, got away, and died from the effects of

it, but when I found no marks, I used a strong glass on him and

even then I could not find anything; but I cannot blame the

Chicago meat, because it would have affected the others, and 1

think I have got as plump a lot of fish as anyone.

Mr. Titcomb : You drew your pond in September to get

those fish?

A. Yes sir.

Q. And the fish were not sorted in the meantime ?
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A. Xo sir—the water was too deep.

Q. How many did yon get ont of tliis pond?

A. Fnlly 100,000. I pnt l>00.030 in, Imt my loss I attribnt-

<ed to the extra large bass that were in there.

Q. How large a pond have yon ?

A. I think it is al)ont 200 l)y iro feet wide.

Q. You refer to the small month bass ?

A. Yes. I can raise more small mouth Ijass in the same
amount of water than I can large mouth.

(,). What was the average temperature through the snnuner?

A. I ha\e not kept the full temperature record; but my tem-

perature has. in the lower pond, run up as high as 90°. In my
spring pond, where we used altogether spring water, it never ex-

ceeds 60° one hundred feet from the main spring.

Q. The one you had 100,000 in?

A. That was 78° Sunday.

Q. You have a constant flow of water through that pond ?

A. Xot as heavy as it is here in Mill Creek.

:\Ir. Clark : Did you take 101,000 out towards the fall?

A. The loth of 8eptend)er.

Q. Out of a pond A TO by 200 ?

A. Yes—it may be 2-5 »—but those fish Avere fed twice a

day, and any quantity of insects were in there. The tish were just

estimated—I had a net when I delivered to the car, and I count-

ed that net full, and I use so many nets full to every bucket or

every can that goes to the car.

I might add that we raise not only Ijass l)ut catfish.

^Ir. Titcondj : AMiat kind of catfish do you cultivate ?

:\fr. :\lorcher: :\larble cat. Where they get them from ]

don't know. They were gotten Ijy a man that had a hatchery in

Waverley. The state rented it of him for ten years. Then I

took hold of the London hatcherv and moved them there.
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]\Ir. Titeoiiil): Have you ever tried the speekled cat?

A. Xo. we liave tried the channel cat. Init cannot keep them.

Mr. Lvdell : I went to Mr. Morcher's station about this time

last year and he certainly has one of the greatest propositions for

bass I ever saw, though they do not ship any ba.ss during the

summer, Init wait till the fall. Of course, they do not have the

waters to look after that we do in ^Michigan; the hikes are so

very scattering that a few carloads of iish take care of nearly all

the inland waters, I think.

i\Ir. ]\Iorcher : Last year we furnished all applicants, but the

year liefore we did not, and everyl:)ody seemed to be well pleased,

except a few wanted all bass and got some catfish. Then I had

plenty of them to put around in iNIadison county where I get my
own fall and winter food.

Mr. Bassett: 1 would like to ask Mr. i\IorcluT what he knows

about the quality of the flesh of fish when prepared for the table,

where this food, or other prepared food, is used, as compared

with those fed on livtT.

iMr. Morcher : I cannot say. I have hud no experience in

that line.

I had a misfortune last year in emptying one of my ponds.

I think Mr. Lydell saw tlie fish. There were ITO in the pond,

small mouth l)ass. We went there June 5th. al)()UT (> o'clock in

the evening, and I wanted to ger this water on the inside of the

fence, so that none of the fish would be caught with the seepage

out of it during the night, and T drew from the top of the water

to the bottom of the pond, six and a half feet, but left three and

half feet of water in the deepest part of the pond. I also Avas verv

cautious about getting the moss, cutting out these runways to the

deep water, and all around the outer edge, to prevent my bass

from getting in there and getting choked up, for I had a large

quantity of hatching tubs in there. Now this Avas in September,

I think about the 20th, at the time of the first frost we had up in

there. At 6 o'clock I left the pond seeping water from springs

coming in from all directions, l)ut no waters running from the

upper pond. Imt plenty to maintain ITO fish with the amount of

water thev had. I went back the next morning a quarter to
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seven— I (lid not get home till in o'clock, and the men were a

little ahead of me. I went up to where 1 let the water out and

found my hass piled four deep, some dead, some part dead, some

just l)reathin_ii- yet. I ealled the men. and I don't know wln'ther

J lost my head, or what, hut I waded into it, and hegan to throw

them out. I just took them over to the next pond and did every-

thiuii' I could to revive them and I saved out of the 170, 38.

After 1 got my jwnd cleaned out I i)ut the dead fish into the ice-

house and examined them. I looked down their throats and

found [hey were i)lugii'ed u]) with m\id and moss. I o])ened

them and found the entire stomachs were full of mud and moss.

The only theory I can give for the death of those fish was that

these little minnows in this ])ond went down into this deep water

in the morning at foiii- or five o'clock, and these old fish discov-

ered them, and they l)anked these little fellows two feet out of

water on the l)ank, and tried to get them, going after them witli

their mouths open, and they would catch the hank and filled

themselves u|) with this moss and mud, for their stomachs were

full of it. There was none out in the deep water ; the water was

not a hit roily: hut there they lay all on a ]ule. in a row twenty

feet long, and wherever I found them I found the little chubs

lying up on the hank. Xow if anybody can give me the reason

for the death of those fish in so short a time, I would like to

know it.

Dr. Birge: M'hat became of those that you put over into the

other pond.

^Ir. ^loreher : They were all right.

^Ir. O'Brien : How many thousand do you carry on a car ':^

A. Seventy thousand or seventy-five thousand. We have

eleven large taid\'s in each c-ar. Then we generally fill a number

of cans and have them in the aisle to deliver at the first station.

^Ir. Titcomb: I hope ^Ir. Morcher will count his fish next

fall. 1 do not believe he is carrvinii so manv as he thinks. We
carry as many as we think we can carry safely, but we cannot

do any such work as that. I think the only way to settle that is

to count them.



LETTER ON THE PROPAGATION OF BLACK BASS.

BY HENRY AV. BEEMAX.

Success in the propagation of the small mouthed hlack hass,

I am led to helieve will be assured only by the closest attention

to all the details entering into the work, and unless one is will-

ing to devote his entire time and best energies of Ijoth mind and

body to the enterprise success will not be forthcoming. We have

demonstrated beyond all doubt that the fry can be brought to

the advanced stage with the greatest degree of success and we are

thoroughly convinced that they are as valuable for stocking pur-

poses then as at any time. To cam' large numbers of the ad-

vanced fry in small ponds and attempt to raise them to finger-

lings is another proposition, although our method of feeding for

fingerlings produces most vigorous fish, that actually make more

rapid growth than when in the wild state; the difficulty in rais-

ing considerable numbers in small ponds is due directly to the

peculiar habits and characteristics of the fish. It is natural for

them when they have arrived at the advanced stage to scatter,

each individual going by himself, and to crowd large numbers in-

to small ponds will usually result in at least partial failure.

Nature is quite likely to assert herself, and the fish become rap-

idly reduced in numbers until the size and condition of the pond

in which the}' are confined shall be sufficient to meet their re-

quirements. Finally our experience leads us to the conclusion

that better results are secured by carrying the fry only until the

advanced stage of growth is made, at which time the wily watch-

ful and secretive habits peculiar to the bass are fully developed

and if planted where sufficient cover is at hand, the greater part

will survive.

It is a great disappointment not to attend the annual meet-

ing of the American Fisheries Society. My time is so fully

occupied with my duties here at the hatchery there is no time to

write a paper nor to attend the meeting this year.



ASSORTING BROOD BLACK BASS TO PREVENT
CANNIBALISM.

BY J. J. STRAXAHAX.

Experience has taught at Cold Spring Station, Bureau of

Fisheries, that there are in all our poncis individual large mouth

black bass which are specially cannibalistic and it is the inten-

tion of the writer to remove all such in future as fast as dis-

covered, even resorting to the rifle to get them when necessary.

But he believes that all large mouth black bass, and presumably

small mouths also, should be assorted into the ponds in as near-

ly the same sizes as is practicable, the large ones into the larger

ponds and so on, it being desirable, where that number of ponds

is available, to make them up into at least four or five grades.

The larger bass are necessarily more logy and less active in

their movements and therefore unable to protect their young

from the raids of the smaller and more active individuals. They

are also much less prone to cannibalism, in fact it is a rare oc-

currence to see a bass weighing four or five pounds or more feed-

ing on the fry in our ponds.

When the smaller fishes are by themselves all are equally

active and a one-pound male will defend his brood so vigorously

that even the specially voracious individual soon finds that he

can not run amuck among the fry at pleasure without suffering

the consequences and canniljalism is reduced to a minimum even

among the smaller and more bloodthirsty classes.

Of course, a station must keep up its brood stock by either

raising a supply from year to year or by introducing wild stock

and by this system of sorting this growing stock can be made

useful from two years old and later, while, in our opinion they

would be far better kept by themselves and not reproduce at all

than to place them with the larger fishes.

It has sometimes been argued that such assorting as above

recommended will result in a dis^jroportion of the sexes. We do

not believe that this argument is tenable. We have observed

some of our largest bass this season guarding nests and pro-
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toct:ng broods and. while it is prol)al)ly true that there is a pre-

ponderance of females among the very largest Ijass, this is not

enough to break the force of our position as to assorting, for

if perchance there should be some loss through tlie dispropor-

tion mentioned, it would be many times made good by the bene-

ficial results obtained by a rigid segregation of the sizes.

There is another reason, and a strong one, for thus sorting

the fish. The young and growing fish should l)e fed more iMid

oftener than the large ones. Feeding of the large fishes during

breeding season to prevent cannibalism is entirely unnecessary

while the smaller ones, both for their healthful growth and to

mitigate cannibalism during breeding time, require more fre-

quent feeding. This change will save feed and labor but the

more important feature is that of saving the adult fishes for a

very large percentage of loss among our larger fishes, those

which should be in their very prime for reproduction, is caused

by what in the case of the human l)eing would l)e called fatty

degeneration, if we may judge from general appearances, tlio

organs being covered and oljscured by fat, the liver being yellow,

when cut in section, from an accumulation of this material.

When by themselves the larger fishes could lie fed more sparing-

ly and this loss through excess of adipose could be at least meas-

urably lessened.

In concluding the writer would give it as his opinion that

where the fishes are properly assorted as to size a larger number

could be successfully carried in a given area, for one of the reas-

ons that numbers should be restricted is that the fish interfere

with each other while the parents are caring for their broods,

this generally being done by the smaller adults rushing into the

schools and devouring numbers of the fry, separating them and

very often breaking up the schools Ijefore the}" would naturally

segregate. Under normal conditions at this station the schools

will hold together until the fry have attained a length of one

inch or one and one-eighth inches but we often find broods brok-

en up into several small schools when they are half that size and

this is generally caused by the raids of the small adults. Of

course, improtected by the parent fish, these will perish unless

taken out and shipped, which is our universal practice.
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DISCTTSSIOX.

]\Ir. Clark: The ]joint in his pajx-r is good, that wlien the

bass get hirge, weighing four, five or six pounds, they do not be-

gin to do the damage in a pond containing fry that yearlings do.

^Ir. Meehan : Our experience has been that we have to get

tlieni in in the fall and if we put theni'dn in the spring we can-

not do a thing with them.

]\Ir. Lydell : One lot I ])ut in this spring, did not do any-

thing, and the second lot I put in in the evening and the next

afternoon they spawned. We got such good results because they

were so near spawning that they could not help themselves.

Mr. Meehan : It is a curious thing, because I had the experi-

ence with the small mouth bass that if we did not get them in in

the fall we could not get anything out of them at all.

Mr. Clark: We had small mouth bass at Xorthville that

spawned six or seven days after they were put in, wild fish

l)rought from the Saginaw River.

Mr. Xevin : Tn regard to building l)ass jionds, are you build-

ing large or small ?

Mr. Lydell : Ponds number three, five and one are my regu-

lar breeding ponds. The large ponds are for large mouth bass

and for rearing. I had to take them and transfer them to num-
ber seven, where I left them for breeding this 3'ear.

^Ir. Titcomli : How many adults did you ])ut in number

three ?

A. Fifteen or eighteen pairs. I have been reducing the num-
ber of adults to the pond ever since I began propagation, and get

better results all the time.

^h\ Cdark : If you had just the kind of j)lace you wanted and

could do just as you wanted, would you have large ponds for

rearing bass? Would you prefer half an acre, three-quarter's

of an acre or ten acres ?

]\Ir. Lydell : I do not think I would have a pond larger than

300 by 150 feet. I think for rearing exclusively, if jour pond
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is so Yon can control it and clean it ont in the fall, it makes no

difference whether it is 103 or 1,000 feet in diameter. T do not

see that it makes any difference, only that the ponds of the sizes

that we have here are very much handier than larger sizes would

be. When you commence to ship you can clean that pond and

ship your fish, whereas in a big pond you have got to draw the

whole pond down in order to get the fish anyway, although you

may not want all the fish.

Secretary Peabody : You remember ]\Ir. Beeman told the

association that he had discovered that the female bass spawned

several times during the season. What is your judgment about

that now ?

^Ir. Lydell : I never have actually si-en the female bass

spawn the second time. I think however that some females do

spawn a second time. I know a female bass will spawn partly on

one bed and go to another bed with another male and spawn

there.

^Ir. Titcomb: Both small and large mouth bass?

]\Ir. Lydell : I am speaking of the small mouth bass.

!Mr. Xevin : Do you think roily water affects them ?

Mr. Lydell : I tliink so—if it is during the spawning season.

Mr. Xevin : In the Mississippi River it is very roily, and that

seems to make no difference.

^Ir. Lydell : It will drift in here and settle on our beds an

inch and a half deep in one night.



THE BEST PAINT FOR SCREENS.

BY MR. LYDELL.

Last year the question was asked in regard to a paint to keep

screens from rusting. This season we have used here at the Mill

Creek Station an article put out by the Sherwin & Williams Co.;

called the Sherwin & Williams Pure Atchison Graphite Paint.

We have found that if fills the bill better than anytliing yet used.

The company lent us samples (showing screens) coated with one,

two and three coats. The number of coats on each screen is in-

dicated l)y these small white marks on the corner (indicating)
;

one mark, one coat, and so on. You will notice that in bending

the screen up it does not Ijreak the coating..

Mr. Nevin : Do you think it is better than coal tar ?

Mr. Lydell : Ten to one. You can put it on more quickly

than tar.

Here is a screen with one coating on it which has been in

use all summer long; it was pvit in a pond the first of May and

take]i out last week.

Mr. Bassett : What is the address of this firm ?

Mr. Lydell : You can Iniy it at any hardware store in the

United States. The cost is something like $1.50 a gallon, and

the name of the paint in full is Sherwin & Williams Pure Atchi-

son Graphite Paint.
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TUBE FOR AERATING WATER.

President: One of onr overseers has developed an appliance

for his own nse which I think is very valnaljle and we shall he

very glad to hear Mr. Price explain his device, which consists of

a tnhe for aerating water.

^Ir. John L. Price, Drayton Plains, Midi. : This is what we

have named an aerating tube for aerating water in carrying fry

^id advanced fry in cans. (Demonstrating apparatus.)

It is provided with four quarter circle holes operated by a

valve at the top. An extra bottom is put on to keep the fry from

being sucked into the inside of the tube and injured in that way.

Now by raising the valve and slowly settling the tube in the can.

it is filled. In lowering the tube exercise care to avoid touching

the bottom of the can with the bottom of the tulje. On the in-

side there is a guage so that when the can is tilled within an inch

of the top the guage shows you one inch of water between the

bottom of the tube and the bottom of the can, so that there is no

danger of injuring the fish.

"^lien the tube is tilled you raise your finger, raise the valve

and that lets the water out. The extra bottom is fitted with a

valve, and when you raise the valve above it closes that and forces

the water to a circle, acts as a reducer and gives it force. This is

provided with a screen and prevents the fish fry getting in there.

The tube will fill in ten seconds, and empty in five, without in-

juring any kind of fry.

The tube holds just a gallon and three-quarters of water, and

five applications of the tube practically empties a ten gallon can

and it takes the water from the bottom of the can and aerates it

on the surface. For carrying wall-eyed pike, shad and white-fish,

we put another Ijottom on provided with a finer screen, and that

prevents the sucking in of the fry, and you get the same results.

You can use it for a pail for a fresh supply of water, and it

also takes the place of a siphon.



REPORT OF COMMITTEE ON FOREIGN RELA-
TIONS.

BY MR. CHAKLES G. ATKIXS, OF EAST OELAND, ME.

The C^ommittee on Foreign Eelations in submitting its first

report liegs to ]iresnnie tliat it was not expected tliat a single

report, or tv.'o or tliree re])orts, eonld eo\'er tlie whole field. In-

deed, it needs l»nt a cursory examination oi' tlie exhiljit of the

matter made l)y correspondence already iii hand and by accessi-

lile publications to show that it would 1:)e impossible to exhaust

tlie subject, or even to keep fully up with the new matter of inter-

esting and instructive character developed from year to year in

foreign ex])erience within any limits that would not swell the

volume of annual transactions l)eyond ])ractical)le size. It has

therefore appeared to your committee l)est to attempt no exhaus-

tive treatment of any l)ranch of the sul)ject, but to endeavor to

submit a .series of brief summaries of the organization and sys-

tem of fish cultural work in foreign countries together with a

more minute treatment of such branches of the sul)ject as may
jn'omise to be most helpful to American fish culture.

In illustration of the world-wide interest in fishery subjects

may be cited the successful organization at Paris in 1900, of the

system of International Fishery CVmgresses by tbe a})])ointment

of a permanent International Commission, the oi'iginal composi-

tion of which end)raced members from Germany, Austria, Switz-

erland, Italy, Spain, Portugal, France, Belgium, Holland, Den-

mark, Xorway, Sweden, Eussia, Poumania, Great- Britain. Japan,

the United States of America. Mexico and Chili. The most of

these countries have engaged in actual fish cultural work.

The most important sources of information on this subject,

outside of official reports, are perhaps the fishery periodicals of

the world. A list which may not be exhaustive shows the exis-

tence of three such periodicals in France, one in Belgium, two in

Switzerland, one in Austria, one in Sweden, one in Denmark,

one in Finland, and six in Germany. The German periodicals

alone present the reader witli over 3,900 pages of fishery litera-
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ture annually. And this statement does not inchide the reports

of experiment stations or the great mass of matter appearing in

sporting journals, as in the United States and Great Britain.

Of fish literature other than official and periodical we may

get some idea from the list of new matter puhlished from time

to time by the Bulletin of the Central Aquicultural Society of

France, which quotes in a few recent issues twenty-one titles of

works pertaining strictly to fish culture; twelve titles dealing

with aquarial natural history: seven titles of technological

works; and fifteen titles of works dealing with fish and fishing

in a general way.*

The first step taken by your committee in its inquiry into

foreign fishery matters was the issue of a circular** covering the

subject quite fully ; and it is mainly from the information thus

elicited that the statements relative to the status of fish culture

in various countries have been made up.

The foreign notes herewith submitted cover work and condi-

*See detailed lists below.

**The circular of inquiry reads as follows:

Information desired by the Committee on Foreign Relations of the
American Fisheries Society regarding fish cultural conditions in foreign
countries.

1. Does the Government engage in the artificial culture of fish?

2. V\'hat is the name of the bureau or department having immediate
charge of fish cultural matters, and how is it officered?

3. Please forward any publication in which this work is officially con-
sidered.

4. VS'hat species are artificially propagated?

5. At what ages are the various species distributed?

6. Xumber and location of stations for fish culture maintained by the
Government?

7. How many of the above have been estab'.ished within the past
five years?

8. What sums exclusive of salaries of regular employes are annually
expended in the artificial culture of fish?

9. V^'hat salaries are paid to officers and employes of various ranks
in the fish cultural service?

10. V\"hat are the total expenses for salasies of permanent employes?

11. How many fish of each species were distributed during the last

fiscal year? A table of distributions of the various species for the past
four or five years would be much appreciated.

12. \\'hat have been the general results from the artificial propagation
of fi.sh?

13. What is the sentiment of the general pulilic in regard to the value
of fish culture?

14. What exotic species of fish have been introduced, and with what
results?

15. Please state the number of private fish cultural establishments
now in operation. Of these what number have been established within
the past five years?

16. What are the principal species of fish handled at such private
establishments, and what is the approximate annual output of (a) eggs,
(b) fry. (c) brood fish, (d) fish for market?

17. Names and addresses of any societies or associations for the fur-
therance of fish culture or any other fishing interests?
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tions in Canada, Pern, Chili, Araentina, Xew Zealand, Tas-

mania, England, Scotland, Holland, Sweden, Finland, Japan

and China.

CANADA.

Fish hreeding- was conducted in Canada, previons to 1868,

on a very limited scale as a private enterprise; hut during the

year above mentioned the work was taken over by the Federal

Government. From one hatchery this work has been extended as

circumstances would permit until today there are thirty-two fish

breeding establishments in operation throughout the Dominion.

Those erected of late years are of modern structure and are

equipped with the latest appliances.

The Federal Department of Marine and Fisheries has control

of all public fish breeding establishments in Canada. The work

connected with the Fish Culture Branch is supervised and con-

ducted by the Superintendent of Fish Culture, subject to the

approval of the heads of the department at Ottawa. The branch

is officered l:)y the Superintendent of Fish Culture, Secretary, and

Inspector of Hatcheries, located at Ottawa, and the j^ermanent

officers-in-charge of hatcheries residing in or near the establish-

ment under their supervision.

The work up to about three years ago was devoted entirely

to the hatching of the commercial species but public demands for

the sporting varieties became so strong that operations to a limit-

ed extent were begun in this direction. The species now operated

with are as follows: Pacific salmon, Atlantic salmon, salmon

trout, grey trout, lake whitefish, pickerel, speckled trout, ouana-

niche, small-mouthed black bass, shad. In addition lobsters are

incubated in several establishments on the Atlantic coast.

Until recently the various species have been distril)utcd in

the fry stage. Three years ago a rearing pond for Atlantic sal-

mon was constructed in connection with the hatchery on the

Restigouche Eiver in Xew Brunswick in which the fry is retained

until they are about six months old. This system has been very

successful, but, owing to the heavy expenditure and the difficulty

of securing suitable locations for rearing ponds, this branch of

tlie work is l)eing cautiously extended as occasion offers.

There are thirtv-two estal)lishments throughout the Domin-
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ion maintained by the Federal Government and located as fol-

lows :

Province of Ontario : Ottawa, Sandwich, Xew Castle and

Belleville.

Province of Quebec : Tadoussac, Gaspe, Magog, Lac Trem-

blant, St. Alexis and Lake Lester.

Province of Xova Scotia : Bedford. Margaree, Windsor, Bay

View, Canso and Forchu Lobster Pond.

Province of Xew Brunswick: Eestigouche, ^liramicbi, St.

John River, Shippegan, Shemogue and Carleton Pond.

Province of Prince Edward Island: Charlottetown and Kel-

ly's Pond.

Province of ^Manitoba: Selkirk and Berens Kiver.

Province of British Columbia : Fraser River, Skeena River.

Granite Creek, Harrison Lake, Rivers Inlet and Pemberton.

Twelve establishments have been put in operation in Canada

during the past five years.

The sum of one hundred and twenty-six thousand dollars is

spent annually in the artificial culture of fish. The Superinten-

dent" of Fish Culture for Canada receives two thousand two hun-

dred dollars per annum. The Inspector of Fish Hatcheries, one

thousand and two hundred doUars per annum. The officers in

charge of hatcheries are paid in accordance with the importance

and responsibilities of the several stations and the salaries range

from five hundred to one thousand two hundred dollars per

annum. The assistants are i)aid from one dollar and fifty cents

to two dollars per day according to the nature of the work per-

formed. The salaries of permanent officers amount to about

twenty-four thousand dollars per annum.

The attached statement gives the numbers of each species dis-

tributed during the past four years.

It is generally a])])i-i;ciated that the money expended by x\v.'

Canadian Government in the jiropagation of fish has 1)een well

spent and the returns to the public, both from a commercial and

a sporting standpoint, have been eminently satisfactory. Fish

Culture in Canada meets with public favor From all parts of

the Dominion applications for the extension of this service are

continuous. Xo better evidence of po])ular o])inion is required

than a comparison of the amount appropriated by Parliament for
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Fish Culture, which iu 1895-96 was forty thousand doUars.

Tliis amount has Ijeen gradually increased from year to year un-

til in 1905-06 the grant is one hundred and titty thousand

dollars.

Xo exotic species of fish have been introduced into Canadian

waters, operations being confined to indigenous species.

STATEMENT OF THE NUMBER OF FRY DISTRIBUTED IN

CANADIAN WATERS DURING FOUR YEARS,
1902 TO 1905.

1902 1903 1904 1905
Atlantic salmon... 9,857,000 7,348,000 8,373,500 9,114,000

Pacific salmon 15,974,000 17,818,000 13,560,000 16,772,000

Whitefish 108,000,000 81,000,000 82,500,000 105,500,000

Pickerel 15,000,000 21,000,000 24,000,000 26,000,000

Salmon trout 2,460,000 4,618,000 2,575,000 3,530,000

Speckled trout 10,000 65,000 16,000 514,000

Rainbow trout 71,500 98,000 50,000

Grev trout 260,000

Lobsters 120,000,000 181,000,000 337,000,000 463,000,000

The government of Peru has contracted with ^Fr. R. E. Coker,

a graditate of Johns Hopkins T'niversity and a former employe

of the Bureau of Fisheries, to conduct l)iological obsen^ations

along the coast with the view of investigating not only the ma-

rine fisheries but the guano industry and make recommendations

as to the advisability of changes in the laws for the protection of

fish and the iDrotection of gaiano-producing birds. The purpose

of the investigation is not only to increase the supply of commer-

cial fishes but also to take measures to protect the food upon

which the guano-producing birds live. Mr. Coker will also make

investigations with the view to the introduction of oysters.

Some inquiries have been made with reference to investiga-

tions in the fresh waters of the country. Although under tropi-

cal skies the fresh water streams and lakes of Peru are fed by

glacial waters, and many of them are at an elevation where the

climate is temperate rather than tropical. Lake Titicaca in

Peru and Bolivia is the highest navigable lake in the world and

its waters are undoulitedly cold enough for the introduction of

some desiralile fresh water species of fish from the temperate

zone. It is of interest to know that the present inhalntants of

this lake, at an elevation of al)out l'^,00() feet, are all of marine

origin. There are nutnv lakes including the headwaters of the
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Amazon of which the impression has prevailed in Peru that the

waters are too cold for fish life. Some of these would undoubted-

ly prove congenial to some of the species of Salmonidae.

CHILI.

Attempts at fish cultural work in Chili have been conducted

for a number of years under the direction of Frederico Albert,

Chief of the Seccion de Aguas i Bosques del Ministerio de In-

dustrias. It appears that on two or three different occasions pre-

vious to the administration of Mr. Albert the Chilian govern-

ment obtained shipments of salmon eggs without making prep-

aration for their reception in the country. Consequently when

the eggs arrived in Chili after a long journey they were a total

loss

Carp were introduced into Chili a number of years ago with

disastrous results, ilr. Albert reports that after they were in-

troduced the trucha and pejerrey which abounded in the streams

of Chili became very much diminshed in numbers. He attri-

butes the diminution to the fact that the carp devoured the food

upon which the native species subsisted, and states that the carp

themselves were not a success and that they became a thin and

bony race of fishes. His report indicates that the species acquired

more bones than the usual number, but it is inferred that this

is not the case. The bones became more prominent as the fish

became reduced in size and flesh. In addition to the carp, tench,

calico bass, and goldfish were introduced but no information has

been received as to what effect, if anj', was produced by their

introduction.

During the year 1903 quite an extensive salmon station was

constructed near Los Andes During the past year 300,000

fishes six months of age were distriljuted from this station, con-

sistijig of x\-tlantic salmon, rainljow trout, bro\^TL trout, and

steelhead trout, the eggs of which were all obtained in Europe.

It is too early to re]jort any results from fish cultural work in

Chili, however. AMiile the people in general can not yet appre-

ciate the value of fish culture, it is regarded as of great import-

ance by the government. There are no private fish cultural

establishments in the couutrv.
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AEGENTINA.

As the Society has ah'eadv been advised, this work was in-

augurated b}' the Argentiue government in the fall of 1903, when

Mr. John W. Titeonil) was employed to make investigations. Mr.

Titcoml) was in the country seven months during Avhich time he

traversed portions of it lying between latitude 25 degress and 43

degrees south. He constructed the first hatchery in South

America and before leaving Argentina, eggs of various species of

Salmonidae had arrived and had been successfully hatched.

The government has organized a division of fish culutre in the

Bureau of Animal Industry of the De])artment of Agriculuture,

for the support of which $35,000 paper money ($15,418.50 gold)

is annually appropriated for salaries. The chief of the division

of fish culture is Mr. E. A. Tulian, a member of this Society

and formerly superintendent of the United States Bureau of

Fisheries Station at Leadville, Colorado. The government pro-

vides for a second chief and the necessary number of superinten-

dents of stations. At the present time, besides Mr. Tulian three

fish culturists from the United States have entered the employ

of the Argentine government. The following list shows the as-

signments of eggs furnished the Argentine government from the

United States and the results secured from them.

Per Cent.
Year Species No. Shipped Hatched
1904—Brook trout 103,000 82

Lake trout 50,000 95
Rainbow trout §100,000
Stee'head trout *20,000
Landlocked salmon... 50,000 90
Whitefish 1,000,000 90

190.5—Brook trout 300.000 94
Lake trout 224,000 95
Rainbow trout 100,000 48
Landlocked salmon. . . 30,000 83
Chinook salmon flOO.OOO

1906—Brook trout G0,000 79
Lake trout 80,000 94
Rainbow trout 24,000 10
Landlocked salmon. . . 20,000 93
Chinook salmon 300,000 97
Sockeye salmon 122,500 95
Silver salmon 89,180 97

It will be noticed from the taljle that the eggs of the rainl)o\v

§Planted eggs in Lag-una la Grande en route to Nahuel Huapi.
*Hatched en route and planted from the vessel off the Brazilian coast.
tEggs a total loss.
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trout in 1904 were planted en route to the haicherv. This was

due to the fact that they were in bad condition and it is very

doul)tful if any of tliem produced results in the waters where

planted. In 19'J5 only 48 per cent, of the eggs hatched, and in

1906 only 10 per cent. The cause of this low percentage is not

postively known hut in all prol:)alnlity it was due to the fact that

the eggs were taken from fish which were reared in spring water

and the eggs were eyed in water of a temperature of ahout 53

degrees. They were then subjected to a temperature of 34 to 35

degrees for a long period—a necessary proceeding where they are

to be carried in transportation cases on a trip from forty to fifty

days in duration. Whether rainbow trout eggs taken from wild

fish can be eyed successfully in an extremely low temperature

and then transported with good results is yet to be determined

by actual trial. Certainly it is known that rainbow trout eggs

are more sensitive to temperature changes than any of the other

species of Salmonidae artificially propagated.

The eggs of the steelhead trout which proved a failure in

1904 were undoubtedly too far advanced for shipment. The loss

of the Chinook salmon eggs in 1905 is not accounted for. They

were packed by an expert who has successfully carried eggs of

this species to Xew Zealand with very small losses, and the ques-

tion of temperature or the stage at which packed are not factors

to be considered unless the temperature of the eggs became too

low while they were being held in cold storage in England or in

Buenos Aires, in each of which places they were so held for sever-

al days. Eggs of other species shipped at the same time were

held in a similar manner, however.

In addition to the eggs secured from the United States

25,000 Atlantic salmon eggs and 5,000 brown trout eggs were

obtained in England during the past year. Hatcheries have l^een

established at Xahuel Huapi, Santa Cruz. Alta Gracia. Bueno^

Aires and Chascomus. Eggs have already been taken from the

brood stQ,ck of trout reared from the first lot of l)rook trout eggs

sent to the country in the winter of 1903-04 and hatched and

reared at Xahuel Huapi.

In addition to the acclimatization of foreign species of fish

one native fish is propagated, namely, the pejerrey. Ther? are

two species of pejeiTcy in Argentina, BaslJirhthi/s honariesis and
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Bnsilieliflii/s iiiirroleiii, lotus. Thev are rc'o-ardcd as the most
valiial)k' fTvsli-wator tisluvs of the couiitiT. They are found in

fresh, Ijraekish, and salt water. During the winter months one
species at least (BasiUclitlujs bonanensis) ascends the JRio de la

Plata from salt or Itrackisli waters to ])laces above .Buenos
Aires where it is caught Ity anglei's with two or three hooks at-

tached to one line, vcrv much as the smelt is caught in the tidal

rivers of New England However, there is never any ice in tlir

Rio de la Tlata. The fish is a s])ring sjiawner, ripe spawning
specimens having ))een found from early October to late Xovem-
her according to the altitude or latitude and consequent tempera-
ture of the water in which caught. The fisli has very clear white
flesh and small specimens are almost transparent. When from
five to eight inches long pejerreyes are served in English and
American cafes in Buenos Aires as smelt.

I have seen adult specimens weighing five or six pounds but
I uiiderstand they sometimes attain a weight of fifteen pounds.
The fish has quite an extensive range in the counti'v l)ut the peo
pie are now stocking some of the uninlialjited lakes with them,
thus extending the range hy artificial propagation. The eggs
are adhesive and in some instances it has been found best to

trans])ort the eggs direct to the waters to be stocked and plant
them in the hd^es where they are surrounded by brush or other
pro]:)er protection from i)redaceous Ijirds and animals until iliey

hatch. The eggs have also been hatched to a limited extent in

McDonald jars.

There are no private fish cultural estal)lishments in the
country.

hi addition to the work with fishes a practical oysterman has
been employed l)y the government. He recently arrived in the
country with a lot of oysters to be planted at suitable points
along the coast. He is to remain in Argentina for an indefinite

period and make investigations as to the possibilities for extend-
ing the work of oyster culture.

With each shipment of eggs from the Fnited States to Argen-
tina some minor improvements have been made. The following
is a description of the case ^nth improvements last adopted

:

The case consists of an outer and an inner box, having a space
between them filled with non-conducting material, an ice space,
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and egg trays in the center, with a lid on to}). The hottoni of the

outer and inner liox is c-onnnon to lioth. Tongued and grooved

himher shoiihl he used in the construction of the case.

The height of the case is hased upon the nuniher of. trays re-

quited to carry the proposed shipment, tliougli one or two empty

trays are not ohjectionable. Tlie case shoukl be 3 feet, G inches

long, 2 feet wide, and not to exceed 30 inches high, outside meas-

ure. Four hasps are used, two on each side of the lid, so that it

can be opened from either side. Eope handles are ])laced on each

end of each case, with a cleat of three-fourths inch material

placed close abo\'e the holes for each rope handle.

Between the inner and outer box there is a two-inch space on

all sides which is to be filled with a non-conducting siibstance

such as shavings, moss or other suital)le material, and covered

as shown on bhu'-])rint. A similar space and non-conductor hav-

ing a metal covering and fitting neatly over the ice hopper and

space for ice should l)e attached to the lid of the outer box. It is

important that tlu' inner l)Ox 1)e made water tight in order to

keep the filling dry.

Between the inner box and the egg trays there should be a

two and three-fourths inch space for ice, separated from the trays

by perforated zinc, and between the perforated zinc and the trays

a space of about three-fourths inch. The one-half by one inch

and one-half by one and one-half inch vertical supports for the

perforated zinc are to te placed between the perforated zinc and

the trays. These supports are held in position by short strips of

the same material fastened on top.

The ice hopper is made of thin material and covered on the

bottom with perforated zinc. Cleats or small rope handles

should l)e attached to the ice hop])er which is made removable but

so fitted as to secure it against sliding.

The tray frames are made of one-half l)y one and one-fourth

inch lumber, and it is important that they fit easily in the center

of the case. The bottom is to be covered with wire cloth of No.

25 or 27 wre, about twelve meshes to the inch, which is stretched

tightly so that it will not sag, causing the drip water to settle

in the middle of the trays to the detriment of the eggs near the

edges. It is desirable to have a covering of strong cloth over the

edges of the wire bottoms of each tray to prevent their sticking
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to the mosquito netting of the tray underneath. A short one-half

inch lifting cleat is fastened to the inside ends of each tray.

Wedges are used to keep the trays in place. The bottom tray

rests on three small cleats fastened to the bottom of the case

length-wise as shown in Ijlue-print, and having small "V-shaped

grooves cut into them for the passage of drip water to the drain

iiok'.

One three-fourths incli drain hole, provided witli a cork,

should l)e made in the bottom of the case as shown in blue-print.

Two seven-eights ])y three inch cleats are placed lengthwise un-

der the bottom of case. The inner box, bottom of lid, hopper,

trays, perforated zinc, and supports are asphalted.

It is important that the outside dimensions of all tray frames

be uniform that the trays may be interchangeable.

The eggs selected for shipping should barely show the eye

spots without the use of a glass, and should be j^icked over very

carefully. In packing, spread a layer of moss as evenly as possi-

ble over the tray Ijottom to a depth of one-half inch and upon

the moss place a layer of mosquito netting. This prevents the

eggs from mixing with the moss and working through it to the

tray Ijottom. The eggs are laid iipon the mosquito netting one

to two layers deep, spread to within one-half inch of the tray

frame, and covered with another piece of netting. The remain-

der of the tray is then to be lightly tilled with moss. The upper

netting should be cut large enough to extend up to the outer edge

of the tray all around, so that in examining the eggs it can be

rolled back and returned without disturbing the eggs.

The cases of eggs are usually stored in one of the fruit rooms

to which the attendant has access daily. It is customary to wet

down the cgg)=^ with ice water daily and pick them over whenever

necessary. The water should be of the same temperature as the

eggs, thirty-four degrees to thirty-five degrees and is poured

through the hopper. The ice compartments are kept full of ice

by replenishing daily or as frequently as necessary. There are,

as a matter of course, occasional days when the attendant cannot

have access to the fruit room.



American Fislieries Societi/. 201

NEW ZEALAND.*

Wlien the Britons first settled in Xew Zealand they found

heautiful eh'ar water streams fed from snow-elad mountains

which contained very few and inferior fresh water fishes. Ac-

climation societies were formed and through them shipments of

eggs of various species of Salmonidae were imported with vary-

ing success.

The brown trout was iiitrodueed in Xew Zealand about thirty

years ago. The first shipment was from England to Tasmania

and from eggs obtained at Tasmania the stock was obtained for

Xew Zealand waters. Later shipments of l)rown trout eggs were

sent direct from England to Xew Zealaml. With the exception

of the Auckland district, brown trout have been put into almost

every stream in the south and as a result there is excellent brown

trout fishing in almost every district. Within certain distances

of the sea in all east coast rivers brown trout have become ana-

dromous, going down to the sea after spawaiing and living there

all summer, returning in the autumn. These fish are frequently

taken by fishermen in nets when fishing for indigenous marine

fishes. The fishermen say that they are caught in from five to

seven fathoms of water. In handling them for stripping they

have run from five to twenty-two pounds in weight. They are

very much esteemed by the sportsmen. They take the fly readily

but not more so than the steelhead trout; in the lower regions

they are taken l)y casting the ordinary spinner. Brown trout are

also found in lakes of the south. Eecords show the weight of the

lake trout to l)e twenty-seven pounds.

Several importations of Loch Leven trout eggs direct from

the hatchery of Sir James Gibson, Howieton, Scotland, have been

made. The fish hatched from these eggs were held as brood

stock in the ponds of the various acclimatization societies, and

the young fish from the brood stock thus obtained were liberated

in the streams—sometimes in the same rivers with brown trout.

Commissioner Ayson states that where the Loch Leven trout has

been introduced into the same stream with the brown trout it

has been impossible to note any difference in the two species. A
few Scotch sea trout have Ix'en introduced into Xew Zealand and

*The Comirittee is Indebted to Mr. L. F. Ayson, Fish Commissioner
of New Zealand, for most of tlie information following.
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the opinion prevails that the sea tront. ^'. trittta is the sea run

/S'. fario.

Aljout twenty years ago the speckled trout, ^'. fontinalis. was

introduced and nearly all of the acclimatization societies in Xew
Zealand hold a brood stock of them in their ponds. In only two

streams of Xew Zealand has this species obtained a foothold

—

one in Auckland district, about fifteen miles from Eotarori and

one in the Canterbury district. Brook trout have been caught

with rod and line up to six pounds in weight. The failure of this

species to become firmly established throughout Xew Zealand

is attributed to the presence of the l)rown trout.

About twenty-five years ago the Auckland Acclimatization

Society was presented with a shipment of steelhead trout egg^

from California l)y the late Thomas Russell. It is reported that

this is the only shipment of eggs of the species which has ever

been sent to Xew Zealand from the United States. The eggs

were obtained from iMr. A. Y. Lamotte, who had a private fish

hatchery at Glenn Ellen, California, and were secured from steel-

head trout taken in Sonoma Creek. They were shipped under

the name of rainbow trout egg^ and to this day the fish is called

rainbow trout in Xew Zealand. The fish hatched from these

eggs were liberated in streams flowing into Lakes Rotorua and

Rotoiti. and other streams in the Waikato district. They have

done remarkably well throughout the whole of the Aukland pro-

^^nce, and lakes and streams in which brown trout existed pre-

vious to the introduction of the steelhead trout now have nothing

in them but the latter. They seem to have superseded the brown

trout. The Auckland district is the only part of Xew Zealand

in which the steelhead trout have done remarkably well. The

records show that steelhead trout have been taken up to twenty-

five pounds in weight, and fish ranging from ten to eighteen

pounds are not an uncommon occurrence. The larger fish are

taken by trolling. The fish generally taken with the fly range

from two to seven pounds in weight. Thus far there has been

no evidence that the fish have become anadronious.

While the steelhead trout seem to have su})erseded the brown

trout in the streams and lakes of the Waikato district, the many
attempts to introduce them in the waters of the Wellington dis-

trict seem to ha\'e resulted in failure, due to the presence of the
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brown trout. A])parently X\w waters in which the steelhead trovit

survive tlie l)rown trout liavc a somewhat higher temperature

than the waters in which tht' hrowu trout superseded the steel-

heads. The highest summer temperature in the snow-fed rivers

in tlie south ishmd is aljoiit tiftv-tive degrees. This is where the

l)ro\vn trout do not alh)\v tlic steelheads to obtain a foothold.

No definite results have followed tlie attempts to introduce

the chinook salmon previous to the year l^M)!). At this time

the New Zealand government took u|) the introduction of this

species in a systematic way and since then has devoted its efforts

to one river, namely, the Waitaki. This river has its source in

three tril)utary streams which flow into hd^es and the outflow

from these lakes form tlie ^^'aitaki. whieli is a stream about the

size of the Sacramento IJiver in California. Chinook salmon

eggs have been imported annually since li)(t() and a good per-

centage of them have been successfully liatched. Some of the

young fish have been held until over a year okb before l)eing

planted. During the autunis of 1904 and 1905 (month of

April), re])orts came from the streams flowing into Lake Ohau

that fish resembling salmon were spawning. The information

was not received at headquarters nntil six weeks after the time

the spawning was ol)>;erved, and when a man sent out by the gov-

ernment to investigate had arrived, the fish had disappeared.

Fishermen have stated that fish caught at the mouth of one of

the triljutary streams during the last two years are t)rown trout.

Howe\er, two of these anglers, of large experience in fishing for

salmon in Xorway, are emphatic in their statements that they

caught salmon.

There have been a great many importations of Atlantic sal-

mon eggs, all obtained from England. The introduction of the

Atlantic salmon was begun thirty years ago. In 1898 two speci-

mens, twelve and sixteen pounds in weight, were caught by ang-

lers and forwarded to Dr. Gunter of the British Museum, who on

examination pronounced them to be *S'. salar. For the present,

however, the attempts to acclimatize the Atlantic salmon have

been discontinued.

Several shipments of whitefish eggs had 1)een made to Xew
Zealand previous to 1903 and upon arriving in the country there

was no conveniience for hatching them. They wer^ divided up
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into lots and turned over to the acclimatization societies, and it

is presumed that ver}^ few if any fish were successfully planted.

In 1903 the New Zealand government established two small

whitefish stations on Lakes Kaneri and Tekapo, and shipments

of whitefish eggs have been received annually, beginning in 1903,

and a large percentage of them have been hatched and planted.

English perch have been introduced in some of the New Zea-

land streams where they have obtained a foothold and depleted

the brown trout. They also follow up the spawning trout and

devour their sjiawn. These j^erch when caught sometimes weigh

four pounds. English tench have been introduced into shallow

water lagoons not suitable for trout.

Great credit is due to the acclimatization societies for the

work done by them, but it is unfortunate that the government

did not assume control of the work in the start and conduct it

systematically. The presence of the brown trout in the large

portion of the waters of the country makes it impracticable to

introduce some of the other finer, more desirable species. The
acclimatization societies were originally founded from motives

of public spirit but at the present time most of them are estab-

lished on a commercial Ijasis. They control the waters whicli

they stock with fish and the anglers pay for the privilege of fish-

ing in these waters. A whole season's license is $5 and a half

season's $3. Visitors can take out a license for a day or two at

the rate of 50 cents per day.

For a description of Xew Zealand waters and other particu-

lars of interest to anglers reference is made to Hamilton's Trout
Fishing and Sport in Maoriland.

TASilAXIA.

The fisheries act of 1889 provides for the appointment of

commissioners of fisheries, not exceeding twenty-five persons, in

whom are vested the general superintendence, management and
protection of all the fisheries in the State of Tasmania. Various

species of the Salmonidae have been introduced, namely, S. fario,

S. trutta, S. fontinalis, S. levenensis, S. irideus, chinook salmon
(Oncorhynclius tscluiwytscha) , and blueback salmon (Oncorliyn-

chits nerka) ; two indigenous species—the fresh water herring or

cucumber fish, Prototroctes maraena, and the fresh water black-



American Fisheries Society. 20")

fish, Gaclopsis in arm o rat us—have been propagated, and tln-ee of

the family Cyprinidae—European carp (Carassius vulgaris),

goldfish (C. auratus) and English tench (Tinea vulgaris), have

become well established in Tasmanian waters.

Until recently the young fish Avere distribufod as soon as the

imibilical sac was absorbed and the fry began feeding, -but lately

it has been decided to distribute the fish as yearlings The com-

missioners have two hatcheries, one at Hobarf and the other at

Launceston The government makes no appropriation, the hatch-

eries being supported by receipts from the sale of licenses and

the sale of fish ova to neighboring sl^ates. The hatchery near Ho-

bart was established in 1804 and the one at Launceston within

the past five years As funds are limited, very little money is

spent in the artificial propagation of fish. During the year 1903,

eggs to the number of ahouf 600,000 blueljack salmon, and about

300,000 rainbow trout, brown trout. Loch Leven trout, brook

trout, and Scotch sea trout were hatched and distributed. Dur-

ing the year 1905 the output of the hatcheries consisted of aljoui

300,000 rainbow, brown. Loch Leven, brook and Scotch sea trout.

The general results from all of the above named exotic species

with the exception of the blueljack and chinook salmon have been

successful. Brown trout have been captured by rod weighing up

to twenty-nine pounds, and rainbow trout in some of the waters

have attained in one year and ten months a weight of four and

one-half pounds.

The sentiment of the general puljlic has Ijcen on the whole

favorable _to the introduction of the Salmonidae, and from a

tourist point of view it has attracted annually large numbers of

anglers, not only from Australia, but also from England and

India. There are no private fish hatcheries in the country.

EXGLAXD.*

The government of England does not engage in fish culture,

but the Board of Agriculture and Fisheries maintains an obser-

vant attitude toward the subject and exercises authority in respect

to many matters, such as the enforcement of the fisherv laws, the

*For the facts herein stated we are largely indebted to the Hon.
Charley E. Freyer, Supervising Inspector of Fisheries, Board of Agricul-
ture and Fisheries, London.
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collection of .statistics, the construction of fishways, termed '"'sal-

mon ladders" and "fish passes," and the issuance of fishing

licenses ; and acts as the adviser of the government in fishery

matters generally, hoth fresh water and marine.

There are, however, numerous ])rivate fish culutral establish-

ments, including two devoted to marine fishes. Of parties en-

gaged in fresh water fish culture we have a list of thirty-three.

Of these, twenty-nine are found advertising in a few numbers of

three English journals in 1906; twenty-eight of them state what

classes of fish they breed or handle, and twenty-five specify the

species. We find that amongst these advertisers, eighteen men-

tion the European brown trout (Salmo fario); thirteen the Loch

Leven trout; twenty-one the rainbow trout (Salmon irideus);

three the American l)rook trout (Salvelinvs fontinalis) ; and one

party the steelhead trout. Of fishes of other families there are

four offers of perch, two of roach, and one of bream, and from

other sources we are able to add to this list of coarse fish for

sale, carp and tench.

Some of the establishments, we are informed l)y our corres-

pondent, also handle the Atlantic salmon (S. salar) and the gray-

ling (ThijmaUus vulgaris). The Atlantic salmon would appear

to be the special object of the work in the Eiver Eden Salmon

Hatchery at Carisle.

As stated above, the American brook trout (S. fontinalis)

and the rainbow trout (S. Irideus) are among the species regu-

larly j)roi3agated l)y many fish cultural establishments, but the

prospect of their becoming acclimated is not regarded as favor-

able. The brook trout is reported as having almost entirely dis-

appeared from the open waters where introduced, and the rain-

bow, though thriving well under certain conditions, is apt to dis-

appear entirely from waters where it is not strictly enclosed.

The acclimatizaton of the steelhead (Salmo Gairdneri) has

also been tried ; and an attempt is now being made to introduce

the Salmo Hucho from Austria.

In the marine hatcheries the species thus far projnigated

artificially are three species of flat-fishes, the sole (Solea vulgar-

is) ; the flounder ( Pleuronectes flesus) ; and the plaice (P. plat-

essa) ; and among Crustacea the European lobster (Homarus

vulgaris).
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So far. then, as our information goes, it indicates a restric-

tion to salnionoid culture more close, even, than is the case in

America. ]\l()st of the advertisers offer fish one and two years okl,

many of them eggs; and there are many offers of live food mate-

rials and water plants.

It does not appear that the ])ractice of gTowing any species of

fish for market has yet estalilished itself in England, and the use

which seems to he anticipated by fish culturists of their products

is the stocking of open waters for the purjtose of angling, in

which field Englishmen k'ad the world.

In angling, however, and in the use of the booty thus secured

there is by no means the same limitation in species as we observe

in the matter of artificial culture. I'he so-called "coarse" fishes

(a term including all species except salmon and trout) are high-

ly esteemed as objects of pursuit and material for food. Xot

only perch and ])ik(', but the mciiiliers of the Cy])rinoid family,

car]), tench, bream, roach, chub, etc., are thought proper oljjects

for the exercise of the sportsman's skill. They are protected by

the law, which provides an annual close-time, from March 15 to

Jime 15. for all fresh water fish other than pollan, trout, char

and eels; and the sporting journals overflow with notes of their

ca])ture. of which the successful anglers appear to be very proiul.

The conditions in English waters appear to be exceedingly favor-

able to the growth of fish and most species reach a larger size

than is common with the corresponding species in America. The

universal practice of weighing captures and reporting them af-

fords a wealth of evidence in this matter. Among the numerous

reports in the Fishing (Jazette of London, we have lately ob-

served, -for instance, the recorded capture of chubs weighing from

four pounds to seven pounds, fourteen ounces; tench weighing

six pounds; bream of nine and one-half to eleven and one-half

pounds; barbel of two and one-half or four and one-half pounds

for small, and twelve or twelve and one-half for large; roach of

three pounds, three ounces; carp of thirteen jiounds, twelve

ounces ; and pike of thirty-six and one-half pounds.

The most inij^ortant fresh water fishery of England and

Wales is undoubtedly the salmon fishery There are about thirty

rivers in which salmon are now caught. Xo complete statistics

of the catch have l)een })ul)lished, l)ut reports from eighteen rivers
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give a total of 61,474 salmon caught in 1904: and tlie total for

the country is somewhere above that number. This is within

the limits of a country having an area of 58,310 square miles,

that is, about as extensive as the state of ^licliigan. and inhabited

by 29,000,030 people. The sale of English and Welsh salmon

at the great Billingsgate Market in London, which is believed to

correspond roughly with the catch, declined in amount from 189o

to 1900, and after that rose in amount, the quantity passing

through the market in 1904 being the greatest for ten years.

The decline which culminated in 1900 appeared so alarming

as to call for investigation, and a royal commission was ap-

pointed for that purpose, having jurisdiction in Scotland as well

as England and Wales After a very thorough inquiry that com-

mission reported in 1902, and made recommendations embrac-

ing the enlargement of governmental authorit}' over these fish-

eries, better regulation of fishing and more thorough enforce-

ment of the laws governing the fishing, and measures to preveni

pollution of the rivers, and obstructions to the ascent of salmon

;

and to secure a better maintenance of the volumes of rivers.

With reference to artificial hatching they expressed the opinion

that the case for it had not yet been sufficiently established to

warrant their recommending the expenditure of public money

on the establislunent of hatcheries for supplying ova -or young

fish to the rivers of Great Britain generally, but that the subject

was one of gi*eat importance and deserving much more careful

study than it had yet received. They further advised the insti-

tution of systematic study, by observation and experiment, of the

value of artificial hatching and of various prolilems connected

with the life-history of salmon.

There exists in England an extraordinary number of fishery

societies. A list, which may not be complete, shows fifty such

organizations in active life in the early part of 1906. By far

the greater part of them are associations of anglers, as the names
indicate, and competitive and convivial purposes are i^rominent

in their programmes, l)ut some of them are organized for soberer

purposes, such as the maintenance and enforcement of protective

laws, the conduct of hatcheries, etc.
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SCOTLAND.*

In Scotland the government is represented by the "Fishery

Board for Scotland," which has about the same relation to Scot-

tish fisheries as the Board of Agriculture and Fisheries has to

the fisheries of England.

The board has established a hatchery for marine fishes at

Aberdeen, where it also conducts sundry scientific investigations.

The species bred are plaice, lemon sole, turljot, cod and some
other kinds. Plaice is the leading species and 39,630.000 of

these were hatched in 190-f.

Fresh water species are not included in the work of the

Fishery Board, but local "boards and private parties engage in

this work at some twenty stations. The most of them are salmon

hatcheries, a few of tliom haudhng sea trout along with salmon;

and two or three being commercial hatcheries dealing onlv with

trout. At the fourteen salmon hatcheries operated in 1900 tliere

were hatched about 3,5()o,000 eggs; at seventeen such establish-

ments in 1904, the number of eggs handled was about 4,7r)0,000

—of which probably 4,000,003 or a little more were hatch(Kl.

The nunil)er of salmon fry reared in 1900 is stated at 185,000

for the whole of Scotland, and there is no evidence that more
lias been done in more recent years. It will be noted that for a

country having eighty-one salmon rivers, the artificial work is on
a small scale. It is indeed almost insignificant when compared
with the vast numbers of eggs deposited by the salmon in the

rivers in the mitural way. In illustration may be cited the num-
l)er spawning in the river Spey as observed by the bailiffs, whose
duty it has been for many years, beginning in 1887, to count
the number of spawning beds seen, the term ''bed" being doubt-

less equivalent to "nest" and including only the deposit of one
pair of fish. The number thus counted has ranged from 2,763
in 1890 to 7,658 in 1902, and must indicate the laying of twenty-
five millions to seventy millions of eggs in a single year in that

river.

There are no statistics showing the total product of the sal-

mon fisheries of Scotland, but the Billingsgate Market in London
receives great quantities of them, the receipts for the year 1904

*For data about Scotch fishery matters we are indebted to AV. LColderwood, Esq., Inspector of Salmon Fisheries, Edinburgh.
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being 14,753 boxes of one bnndred pounds eacb, or upwards of

120,000 salmon. The great production indicated bv these figaires

]nust be regarded as resulting almost wholly from the natural

breeding of the salmon.

Among the trout-breeding establishments of Scotland is the

famous one at Howietoun. near Stirling. Founded in 18T3 bv

the late Sir James E. G. ^laitland. it has been from the first, as

now, the leading fish cultural establishment of Great Britain. It

now offers for sale four species, the common Eurojiean l)rown

trout, the Loch Leven, the American brook trout and tlie rain-

bow trout, at these rates ]ier thousand : for ova, $2.40 for brown

trout and Loch Levens, $3.60 for American brook trout and $4.8D

for rainbows; for yearlings prices ranging for the different

species from $72 to $84. Tw^o-year olds are to be had at $24 to

$26.40 per hundred. These prices, which are doubtless about the

same as those of other breeders, include transportation to any

railway station in England, ^Yales or Scotland. The demand

for these fish seems to be for the stocking of sporting waters.

The success of the introduction of the two American species

is regarded by the Ijest authorities as still uncertain.

XETHERLAXDS.

Prof. P. P. C. Hoek, scientific adviser of the Dutch govern-

ment in fishery matters, has communicated interesting informa-

tion regarding the Ehine salmon and its cultivation and other

fish cultural subjects.

The Duich government engages in the artificial propagation

of fish only indirectly and then only with reference to the salmon.

Holland has only estuaries and a small part of the lower courses

of the large rivers, whose sources are in other countries. There

are no trouts, except a few rainl)ow and Ijrown trouts reared in a

private esta1)lishment and destined for restain-ants in Amster-

dam; there are no whit^fish, except a migratory species (Core-

gonvs oxijrhynchus) : there are no grayling. Of late the culture

of carps and tenches has received the attention of some societies

and ])rivate persons engaged in the fish trade.

\(ix\\ regard to salmon culture it may be noted that the Dutch

government expends $3,600 to $4,800 annually in the ])urchase

of salmon frv from liatcheries at the headwaters of the Ehine in
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Gernianv. tlie release of the f'rv l)ei2ig superintended hy an ollicial

representative. The fish are liberated in April when the yolk-

sac is entirely al)sorbed. which is about six weeks after hatching.

The nnnil)er of sueh fry ])lanted dui'inu" the past six years was

as follows

:

1900 1,750,830

1901 l,959.-?00

1902 1,8G8J)00

1903 I,5;32.o00

1904 1,882.000

l!)U.-i 2,417,500

These plants are in addition to large nuniljcrs hatched and re-

leased at the ex])ense of Germany and Switzerland ; in thi' former

conntry this work has been carried on for at least thirty years.

Although only a comparatively short section of the Rhine is

in Holland, the salmon fishery there is much more extensive than

elsewhere. The run of salmon in the Rhine has greatly de-

creased in recent years, and all the countries concerned are very

desirous of restoring the su])ply. Prof. Hoek states that it looks

as if artificial ];ropagat:on has done no good, hut that nobody

knows how bad the fishing would have become if no artificial

measures had l)ee]i instituted. The general ]nd)lic has no senti-

ment whatever in regard to the value of fish culture. The salmon

fishermen are divided into two parties, the one thinking it is

useless, the otlnr thinking it would do good if ])ractised on a

much larger scale.

Prof. Hoek writes as follows regarding the hal)its of the

Rhine salmon, which is of the same species as our Atlantic

salmon :

You write: "The newly-hatclied Atlantic salmon remain in

the river for two years," and I found for the Rhine salmon that

the majority remain in the river for one year only. They pass

through iHolland in the course of i\Iay. A part of them, however,

remain longer: they are nearly all male fishes and are ripe in

their second winter. What is very curious is that we never ob-

served them wandering through Holland: 1 feel inclined to

admit that these fishes do not grow old and have given up the

seaward migration. But this is for the ]n-esent an hypothesis only.
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But a fact is that I liave seen a great number of young salmon

caught in ^lay in Holland, and I am sure that they are fishes of

thirteen to fourteen months only. I studied and described these

fishes at some leng-th and I would very much like to know how it

has been ascertained that all the young Atlantic salmon remain

in the ^American east coast rivers for two years"

SWEDEN.*

The Swedish government prosecutes fish cultural work

through the Agricultural Societies, which receive subventions

from the state for this work. At the head of these societies is

the Boyal Board of Agriculture. The Inspector of Fisheries is

a member of the board and reports to it.

Artificial work is applied to the ])ropagation of Atlantic sal-

mon (Salmo salar) ; landlocked salmon: lake trout (Salmo
trutta lacustris ) ; sea trout ( Salmo trutta

) ; charr ( Salmo sal-

velinus); whitefish (various species of Cpregonus). The fish

produced are mostly liberated as fry. There are in all forty-two

hatcheries, of which the majority receive subventions from the

state. In the year 1904 the agricultural societies paid out for

fish culture 25,158 crowns ($6,793) and 600 crowns ($162)

were expended on an establishment at Finspong, which belongs to

the state and defravs its expenses in part bv the sale of eggs and
fry.

Tlie total numl)er of eggs handled in the different hatcheries

in the year 1904 was as follows:

Atlantic salmon 2,117,000

Landlocked salmon 728,000

Trout (Salmo trutta) 535,000

Lake trout (S. trutta lacustris) 66,030

Charr (S. salvelimis) 719,000

"Whitefish (Coregonus) 490,000

Total 4,655,000

Many instances of successful results are reported. Fish cul-

ture is in favor with the public, as is shown by the demand for

fish planting.

*For this statement we are indebted to Dr. Oscar Nordqvist of Lund.
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Of exotic species the American rainl)OW trout and tlie Ameri-

can brook trout have l)een introduced, the former havina' re-

ceived greater attention; but results have not yet l)een reported.

In recent years a good many ])onds liave l)een constructed bv

private parties for the cultivation of carp and tench. For trout

culture the principal private estal)lishment is that at Engelsburg,

belonging to a private society and devoted mainly to the cultiva-

tion of rainbow trout. Complete statistics of these matters are

lacking.

In 1S9T there was organized a Swedish Fisheries Society,

located at Stockholm, where it ptiblishes a journal appearing six

times a year, the '"'Svensk Fiskeritidskrift." In 1936 another

society, the Southern Swedish Fisheries Society, has been or-

ganized, chiefly for the purpose of founding and conducting an

experimental station for fish culture and fisheries in ponds and

lakes; for the breeding of fish races of rapid growth and adapted

to the climate of southern Sweden ; for the founding of a school

for fresh water culture. The station is under construction at

Aneljoda, in tlie province of Smaland, eml)racing the fisheries

school and about one hundred acres of artificial fish ponds; and

besides these ponds the society has rented several small lakes for

experiments.

FIXLAXD.*

In Finland the government engages in fish ctilture, and the

duties connected with the work devolve u|)on an officer styled the

Inspector of Fisheries.

The species artificially propagated are whitefish (Coregonus

lavaretus and albula) : l)rown trout, (Salmo fario) American

rainbow trout ( S. irideus) ; American brook trout (S. fonti-

nah's); ]tike, ( Esox lucius) ; roach, (Leuciscus rutilus) ; and

charr, (Salmo salvelinus). The fishes hatched are liberated at

various ages, but mostly as fry.

There are two public fish cultural stations, one at Evois and

one at Helsin^ors. The former is termed an experimental sta-

tion, and the latter is connected with a Fisheries Museum.

*To Dr. O. Nordqvist we are indebted for the facts about Finland.
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From Evois there were distributed in 1905 the following fr^-

:

Coreoonns hivaretus 2,-200,000

Sahno sahar 23,000

S. fario 10,000

S. irideus 448

S. fontinalis 10,000

E80X lucius 10,000

Leucdscus rntilns 2,000

From the establishment at Helsingfors there are generally

distril)uted some thousands of fry of the Ladoga charr, salmon

and whitefish.

The planting of Coregonns albnla and lavaretus and of the

American rainl^ow front have given practical results. The rain-

bow trout is found to thrive well in ponds and in one small lake,

but the American l)ass, large and small mouthed, which have

been introduced and ])lanted in various lakes, liave never been

seen since their liberation.

Of ])rivate fish cultural establishments there are known to be

three, of which two have been established within the past five

years. They handle salmo ferio, Coregonns lavaretus and the

American rainbow trout, Ijut only for their private waters.

The Finland Fisheries Society, founded in 1891, publishes

a journal "Fiskeritidskrift for Finland," arranges fishery exhibi-

tions, sends out teachers on different fishery topics, etc.

JAPAX.

\\\ addition to the account of fish-cultural and fishery matters

in Japan which appeared in the Transactions of the Society for

1904, the Bureau of Fisheries has recently published a very abl-i

and instructive report by Prof. K. Mitsukuri, of the Imperial

University of Tokyo, on "The Cultivation of Marine and Fresh

"Water Animals in Japan." It is therefore not incuml^ent on the

committee to devote any special attention to Japan at this time.

Immediately on the conclusion of the peace treaty with Ens-

sia, the Japanese government took steps to exploit the valual^le

fishery resources of Saghalien Island and the Siberian littoral

where fishing privileges were secured to the Japanese; and a
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rcsultiiiii- very large increase in the value of the fishing industry
of Ja])an may l)e looked for in a few years.

In U)(:)-> the United States government forwarded to Ja])an
at the request of the British Amhassador at Tokyo a lot of
25,00;) l)rook trout eggs. There were hatched in Japan and the
fry were placed in the ri\er that flows from Ynnioto to Lal<e

Chuzenji, near Xikko. where tliey have hecome well estahlished.
I'nder date of January 2-^. ];»()(;, Lieut. Colonel C. Y. Hnme,
the British military attache at ^Fokyo. forwarded a splendid
specimi'n in alcohol and wrote as follows regarding the onlv
Asiatic colony of American SalrcJiims fontiitnJls:

"These trout afforded very good snort during the months of
May, June and July (1905), and a large number were taken,
rather too many I am afraid. They M'ere strong, well-shaped
fish, m excellent condition and averaging aljout one-(|uarter
])onnd in weight. One of the Jajianese fishermen informed
that lu' had taken one of over a pound. l)ut dui'ing the four d;

I was on the river in June I never saw one ap])roach!ng that
weight. The great Ijulk of the fish canght were taken l)y thive
Japanese fisherme]i who fished for the hotels at (Inizeiiji and
Yumoto, and I have seen them with baskets of over thirty fish,

all taken with rod and line. My l)est day was twenty. I1ie fish

take the fly readily and are not as shy as the l)rown trout of the
British streams to which my trout fishing has hitherto l)een con-
fined. They are sometimes slow to move and will not take till

the fly has l)een presented to them three or four times. Th:'
most killing fly is a somewhat crude one dressed bv the native
flshermen. T\wy also take, among other flies, the ^^larch Brown,
the Blue Dun. and the Teal with yellow body. The Ja]ianese
fishermen also take them with a bright yellow natural fly and
dipping with a black watt-r caterpillar, both found in the river
A fly-spoon is also useful for the deeper reaches.''

nie

av

)\"

CHIXA.

Col. James L. Hodgers, a member of the Society and now
American consul-general at Shanghai, China, reports that the
Chinese government, through all of its multitudinous degTces or
branches, does absolutely nothing, so far as he can learn, for
fish culture or fish preservation. There are innumerable private
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carp pound? and fish ponds in general, but apparently no scienti-

fic culture. Yet Chinese are great consumers of fish food and

are to Col. Eodgers' mind the most expert fishermen in the world,

not even excepting the Japanese; in the deep-sea fisheries, how-

ever, they do not appear to be as far advanced as might be ex-

pected in view of their proficiency in the lakes, rivers, and canals,

where their devices are exceedingly ingenious and very efficient.

During the recent visit of the Imperial Chinese Commissioner

to America, our fish cultural and fishery methods were made the

subject of special inquiry, with a view to their introduction into

China.

BOOK LISTS.*

FISK CULTURE.

E. Giesecke.—Culture pratique des etangs.—^^Goohiiiann,

Hanovre.

A. Holztendorf.—I^'s eaux a poissons closes du royaume do

Saxe.—Dresde.

E. Weber.—Guide pour rexploitation des etangs.—Fine,

Stuttgart.

0. Zacharias—Comptes rendus des recherches de la station

biologique de Ploen, 12mo volume.—Xaegele, Stuttgart.

Eapport du laboratoire des peches maritimes a I'Universite

de Liverpool et I'etablissement de pisciculture marine de Piel.

C. Tinling, Liverpool.

G. Billard et C. Bruyant.—Vitalite des Alevins de Truite

dans les cultures d'algues.—Masson, Paris.

Borne, (von den).—Kiirze Anleitung zur Fischziicht in

Teiehen.

Huebner. (A.).—Teichwirtsehaft. (L'exploitation des

etangs )
.—Emil Huebner, Bautzen.

Paresi.—II Persico Sole nel Basso Ticino. (La Perche

Soleil dans le bas Tessin). Brescia.

Vogel (P.).—Die moderne Schleienzucht. (La culture mo-

derne de la Tanche). Emil Huebner, Bautzen.

D. Lugo.—Essai d'etude sur raequioulture au lac de Garde.

—

iMiori Riva.

*Books noticed in Bulletin de la Soc. Centr. de France, 1905, 1906 to
May inclusive.
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Ministere de 1'Agriculture du Commerce et de I'Industrie.

—

L'action du ministere en favour de la peche et de la jDisciculture

en 1904.—Bertero, Eonie.

J. Heuscher.—^^Guide pour I'elevage des jeunes Truites.

—

Attinger, Xeuchatel.

Weeger.—L'elevage de la Truite et des autres Salmonides

(4e edition,, revue par C. von Gerl). Yienne, Hitschmann.

Benardeau.—Peche et reproduction du Saumon en Loire.

—

Paris et Xancv, Berger-Levrault.

Levi-Moreno.—Les travaux de I'Ecole de Peche et d'Aquicul-

ture de Venise pendant sa deuxieme annee d'existence.—Venise.

Cornello.—Eapport sur faction morale de I'Ecole de Peche

et d'Aquiculture de Venise pendant sa deuxieme annee.

Borne (von dem).—Pisciculture artificielle revue par von

Dehschitz, 5e Edition, Parey, Berlin.

Susta.—La nourriture de la Carpe et des autres Poissons

d'etangs, 2e Edit. Henke et Lebeling, Stettin.

Walter.—L^exploitation des petits etangs. Xouv. edit. Neu-

mann, Neudamm.
Lavauden.—Eecherches sur la biologiie, l'elevage et I'accli-

mation, dans les eaux francaises, du Poissons-Chat.—Allier,

Grenoble.

Fabre-Domergue et Bietrix.—-Development de la Sole. In-

troduction a I'etude de la pisciculture marine.

Fabre-Domergue et Bietrix.—Developpement de la Sole.

—

Vuibert et N^ony, Paris.

FISHING AND FISH IN GENERAL.

G. Ferner.—La peche a la ligne.—^Grethlein, Leipzig.

Travaux de la Station de recherches relatives a la Peche

maritime a Ostende. Fascicule II. Ostende, G. Pots.

Martin, (J. W.).—La peche du Gardon et du Eotengle.

—

Bourdon et Benoit, Paris.

Aarbog for den danske Fiskerflaade. (Annuaire de la flotte

danoise de peche). Copenliague.

H. Bourdeaux, G. Griolet et C. Verge.—Code forestier, suivi

des lois sur la peche et la chasse, et code rural avec annotations

et renvois aux ouvrages de M. M. Dalloz.—Tours.
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P. Buffaiilt.—E<sai sur les eaux et la peehe fluviale dans le

departement de rAveyron.

E. Lebel.—De la necessite qu'il v a de rendre Tepandage obli-

gatoire pour les fal)riques de siicre et pour les distilleries.—Doal,

Peronne.

F. Rousselot.—Histoire de peche.—Messeiller, Xeuc-hatel.

Jho.-Pale.—La peche eu riviere.—^^Paris, Bellenand.

Le Bail.—La peche, renseignment et le credit maritimes.

—

Quimper, Guillaume.

]klartin.—Code nouveau de la peche fluviale, annote et ex-

plique, 13e edition.—Paris, Lenormand.

Parker: La niutualite chez les inscrits maritimes.—Paris,

Challamel.

Petit.—Code de la peche.—Chalons, Martin.

Gunther.—Statistiques de la peche dans les eaux continen-

tales pour I'Autriche et quelques autres pays d'Europe. Hoelder,

Vienne.

Yictorin.—Les produits de la mer. Hartleben, A'ienne.

Commission permanente pour I'etude des mers.—La peche

dans la Balti(iue a Tepoquo actuelle.

XATUKAL HISTORY.

0. von Aufsess.—Ix'S proprietes jjhysiques des lacs. Yieweg,

Brunswick.

G. Billard et C. Bruyant.—Sur le role des algues dans I'epur-

ation des eaux.—i\Iasson, Paris.

G. Antipa.—Les Esturgeons et leurs migrations dans les

eaux continentals d'Europe etude particuliere des especes du

Danube et de la mer x^^oire. Bucharest.

Zschokke.—Le Saumon et ses migrations. Stuttgart,

Xaegele.

Dr. F. K. Knauer.—Die Tierwelt unserer Suesswasser.

—

Aquarien.

Zacharias.—Sur Timportance des stations biologiques d'eau

douce. Ploen.

LTerkiUl.—Guide pour les recherches de biologic experiment

-

ale sur les animaux d'eau douce. Bergman, "Wiesbaden.

Gautron.—La verite sur le grand Serpent de mer.—Giviend,

Pouen.
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Margvrie (de).— La carte l)athvmetriqiie des oceans et

I'oeiivre de la comiiiissioii dc Wicsliadcii.—(*olin, Paris.

TECHNOLOGICAL.

S. E. Meek.—The fresh water fishes of Mexico nortli of tin-

istlnniis of Tehuantepec. Fiehl ('olinid)iai\

]\Iuseuni. Cliicao'o.

The Cainliridtiv Natural History. \n\. \\\. Fne iioiivelle

introduction a I'etude de Poissons. ^lacminaii. London and

Xew York.

E. Von Leyden.—La theorie parasitaire et l"etiolog-ie des

ecrevisses. Hirschwald, Berlin.

E. Rohert.—Les poissons veneneux et les poisons du poissons.

—Enke. Stuttgart.

A. Fedderson.—Agnbogen (Amorces).—Dansk Fiskeri-foren-

ings Kontor, Copenhague.

Yoeltzow et Lentz.—Decapodes et Stomatopodes de I'Ouest

Africain.—Francfort-sur-le-Mein. Diesterweg.

I). S. Jordon.—A (Juide to the Study of Fisheries.—Holt &
Co., Xew York.

PElilODICALS.

Jahrbueh fuer Acquarien und Terrarienfreunde.—Hans

Schultze, Dresde.

Bulletin Suisse de Peche et de Pisciculture. Redacteurs:

Savoie-Petitpierre et Prof. Dr. 0. Fuhrman, Xeuchatel.

Le Pecheur. Organe des pecheurs a la ligne et de leur

societes.—Ph. Linet, Paris.

Peche et Pisciculture. Organe de la Societe centrale pour

la ])roteetion de la Peche Huviale.

Dansk Fiskeritidt'ude. Mcdlcmsldad for Dansk-Fiskeriforen-

ing. Redaktor.

L'Acquicoltura Loinliarda.—Pjollatino mensile della Soc'eta

Lonibarda per la Pesca e TAquicoltura.

Allgemeine Fisherei Zeitung.—Organ des Deutschen Fisch-

erei A'ereins, Y. S. W. und der Kgl. Bayer. Versuchstation fuer

Fischerei.

Revue des Faux et Forets, Paris, 13, rue des St. Peres.
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Archives d'hydrobiologie et d'Etiides du plane-ton.—E.

Nagele, Stuttgart.

Aunuaire de la flotte danoise de peche pour 1906.—Christren,

Copenhagen.

Station de Pisicultnre et d'Hydrobiologie de I'Universite de

Toulouse. Bulletin pour Tanne 1904.—Privat, Toulouse.

Eapports sur les peches maritimes neerlandaises.—Yan Cleff,

S'Gravesande.

Xear the conclusion of the report Mr. Atkins made the follow-

ing comments

:

In examining the advertising pages of some European Jour-

nals, especiall}^ the German journals, I found large numbers of

hatcheries offering eggs and young fish for sale, and I could

hardly find one that did not offer either rainbow trout or Ameri-

can brook trout, and the majority of them were offering both. In

fact, I think there were more of those advertisements that speci-

fied the American fishes than of those that specified the European

brook trout. So that at present our American species are great

favorites abroad. Some parties in England doubt whether the

rainbow trout will be entirely successful, and I suppose for years

it will be a matter of uncertainty.

The following discussion was had regarding the Paris

hatchery

:

^Ir. Clark : ^Mr. Titcomb suggested that questions regarding

the raceway might now be considered and noted in the proceed-

ings. I would therefore suggest that the matter be taken up now.

Mr. !Marks is here, and is, I believe, ready to answer any ques-

tions.

^It. Titcomb : I thought it would be a good thing to get

answers to the questions a good many individuals have asked, and

I hope the other fish culturists will also ask any that I may omit,

so that we may get that matter in the report. I would like first

to have Mr. Goodwin put down the recipe for the making of the

Lane's food.

Mr. J. P. Marks : Two quarts animal meal with one and one-

half pounds of salt put in water and brought to a boil. Then add
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a mixture of eight quarts of corn meal and sixteen quarts of

wheat middlings. Then cook about five minutes. This material

is then put tlirough a plate having perforations, for old yearling

trout, three-sixteenths of an inch in diameter; for two year old

trout, one quarter of an inch in diameter; and for the larger fish,

of five-sixteenths of an inch in diameter; in order to produce the

vermicelli-like substance which you have seen. While cooking,

the material should be thoroughly stirred. The foregoing is a

recipe for Lane's food.

'My. Titcoml) : How often is this food given to the fish and
to what extent ?

Mr. ]\Iarks
: We feed it once a week and liver once a Aveek to

large fish.

31r. Titcoml) : Do you only feed your fish once a Aveek ?

.Mr. ]\larks: Twice a week—that is, large fish—vearlings

once a day, and two and three year olds, three times a Aveek.

Mr. Titcomb : The Lane's food ?

Mr. Marks
: Xo. We feed the Lane's food once a Aveek to all

the fish, except fry and fingerlings.

Mr. Titcomb: Then after the spaAvning season the larger

fish are fed three times a week with this food ?

Mr. Marks : Usually right after the spaAvning season we only
feed liA'er—this food is only given througli the summer season

—

spring and summer.

Mr. Titcomb : And Avhen you feed this food you feed this and
the liver alternately once a Aveek ?

Mr. Marks : Yes.

Mr. Titcomb: What is the address of the company that

makes this food ?

Mr. Marks
: The Bowker Company, 43 Chatham street, Bos-

ton ; and 68 Broad street, Xew York.

j\rr. Titcomb
: I understand this food is especially useful at

stations Avhere you cannot have fresh meat ahvays available, and
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can be used as a standby to take care of fish for a week or two in

such cases.

]ilr. ]\rarks : Yes. Three years ago we fed one or two pound

rainbows nothing else than that for three months.

Mr. F. E. Bassett : What do you know regarding the ([uality

of fish when prepared for the table with this animal food com-

pared with liver fed fish wholly?

Mr. Marks: I could not say. Some of these men that use

mixtures claim that the fish is improved by them. I do not think

there is any doubt but what the mixtures of wheat middlings with

any meat food improves the fish.

]\f r. Bassett : Would you consider it as fattening as meat ?

^Ir. Marks: No, I don't think so.

~M\\ Titcomb : It keeps your fish in better condition for

spawning to have some of this food given them.

:\Ir. Marks : Yes.

]klr. Clark: I would Ike to ask regarding the race, if you

don't think that better result* would be obtained and double the

quantitv of fry carried, if you had two sections, each half the

length of the present raceway, and having the same flow of

water ? In other words, double the quantity of water and double

3''our fish by having them in two shorter raceways ?

]\Ir. Marks: Yes, I think l)etter results would be o1)tained l)y

the method you suggest.

]\Ir. Titcoml) : You would doulde the capacity of your race-

way for the same length?

Mr. ^larks: Yrs sir. We find a loss at the lower end larger

than at the upper end, if the race were shorter with the same

volume of Avater, the lower fish ought to be better.

]^Ir. Clark : The idea that I have. :\rr. President, is that the

long trough does not carry fish enough.

^Ir. Titcomb : Would you shorten \\\^ your intermediate riffle

compartment also ?
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^Ir. Clai'k : Xo. ii(»tliin,u- to amount to anvthin.u'.

^iv. Brown: You ]»ut more fisli in cacli division?

]\rr. Clark: ^lore fish would naturall\- come in each division,

and the idea of having the two race ways of 200 feet each is that

you could introduce douljle the quantity of water for the hundred

thousand fish, whereas it would not he safe here now, even if

there was an ample supply, to introduce it when the fish were

voung, hecause the current would he too strong.

Mr. ]ilarks: With the amount of fish we have there now, hy

fall it will l)e crowded—the growth of the fish will crowd it.

^h: Titcomh : With the current which you have, do your

fish dash against the screen?

^Ir. Marks : This sized fish ?

]\Ir. Titcomh : Yes.

^Ir. Marks: Xo, hnt putting fry in from the trays it will

drive them against the screens.

^[t. Atkins: What proportion of those fish do you expect

to die during the season ?

Mr. ]\lai-ks : I do not think we will lose over three or four per

cent.

^Ir. Atkins : Between now and when ?

^Ir. Marks: Say hetween now and Septemher—provided

there is no disease.

]\Ir. Atkins: How do you take out the dead ones?

]\Ir. Marks: With a scap. When we clean it down the dead

ones wash down against the screen and are taken ()tf.

Mr. Atkins : Do you count or keep a record of the dead ones ?

Mr. :\larks: Xo. sir.

^h: Atkins: But you satisfy yourself of the amount of fish

after vou get throuuh.
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]\Ir. ^larks : If we get many dead ones we know there is

something wrong.

~My. Lydell : How do you get your fish out of there finally ?

A. It is not very hard.

Q. How is it done ?

A. With a small seine.

j\Ir. Titeomb : Do you take them right up in the seine ?

3Ir. Marks : Yes, sir.

]\Ir. Titeomb : I think it would be easy to put below each rif-

fle a flat frame of fine netting, so that they would wash down on

it, on the princijile of down-stream salmon rack.

Mr. Marks : We take the bulk out with a seine and then take

two screens and a scap, and catch the rest, and then move on

down and do the same thing. There is no troiible in catching

them.

Mr. Atkins : You count those fish that you put in there ?

Mr. Marks : Just estimate them—that is all.

Mr. Atkins : And when they are taken out in the fall do you

estimate them again ?

Mr. Marks : We will coiint them—at least we did last 3'ear,

but we don't always count them.

Mr. Lydell : How many fish did you get out of there last

year in full ?

]Mr. Marks: 1 could not say—I think we had 17,000 brook

trout and about 25,090 rainbow.



QUESTIONS FOR THE QUESTION BOX, AMERICAN
FISHERIES SOCIETY.

BY JOHN L. LEAKY, SUI'T., SAX MARCOS STATIOX, BUREAU OF

FISHERIES.

1. Can anyone tell how to distingnish the sex of black bass,

with certainty other tlian by eviscerating?

2. Have artifical nests, after thorough trial, proved satis-

factory ?

3. Have you ever transferred black bass fry, just after they

rise from the nest, to nursery ponds and held until two to four

inches long, and with what results ?

4. • Have you ever stocked up an applicant's pond with black

bass fry just after the food-sac has been absorbed, and watched

the results ?

5. Which do you think gives best results planted in small

streams, lakes and ponds, fry or fish ?

6. In pond culture have you found it best to impouiid your

fish in small areas, or allow them to nest at will?

7. Do you approv^e of feeding your brood fish between the

seasons of spawning ?

8. Do you in your pond work, find it necessary to clean your

ponds every season after getting rid of your young fish ?

9. Do you find much trouble in handling crappie (the young

for distrilmtion) in very warm weather?

J^OTE : What I mean by fry is from the time the embryo

leaves the egg to the time the food-sac is absorbed, and fish, from

the time they are one or more inches long.

DISCUSSIOX.

Secretary : I would like to say that a conversation I had this

morning with Mr. Seymour Bower related to one of these ques-

tions and therefore I think it would be important to those who
are raising bass, to have some of these questions answered, if not

all. The question I refer to was this

:

"In pond culture have you found it best to impound your

225
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fish in small areas, or allow them to nest at will f" This is qnes-

tion number G.

President: We will take np question number 1. "Can any-

one tell how to distinguish the sex of black bass with certainty

otherwise than by eviscerating?"

Mr. Titeomb: That is answered in Mr. Eeighard's paper.

Dr. Birge: It seems to me that most of those questions are

pretty well answered in that paper.

^Ir. Tiicoml): I think that question about impounding the

adult fish might be a good one to answer here and have it put

into the report. Mr. Leary is talking especially about the large

mouth bass, and as far as I know the segregating of the parent

fish from the main pond is being discontinued.

Mr. Lydell : We now allow our large mouth bass at the Mill

Creek Station, to seek their own spawning nest. We are certain

to have plenty of natural spawning ground for them though, but

we l)uild no nests for the large mouth Ijass.

i\lr. Titcoml): At the Fish Lake Station, in Washington, we

supply the large mouth bass with small piles of gravel scattered

around, and they sometimes select them and sometimes they take

the weeds. This is a station where the impounding idea was

carried on most extensivelv, and as the apparatus which separates

the adult fish from the principal part of the pond rots out, we

remove it as not being at all necessary. The cannibalism does

not come from the large fish.

Secretary Peabody : Mr. Bower stated to me this morning

that he thought the transferring, molesting or changing of the

black bass was injurious, but I presume he was referring rather

to the small mouth than the large mouth bass perhaps.

i\Ir. Titeomb : We have ponds like those at iMill Creek ; sepa-

rated by a partition, lattice-work, or net-work, a small portion

—

one corner. We let the adults spawn in that corner and then the

young fish are supposed to have sense enough to go out through

these slats into the main pond and separate themselves from the

large fish. That method was adopted because I think at the
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time the fish cultiirists thou^iiht that the hirge fish wcru the ones

that ate these small fish. l)iU instead of that the small fish really

ate each other. Now we take away those enclosures as fast as

thev rot out Ijeeaiisc they art' of no advantag-e.

:Mr. Fullerton : You let the parent fish and the snuiU fish go

right together ?

Mr. Titcomb : Yes—that is for the large month bass.

Secretary Peabody : Question nund)er 7 is: "Do yon approve

of feeding your brood fish between the seasons of spawning?"

]\ir. ('lark : Certainly.

Secretary Peabody : Question nund)er 8 is : "Do you in your

pond work find it necessary to clean your ponds every season

after getting rid of your young fish ?"

Mr. Lvdell: 1 clean mine if necessary, and if not, I do not

I think a man should use his own judgment in regard to that.

If his ponds need cleaning let him cleam them.

Mr. Clark: That has reference either to cleaning out refuse

or cleaning it from the last fish. If from the latter, most certain-

ly ; and draw them dry if you can.

Secretary Peabody : (Au'stion 3 is : "Have you ever trans-

ferred black bass fry. just after they rist' from the nest, to nursery

ponds, and held until two to four inches long, and with what re-

sults?"

Mr. Clark : I answered that question at our meeting either

yesterday or the day l)efore, when I stated that I had transferred

lO.UOO fish to a ])ond. and we counted out 8,3-^.") nund)er two

fingerling fish from that nundier.

i\Ir. Titcomb: That is the snudl mouth l)ass?

Mr. Clark : Yes.

Mr. Lydell : But he speaks of large mouth—there is great

difference between transferring large mouth and small mouth

bass—there is more loss in the former.

Mr. Fullerton : Do you think that the draining of the ponds

after taking the fry out and putting the adult fish in another
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pond, would be good policy—that is in a climate like Minnesota,

letting the pond remain dry all winter ?

Mr. Clark : I am not prepared to state.

Prof. Eeighard : It is the practice to do that with the Ger-

man carp ponds. Exposing the vegetation and the soil in the

bottom of the pond to the air helps decay, and the freezing loos-

ens up the soil more or less, so that altogether the method has a

tendency to break down the more complicated chemical com-

pounds in the plant material, and make them more available for

plant growth the next year. I think "Mr. Lydell has had a little

experience in that line.

^Ir. Lydell : Our ponds were dry from about the first of Sep-

tember until the latter part of Xovember, and our plant life in

there did not come on quite as early this season as it has in

former years l)ut it is just as abundant now as it is in the other

jjonds.

^\Tiile I am talking I would like to ask Dr. Birge or Prof.

Eeighard in regard to the introduction of foods in our ponds. I

noticed that the ponds that were dry^ the longest last fall were^

the ponds that produced the most food this spring for fry and

young fish, and I was greatly surprised because I supposed that

the frost would kill everything, and did not expect anything at all

from the ponds whereas I got the most food from them. If it is

beneficial I will draw all my ponds dry this fall and leave them

dry all winter if it will bring me more food. If it is beneficial

to leave them dry during the winter to get daphnia and this food

I should like to know it.

Dr. Birge : That is one of the things you have got to try a

good many experiments on before you know what is best. But

I should say that the exposure of the bottom of the pond to the

air, and perhaps to freezing, loosened up the material and put it

into a more soluble form, so that when the water came back on it

along in the spring there was more rapid growth of the minute

organisms on which these feed, and so they had a better chance to

develop. It does not seem to me at all unnatural that that should

be the case, but I think you want a good many comparisons. This
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result is what these carp raisers find in Germany, and I should
think the same princijile would hold here.

Mr. Clark
:

Are we to understand that the plant life would
grow more abundantly if the ponds were drained as suggested ?

Prof. Reighard
: That is true of the microscopic life hut not

of the chara.

Mr. Clark: I was in hopes to have a photogTaph here to

show how abundant the moss is at Xorthville. Mr. Titcomb
asked me to have a picture made of a pond drawn down, showing
the moss heaped up preparatory to removal. However, the photo-
graph has not, as yet, been forwarded here.

Dr. Birge
: I would not expect drawing a pond down would

check chara, but I would not be certain of it.

Mr. Titcomb
:

Mr. Fullerton raised the question of removing
bass from large ponds and placing them in small ponds during
the winter. That has been the plan adopted in Washington, and
we have experienced no trouble in confining the adult fish in
small ponds through the winter, and have kept our large ponds
dry, thinking it was better for them for the reason Dr. Eeighard
has stated, and in hopes that there was less luxuriant growth of

plant life as a residt. We have a superabundance of aquatic
plants—and it is to eradicate them.

Prof. Eeighard
: When the daphnia and other Crustacea be-

gin to grow in the ponds they increase very rapidly for a certain
time and then they diminish. It is possible that by using the
ponds in a certain rotation one might keep up the supply of

Crustacea for a much longer time than by flooding them all at
one time. The water might be turned into a pond, and when the
food has appeared there, might be used for the fry and subse-
quently the water might be turned into another pond and so on.



THE CARE AND FEEDING OF FRY IN POND LIFE.

SENT IX BY F. M. JOllXSOX. M. D.. BOSTOX.

^\r. President and Gentlemen: A salient ])oint for first eon-

sideration is the preparation of the ponds. There should be

many places where the water is sliallow and its force is slow,

other nooks where there is abundant shade, again where the

waters deepen, especially where the current is marked large

boulders should be thrown, providing resting places and safe hid-

ing corners for the tiny forms of life, we are all so interested in.

As all good ponds should l)e fed l)y a l)rook, its course ought to

receive special attention. Many fairly deep pools can be artifi-

cially made 1)y the careful adjustment of stones, and of small

dams.

If we follow out the natural lines it is an easy task to en-

hance their natural inclinations. If the stream admits of a

bridge, one or more, then place them where thev will be of value.

It is my pleasure to see each summer that my Ijrooks are as

perfect as I can make them, all old rul^ljish that alone blocks the

stream should be removed, a clean white sand at the bottom of

the brook is the thing to he desired. When the pond is reached,

it is a wise procedure to clean it of all old and odd stuff that may
ha\e l)een thrown into it. Then to control the current of the

brook so it will take the desired direction.

The growth of bull-rushes and water grasses should be en-

couraged and aided, for among the shielding leaves, shade and

protection are given. Old stumps of trees should be allowed to

remain where they are. all smaller streams that empty into tlie

pond might be aided by removing all clogging to the minute

streams that add food and oxygen to the pond waters. The white

lilies I favor if they are not allowed to multiply too rapidly.

The ilams should be perfect in eonstrucrion and the wire netting

kept clean.

Let us now suppose that these details have l)een carried out

and the fry is ready for the new home. How and where should

they be placed ? Xever in my opinion ought they to be poured
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from the can in anv one especial plaet'. Xo niatrer how tempt-

ing this particular locality api)ears. Always a few should he

dipped from the can and distributed along the shores of the pond/

and in the places by the Ijrookside prepared for them. TheA* noAV

soon learn to care for tliemselves. When the frv is verv small

no attempt should he made to feed them for there ought to he a

good and sufficient supply in the waters of the brook and pond.

A little later small schools of fry will be discovered at different

localized areas, and then feeding can he begun. If angle worms
are chopped uj) into small ]);ect's. they make the very best food

possible and a natural one.

Of course this would l)e impossible where there might be

]nany ponds or one jiond tliat covered too much territorv. hut in

a medium sized pond, it is not at all difficult. The luscious deni-

zen of the world helow tile grasses may not be easv to obtain and
the next food that lias marked value is buttermilk. With this

all that is necessary is to pour a little of it in the water where
the fish arc seen and they do the rest, or the finely ground up
liver can he used. With liver perfect freshness is absolutely

necessary for the slightest taint and tlie delicate children die of

intestinal disturbances. As the fry gain in size and strength,

they begin to be fingerlings and better able to take the foods

mentioned when not in quite such a finely mashed up condition.

Well cooked vermicelli is now gi-eedily snapped up and if not

given too often is most excellent. Ordinary cheese in verv small

pieces never reaches the bottom and is swallowed most readily.

A piece of meat suspended over the stream will in a short time

give a good supply of maggots and these seem to be devoured
quickly. Food of any kind should l)e thrown in small quantities

so it can be seized and not fall to the bottom. Salt ought to be

added to the foods now and then. Ordinary milk curd made
with milk and Fairchild's pepsin, and squeezed out through a

piece of gauze, is another food, easily digested by the frv, and
readily prepared. The yolk of hard-boiled eggs, mixed with a

little salt and strained through a fine meshed seive, makes a

change in diet that is appreciated. Once a week at least, if the

waters are not stirred up by the rain, they should be stirred up
by wading about in them, so that for several hours, thev become
markedly muddy. Into the waters salt should he thrown once
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in ten days or a fortnight. By these measures, I feel sure I have

raised fry and very small fingerlings, that looked when I re-

ceived them as being in bad condition, sickly and with fins

frayed, to beautful fish who survived the winters of cold, and are

today as perfect specimens as could be desired. To these few

conclusions and applicable alone to the small ponds I would, gen-

tlemen, call your attention.

1. Fry should never be distributed en masse, but always a

few at a time and the localities chosen.

2. Cut up worms, buttermilk, maggots, milk curd, cheese,

hard boiled eggs, vermicelli, and finely minced liver are all good

foods.

3. The preparation of the pond and brook is a prime neces-

sity.

4. Fry are apt to be handled too carelessly. They are ex-

tremely delicate, and should receive extreme attention.

I thank 3'ou, gentlemen, for your courtesy.



THE FISHWAY AT GRAND LAKE STREAM.

SENT IX BY W. O. BUCK.

This :s in soiiu' respects a new departnre.

It is here definitel}' described partly for this reason and also

for the jiurpbse of directing attention to conditions which may

well exist elsewhere and which should' be carefully considered by

lish culturists and met in some way wherever found. Let these

be stated first.

THE LOCALITY.

Grand Lake Stream is the outlet of a large lake at the head

of the west lu-anch of the St. Croix Eiver in eastern Maine.

This lake is well stocked with a snuill variety of landlocked

salmon. It has been asserted that all the adult salmon in the

lake come to this stream to spawn, and conclusive proof to the

contrary is yet wanting. The stream is a rapid one and for two

miles below the dam contains many gravel beds suitable for

ridds. Above the dam and within one hundred yards of it is a

gravel bed which suits the fish when the Avater is low enough

in the lake and the gates in the dam are opened enough to give

sufficient current. The management of the dam for many years

has met these conditions and the fishing for spaA\ming purposes

has been carried on by placing a barrier net across the river just

above this gravel and then setting a trap for fish trying to reach

it from the lake. If such a barrier could he maintained through-

out the year and fish thus be kept from passing down through

the dam, all spawners coming to the stream from the lake could

be captured at the spawning season. But this barrier is main-

tained only from September 15 until a short time after spawn-

ing is over, about December 1. While the fish doubtless seek the

stream in gTeater numbers at this season, they will also run down

over the dam at other times.

•»

THE DAM.

The dam has for long been in such a condition that fish could

pass it only downward and could not safely do that except in a
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comparatively high stage of water. The leaky aprons wasted

water so fast that they became a trap for fish somewhat after the

manner of an Indian eel-basket. Fisli allowing themselves to

float down throngh the gate were likely to be canght in cracks

or stranded on the plank. As little or no water flowed over the

lower end of the aprons which were close to or al)ove the surface

of the stream, no fish could pass up.

As now rebuilt, however, the dam is twelve feet high and

maintained for storage of water to be used in driving logs

through the stream and also as a reserve for supplying water for

power to mills lower down the St. Croix. The gates are there-

fore closed during a considerable part of the year and the stream

then becomes a small brook with most of its spawning gravels

laid bare. During the driving season, on the contrary, the gate.-,

are opened and the stream is a river, broad, deep and swift, while

the logs are being sent through, to become a brook again when

for any reason the gates are closed. In case of a jam of logs and

sometimes for other reasons the gates are all closed suddenly and

fish are then very liable to be stranded in little pools where they

must die as the water drains away. In fall, when water is needed

for the mills, the gates are opened and fish on the stream to

spawn find just the conditions they want on the gravels. Later

in the winter the gates are closed to let the lake fill, the gravels

are again laid bare and eggs deposited there are of course des-

troyed. As thus managed the stream is evidently a poor place

for fish, young or old, and the problem is either to modify the

management or get the fish off the stream. Each gate in the

dam as now built is in too sections ; a top part to be lifted when

the water is high and a bottom part tliree and a half feet high,

which may also be raised at a lower stage of water. During the

high water this three and a half fall over the lower part of the

gate upon an apron forms a complete barrier to fish passing up

but none, of course, to their going down. And this period of high

water will be from early spring until fall. Perhaps it may prove

unnecessary to raise the lower sections of the gates at all, in which

case the barrier is permanent. To be sure of getting the salmon

up over the dam then, they must be carried or a fishway must be

provided through which they can swim np. An efPort was made

the past fall (1905) to trap and net fish on the stream and carry
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them above tlie dam and more than 1,000 were so carried

np. This, however, was discontinued at tlie end of the spawn-

ing work of the station. To help fish left on the stream, or

which might reach it later, the present fishway was devised.

This was intended to help them in two ways. First, by provid-

ing- a passage through which they might go to the lake if they

chose and secondly, by securing a constant, even if small, stream

in which they might live though all the gates in the dam should

be closed. To provide such a stream is necessary because some

fish, even if only the very young, will elect to stay in the stream.

The fishway as built consists of a straight flume about seven feet

Avide and fifty feet long, divided into eighteen pools by partitions

reaching from side to side and from top to bottom. In these

partitions openings eight inches high and two feet long are made
at a height of ten inches above the bottom. At the lower end the

opening is at the bottom and also at the upper end, and, since

the bottom of the flume is nearly level in its upper part, severed

of the upper openings are nearer to the bottom than ten inches.

This arrangement at the upper end is necessary because at low

water in the lake only a few inches in depth enters the fishway

and all openings in the partitions must be low enough to allow

this to pass. It is for this reason too that the openings are raised

above the bottom in the steeper part of the fishway and are

placed on alternate sides of the flume, since, when so little water

enters, the pools are not filled and the fishway becomes of the

former shallow pool sort.

Four of the pools are above the line of the gates in the dam,

i. e., extend up into the lake and their sides, of course, reach to

the whole height of the dam. Just below the gate the sides of

the flume are some two feet lower than above and thence slope

down to the level of a full stream at the lower end. As thus

built the pools flll to such a height that the total fall from lake

to stream is divided into as many steps as there are partitions.

The force of water at any opening is therefore not too great for

fish to swin against and the water in all the pools is unbroken

and of sufficient depth to provide resting places for fish while in

them. Such resting places they will find either at the side or

above or below the openings, since eddies or nearly still water

are to be found at all such points. Apparently fish will find no
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diffic-ultv in passing either up or down through this fishway at

any stage of water. And again the volume which will pass an

opening eight inches high and two feet wide, even under a small

head is sufficient to enable fish to find it and as the outlet of the

fishway is at the bottom and only twelve feet down stream from

the end of the apron of the dam it is easily accessible. In con-

clusion, however, be it said that the fish have not yet expressed

themselves as to the acceptability of the fishway and theirs is the

decisive vote. When they come to the dam this fall it is hoped

to learn their view of the question. Meanwhile the fishway is

open for consideration and incidentally for passage of a con-

siderable amount of water to supply the stream below when other

sources are scantv.
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CONST/TUT/ON
(As amended to date.)

AETICLE I.

XAME AXD OBJECT.

The name of this Society shall l:)e American Fisheries Society.

Its object shall he to promote the cause of fish culture; to

gather and diffuse information bearing upon its practical success,

and upon all matters relating to the fisheries; the uniting and

encouraging of all interests of fish culture and the fisheries, and

the treatment of all questions regarding fish, of a scientific and

economic character.

ARTICLE 11.

MEMBERS.

Any person shall, upon a two-thirds vote and the payment of

two dollars, become a member of this society. In case members

do not pay their fees, which shall be two dollars per year, after

the first year and are delinquent for two years, they shall be noti-

fied by the treasurer, and if the amount due is not paid within a

month thereafter, thej' shall be, without further notice, dropped

from the roll of membership. Any person can be made an hon-

orary or a corresponding member upon a two-thirds vote of the

members present at any regular meeting.

Any person shall, upon a two-thirds vote, and the payment of

$15.00, become a life member of this Society, and shall there-

after be exemjit from all annual dues.

AETICLE III.

OFFICERS.

The officers of this Society shall be a President and a Vice
252



American Fisheries Society. 253

President, who shall be ineligible for election to the same office

until a year after the expiration of their term; a Corresponding

Secretary, a Recording Secretary, a Treasurer and an Executive

Committee of seven, which with the officers before named, shall

form a council and transact such business as may be necessary

when the Society is not in session, four to constitute a quorum.

ARTICLE IV.

MEETINGS.

The regular meeting of the Society shall be held once a year,

the time and place l)eing decided upon at the previous meeting

or, in default of such action, by the Executive Committee.

ARTICLE Y.

ORDER OF BUSIXESS.

1. Call to order by President.

2. Roll call of members.

3. Applications for membership.

4. Reports of officers.

a. President.

b. Secretary.

c. Treasurer.

d. Standing Committees.

5. Committees appointed by the President.

a. Committee of five on nomination of officers for en-

suing year.

b. Committee of three on time and place of next meet-

ing.

c. Auditing committee of three.

6. Reading of papers and discussion of same.

(Note—a. In the reading of papers preference shall be

given to the members present,

b. The President and two Secretaries are em-

^
powered to arrange the papers of the meet-

ings of this Society.)

7. Miscellaneous business.

8. Adjournment.
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ARTICLE VI.

CHAXGIXG THE COXSTITUTIOX.

The Constitution of the Society may ]je amended, altered or

repealed by a two-thirds vote of the meml^ers jjresent at any regu-

lar nieeting-. provided at least fifteen memljers are present at said

meeting.
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PART I.

BUSINESS SESSIONS





^

Transactions of the American

Fisheries Society.

Tucsdaj/. July 23. 1907.

Convention called to order at 12 m. by the Secretary, Mr.

Georo-e F. Peabody, of Appleton, Wisconsin, at the Chaml^er of

Commerce, in the Eeed Hotel building, Erie, Penn.

The following program was presented:—

-

"The Cultivation of Fishes in Small Ponds,'" Charles H. Towxsend,
New York Aquarium, Battery Park, N. Y.

"Planting Fish, versus Fry," John L. Leakv. U. S. Bureau of Fish-

eries, San Marcos, Texas.

"Some Ohservatiows on European Fisheries and Fish Culture." Dr.

H. M. Smith. U. S. Bureau of Fisheries, Washington, D. C.

"The Respiration of a Lake." Edward A. Birge, College of Letters

and Science, Madison, Wis.

"The Shad, Work on the Delaware River for 1907 and Its Lessons."

W. E. MEEHA>f, Commissioner of Fisheries, Harrisburg, Pa.

"Recent Progress in Artificial Propagation of Lobsters," Prof. A. D.

Mead, Brown University, Providence, R. I.

"Experiments in Raising Black Bass hy Taking the Nests Aivay
from the Parents and Hatching the Eggs in Troughs." Edward
A. Birge. College of Letters and Science, Madison, Wis.

"Progress in Fish Culture During the Past Year," Johx W. Titcomb,

U. S. Bureau of Fisheries, Washington, D. C.

"The Influence of Politics Upon the Work of the Fish Cultiirist and
How Fish and Game Protective Associations May Assist the

Latter" A. Kelly Evans, Toronto, Canada.

"The Need of an International Fisheries Society." 0. T. Olsex,
Grimsby, England.

"The Protection of the Alaska Salmon Fisheries." Prof. Barton W.
Evermann, U. S. Bureau of Fisheries, Washington, D. C.

"The International Problem of the Proper Regulation of the
Fisheries of the Great Lakes," A. Kelly Evans, Toronto.
Canada.

"Time of Spawning of Rainboio Trout, and the Varieties of this

Species," C. Raveret-Wattel. Director of Pisiculture, Dept. of

Seine, Paris, France.

"The Necessity of the Protection of the Adult Lobster, in Order to

Maintain the Lobster Fisheries," G. W. Field, Chairman
Massachusetts State Fish Commission, Boston, Mass.
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"The 'Necessity of the State Making Laics for the Protection of Food
Fishes After Stocking Waters by the State or United States."

Okegox Milton Dexxis. Secretary Maryland State Game and
Fish Protective Association.

"'Manipulation of Salmon Eggs." Charles G. Atkixs. East Orland,

Me.

"Notes on a Neic Hatching Jar." Fraxk N. Clark. Northville, Mich.

Secretary Peabody : In the absence of the President, it is

proper to elect a temporary chairman, which will be the first

order of l)nsiness. I am requested by the committee representing

the chamber of commerce, to say that a souvenir is to be given

to each member, and they are asked to nse the badge that is in-

cluded in the envelope.

^Motion made and seconded nominating as temporary chair-

man Mr. Frank X. Clark, of Xorthville, Michigan.

^lotion imX to a vote and unanimously carried.

]\Ir. Frank X. Clark : Gentlemen of the American Fisheries

Society : I can assure you I am very sorry our honored president

is not here, but undoubtedly there will be nothing to come up at

this meeting, while the temporary chairman presides, except

simply to organize. What is the pleasure of the society? We
wall, of course not take up really our general order of business,

and, as our Secretary has called the meeting to order, it is not

necessar}' for the acting president to do so. There is present a

reception committee of the chamber of commerce of the city of

Erie, where we are now meeting, and we will be pleased to hear

from the chairman of that reception committee.

Mr. Hamberger, chairman of the reception committee : Mr.

President and Gentlemen of the American Fisheries Society:

As chairman of this committee, there devolves upon me th:^

pleasure and honor of introducing to you the former mayor of

the city of Erie, the Hon. Frank A. ]\Iizener, who will speak to

you. I have the pleasure of introducing ]\Ir. Mizener.

]\Ir. Frank A. Mizener : Gentlemen : As a rule I do not make

apologies, but I consider that this body certainly is deserving of

an apolog}' for my presence here to-day, because you expected our

honored mayor to give yoti an address of welcome. Unfortu-

nately, he was called out of town, and last night about midnight

my telephone rang, and the mayor and my friend ]\Ir. Ham-
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berger asked and insisted that I take his place here and welcome

YOU to onr city, which T do, Avith a great deal of pleasure. I

hope YOU will 1)e as charitahle and nice as certain miners were

out in the west, when one of their fellows died, and they dis-

cussed among themselves what sort of an epitaph they should

put on his tomhstone. They argued for some tinie, and finally

one fellow said:
—

''I tell you, put on there: 'He done his

damndest, angels could do no more.'" (Laughter and ap-

plause.)

I am very sorry the mayor is not here, because he is thorough-

ly acquainted Avith your interests, and I am not, and besides he

is a gTeat fisher of men. As a vote-getter there is no better man

that I knoAY of in the city of Erie. And he is a good fisherman,

and I am sorry on that account that he is not here. I know

nothing about fishing, not even about fishing for men, but our

friend Senator Sisson is thoroughly conversant with that sort of

business, and he no doubt will entertain you on that subjeC".

But I do want you strangers to know a little about the city of

Erie, and before you go away no dou1:)t you will know more

about it.

We consider that we have the gem city of the lakes, one of

the most beautiful cities in this country anywhere. We have a

population of close to 70,000 people, and no stranger ever came

here to visit and went away that was not very anxious to come

back again to our city. We consider that we are very hospitable.

We sort of bank on that. We try to make every stranger who

comes here feel at home. While we have quite a large city, yet

everybody here almost knows every1:)ody else. It is that sort of

a town. We have here the largest boiler establishment in the

world. Now, that sounds large, doesn't it ; but it is the absolute

truth; and we make more boilers and engines in the city of Erie

than any one city in this country. Our industries are varied.

We have blast furnaces, large paper mills, and all varieties of

industries that have built up our city, and I want to say this to

you, that I do not know of any city in this country, and I doubt

if there is one, where the mechanics and the laboring men of the

city own as many of their homes as they do in Erie. That is

what makes it a good city, l)ecause the people own their own

homes and they are interested directly in every bit of taxation
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and everv public work that goes on, and in every election that is

the question that is brought up, and these men talk about it in-

telligently, and they are Interested tecause of their pocketbook

being affected, if the rate goes up or the rate goes down.

Xow, gentlemen, I am authorized by the mayor to extend to

you the hospitality and the freedom of this city. The gates are

wide open, and we trust thkt you will have as good a time as you

have ever had at any place that you have met. You have our

best wishes, and anything we can do to further your interests

and your pleasure we are only too glad to do.

I thank you, gentlemen, for your attention.

(Great applause.)

Mr. Hamberger : Mr. President, it was the aim of this com-

mittee to have the governor of the state of Pennsylvania present

at this convention, but a previous engagement kept him away.

However, we have with us to-day the second highest official of

the state of Pennsylvania in the person of the President of the

Senate, Senator E. A. Sisson, and I take great pleasure in in-

troducing him to you. He will extend to you the welcome of the

state. ( Applause.

)

Senator E. A. Sisson : Mr. Chairman, and Gentlemen of th^^

American Fisheries Society : Xot the second highest officer.

We have a lieutenant-governor here. (Laughter.) To being

president pro tern, of the senate I will plead guilty. The gov-

ernor of the commonwealth, realizing the importance to the

people of the United States of this industry for which you gen-

tlemen speak, would have been very glad to be with you to-day,

and he regretted exceedingly his inability to be here and to ex-

jDress to you his appreciation of the industry you represent and

of the possibilities that lie at its door. I was requested at a late

hour this morning to say a few words to impress upon you the

fact that we are very glad that yo\i are here, and that the whole

commonwealth appreciates the honor you pay the state in coming

within its borders to deliberate upon tl\e questions involved in

this industry.

I represent in the senate a district that is interested in the

fishing industries of the state and nation, and, as such, I, too,

have come to realize the importance of this industry to the people
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of the nation. We all are o:ro\\-ino- niore and more in recent

times to see the possibilities that lie in the intelligent handling

and management of the fishing industries of the nation. We, •

here at Erie, while we have but a very short lake frontage have

come by })ractical experience to realize and appreciate an intel-

ligent management of the fishing industries of the common-

wealth, to say nothing aliout the industries of the nation. A
few years ago the fishing industry here was at a very low eblj,

and our fishermen could get very few of the food fish for which

they searched ; l)ut Commissioner Median, backed up by the com-

monwealtli. and more or less assisted l)y the people of the ad-

joining states, has attempted to stock the lake, and they have

been using intelligent efforts in that direction, and accompany-

ing those efforts Ave see and feel the impulse that it has given

to the fishing industry, and our fishermen now come in with

good hauls where before the catches Avere very light.

This is a subject for thought and for consideration. There-

fore, in seeing what has been done here in this very short time,

as we look over the Avaters of the state and nation and as Ave con-

sider the A'ery great and very important food to the people of the

nation that is ^iroduced liy the intelligent handling of the fish-

eries and the fishing industries, Ave increase our appreciation of

the importance of an intelligent management and handling of

the opportunities at our doors.

And so Ave greet you here very gladly. We appreciate the im-

portance of your consideration, the great values,—increased

values—from this source Avhicli have come to mankind from

an intelligent consideration of this subject by just such men as

you Avho are givin^^ it thought and consideration, avIio have ex-

perience and opportunities, and therefore can give great impetus

and great value to this industry AAdiich, in a large measure, has

been neglected in years gone by, and to restock our waters, state

and nation, and to supply this very important article of food to

the people of the nation, is certainly a veiw iiii})ortant question.

It is in its infancy, and this association is happily conceiA^ed,

happily formed, and Ave trust that prosperity and gTatification

Avill accompany you in your efforts in this line. While Ave have

a limited lake frontage and Philadelphia is our ocean ix)rt., of

course the shad industries of the Dehnvare are important to us.
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I don't know how manv of yon gentlemen are interested in that

character of indnstry, hnt I presume they take it all in, don't

they, Mr. ]\Ieehan?

Mr. Meehan : Yes.

Senator Sisson: We, of conrse, are chiefly interested in the

fresh water fisheries, and in Mr. Meehan's success. We have had

some questions that have shaken ns up a little here. We are

willing to co-operate for the best end of all, and the question of

an open or a closed season upon our waters here has affected us.

We realize tliat the fish run from one jurisdiction to another, and

that the state of Pennsylvania cannot operate alone in benefit-

ing this industry of fishing in the lake any more than Ohio or

Xew York state can. But it is certain that the best management

that can come for this very large industry upon these waters, re-

quires that all of the states, as well as Canada, bordering upon

these waters, must act together. It will not do to close at one place

and open in another. It is impossible. The law should be uni-

form, if possible, and if you gentlemen can aid in bringing about

that condition, jovl will have accomplished a great end. We are

trying to unite with ISTew York state, vsdth Delaware, with Mary-

land, and with Xew Jersey, in securing regulation relative to

fishing in the Delaware and Susquehanna rivers, and it is a much
larger proposition of concurrent legislation than I apprehend is

this industrj' in Lake Erie. I trust you gentlemen may be able

to work out something to that end. We had a close season here,

but with Xew York fishing, and open laws in Ohio, it would not

work. It was imposing, I think, on our people here; it would

not work out. They have got to work uniformly. And I tell

you—the Xew York gentlemen—I don't know whether any of

them are here to-day—but the commissioner from Xew York

state, ]\Ir. Whipple, of the town where your last governor came

from, and Senator Alls, and two or three other gentlemen, met

with our commission,—a commission of which I then was a

member—for the jjurpose of securing legislation relative to fish-

ing in the Delaware. The Xew Jersey people were there also.

We had a close season. I told those people that our people had

tied up their boats and taken their nets out of the water and had

stopped fishing, but they looked down to Dunkirk and those Xew
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York ports, and thoy were fishing tliere still. And I said, yon

can't expect ns to abide by that nnless you secure legislation that

Avill give you the same close season that we have here. We can-

not stick to that—the same waters, same fish—and they thoughr

that they would get legislation : that they woidd have a close

season on the waters of Lake Erie ; but when the next following

season came around they were fishing there—no such laws at all.

And I will say for ^Ir. ^leehan, because I presume most of you

come in touch at different times, that he was very anxious to

secure uniformity, and have Pennsylvania do her full share in

bringing it about, and a little more. Bitt we impressed him with

the idea that we would not stand for it here, and I was right

after him, and he had to give in. He is anxious to have the besc

here that is possible for Erie, but I thought he had done his

full share for the state in trying to secure that end, and he had

a turbulent lot of fellows up here to deal with—myself one of

them, you know (laughter), and so we have the close season

again. I trust, gentlemen, you may accomplish something in

this line of uniformity in legislation. I thank you for your at-

tention. (Applause.)

President pro tem. : Gentlemen of the Association, I presume

many of you noticed a change in my countenance as I was sitting

here, about three or four or five minutes ago. There certainly

was, I felt it. While the mayor and president of the senate were

giving us such a hearty welcome, I was thinking, after viewing

this program here, what I was going to do, and after such a

hearty welcome I did not know what I was going to give you in

response. But noAv, as you all know, I am very glad to escort

ottr honored president to his chair. (Applause.)

Prof. E. A. Birge, President of the Association, was escorted

to the chair by Mr. Clark.

President: I think this is taking a rather mean advantage.

It is not the first time that Erie has taken advantage of me, for

I find that the sun gets up an hotir earlier here than the rail-

road, and, while I had expected to get in here an hour before the

time scheduled for the meeting, I find I am a few minutes late.

I greatly regret, sir, that I was not present when you were
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giving us the words of welcome ; because I could respond to them

more readily if I had heard them, but I thank j'ou for the words

that you have sjjoken, and I am sure that the American Fish-

eries Society will greatly enjoy the meeting here, and will find

it profitable.

The subject on which you were speaking as I came in, that

of close season legislation for the great lakes, is one of very great

importance and one of very great difficulty. I see no way to

secure satisfactory results except by national legislation on the

subject. We have talked concurrent legislation on the part of

the states, and, in some minor particulars, we have been able to

secure it. During the past winter, for example, the states of

Wisconsin and Minnesota have agreed on similar legislation for

the Mississippi river. It is a great step in advance, although by

no means affecting so gTeat an industry as, but an incomparably

smaller industry, indeed, than that of the great lakes.

But the subject of legislation for the great lakes, involving, as

it does, so many states and so many and diverse interests, is one

which I believe can be handled successfulh' only through the na-

tional government, and I believe that the way to secure results

is for the states to join in requesting legislation from the national

government and to have that legislation directed and controlled

by the national commissioner of fisheries, acting with the advice

of the officers of the various states. Because there is no one sys-

tem of laws which can be enacted that will apply fairly and just-

ly to the difEerent states, stretching, as the lakes do, from Lake

Ontario on the east to Lake Superior on the west, and extending

over a very great range north and south, with varying tempera-

ture of the water, and different breeding habits on the part of the

same fish, different species of fish having different j^laces in the

economics of the different stations. For these reasons it is

not possible to enact any one code of laws which shall operate

fairly and justly, even over the limits of a single state. In Wis-

consin, for instance, if we enact any single law applying to the

state of Wisconsin, and make it extend from the southern line of

the state on Lake Michigan to the noxthem limits on Lake Su-

perior, we find that it fits one portion of the lakes, and does not

fit the other. And, therefore, the problem of seciiring a rational

law for the close season is one of considerable difficult}-, and one
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whieli can only Ix' liaiKllrd hy tiu- national "•ovcnmicnt. I trust

that the deliberations of the national society will further the in-

terests we represent.

I thank you auain for your words of greeting. (Applause.)

President: The next order of Ijusiness upon our program, i;-

the address liy Mr. Mechan, in Itchalf of the state. (Applause.)

Ml'. Mechan: Mi'. Chairman and gentlemen: The duty of

welcoming you on hchalf of the state has been performed ad-

mirably ity my friend Senator 8isson, president pro tern, of the

senate. ^ly name was ])laced upon the little program by the

chamber of commerce here, because it was su])posed that Sena-

tor Sisson, who is busy investigating the capitol, would not be

here. But fortunately for us, he was present and able to do this,

and, therefore. I can only simply join with Senator Sisson in

giving you a hearty welcome to the commonwealth of Pennsyl-

vania, and hoping that you will have a very enjoyal)le time while

you are here.

I know that the rece|)tion conunittce of the city of Eric will

do all they can to make your time pleasant, and I also desire to

extend to you a welcome, on behalf of the state, and also to ex-

tend an invitation to you to visit any of the state hatcheries when

your time will permit you to do so. either during the sessions,

or afterwards. Should any of you desire to visit any specific

hatchery in this state, if you will let me know, 1 will arrange

tb.at some one—either myself or some one else—will take you

there and show you everything that is to l)e seen.

We have three hatcheries in this county, one here in the city

of Erie, though not in o})eration at the present time, as it is for

the propagation simply of lake fishes; one about twenty-five or

twenty-six miles below, an auxiliary, where they propagate some

l)ass, a new station, but at the present time there arc quite a lot

of small bass there; and the (Jorry hatchery, of which yon have

all heard. The Crawford hatchery, which is a new station and

only just started, wcndd only interest thost' of you who would

like to see things as they are started. But we have some others,

and wherever you would like to go we will find some one to take

von there and show you everything we have to show and tell you

everything you want to know.
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Peunsylvania is especially interested in having you here, ho-

canse Pennsylvania is especially interested in having any one

come into Pennsylvania for any purpose whatever, and, secondly,

because we are especially interested in the propagation of fish.

Pennsylvania was one of the very first to engage in that great

work, as early as 18G7, and it has steadily worked and tried to

keep prominently in the work, and it is considered so important

to-day that the legislature of the state has made a department of

it and established a cabinet position as the head of it, and we are

trying to do good work, and we think we are doing successful

work. We are trying to learn all we can, and if there is anything

that we can teach you, we are glad to do it.

Gentlemen, I welcome you again on behalf of the state.

(Applause.)

President : I express the thanks of the society for your kind

words of welcome. We are glad to meet in Pennsylvania. We
know the record of the state in the matter of the propagation of

fish, and we know that you were one of the first states to engage

in the Avork forty years ago. It is a long time. The propaga-

tion of fish is a very different thing to-day from what it was in

1867, when the state of Pennsylvania first took it up. And to

Pennsylvania, perhaps as much as to any of the states of the

imiou, is due the position which that ijidustry holds in the com-

monwealths of this country to-day.

I thank you for your words of welcome. (Applause.)

President: I believe the next thing on the program is to

adjourn for lunch, unless there is some other b^^siness.

Mr. Frank X. Clark : Mr. President, I do not think it pro-

vides in our general order of business for the President to ap-

point a committee on program. If it does not, I think we should

have such a committee. Of course I imderstand the local re-

ception committee have a progi-am, but you will call to mind that

we always have to have our own program committee to arrange

how the papers shall be taken u|). I think that committee should

be appointed before w^e adjourn, because we have business to do

as well as pleasure.

President: I will appoint on this committee Mr. Frank IST.
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Clark, Mr. Heur}^ E. Eoot, and the secretary, Mr. George F. Pea-

body, as the program committee.

Is there any other business to be transacted this morning ?

Mr. Clark : I would like to say, if there are any papers that

Mr. Peabody has not a list of, the committee should know what

they are and what they have reference to so that we may be abl?

to arrange a program. So if any one has any papers that they

are going to present, that Mr. Peabody has not received, just give

them to him, and then we can arrange our program so that it will

be ready tor the afternoon session.

Secretary Peabody : It is also customary for the members

to give their names to the stenographer, as a sort of enrollment,

instead of calling the roll. We have four or five hundred mem-

bers. It is rather unnecessary to call the entire list of names,

and if those present wall simply give their names to the sten-

ographer, that records them as present.

Mr. Clark: Another thing: Mr. President, any names of

new meml)ers ought to be handed in. I think, right now.

President : If there are any names, hand them in in writing.

Mr. A. C. Eoberts : I will state that I have some cards that

we use for that purpose, for candidates for membership, and if

any members have names they wish to present I would like to

have the names for membership presented on those cards.

Mr. Meehan : Before we take the recess, Mr. Hinrichs, the

chairman of the reception committee, would like to speak a

moment to the members.

Mr. Hinrichs: Mr. President, and gentlemen: I just wish

to call your attention to the program that has been mapped out

for the members of this association. At 7 o'clock this evening

there will l)e several cars in front of the Eeed House, which will

take the members up to Waldemere Park, four miles west of here.

It is a beautiful spot, and I know you will all enjoy yourselves

there and appreciate the scenery. To-morrow morning at 7 :30

sharp, there will be boats at the public dock, foot of State street,

which will take all those that wish to so out onto the fishins"
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grounds. Thev will have an opportunity of seeing how tlie netw-

are set and lifted and how the fish are procured at this port. Tho

trip will oecup}^ probably three hours, may be three Jiours and a

half. We leave at 7 :30 sharp, and all are asked to be present,

because the facilities are sufficient to take all the delegates.

Then the later part of the program you will find on tlie little

cards which are in the envelopes, and if any changes are nuidj

Ave will notify the secretary of the association and he will kindly

announce them at the meetings.

President: We stand adjourned to 2 o'clock, local time.

AFTERXOOX SESSION'.

Julv 23. 2 p. m. Meeting called to order Ijy the })resident.

The registered attendance at the meeting of the society is as

follows

:

Bean, Tarleton H., Neiv York City.

Berkhaus, J. R., Hahnasbiirg, Pliila.

Birge, Prof. E. A., Madison, Wi%.

Bower, Seymour, Detroit, Mich.

Bower, Ward T., Nortliville, Mich.

Buller, Xathan R., Pleasant Mount, Penna.

Buller, H. M., Bellefonte, Pa.

Buller, A. G., Union City, Pa.

Brooks, Chas. F., Sandy Springs, Md.

Carter, E. X., St. Johnshury. Yt.

Clark, Frank N., Nortliville, Mich.

Crampton, John M., New Haven. Conn.

Downing, S. W., Put-in-Bay, Ohio.

Evans, A. Kellv, Toronto, Canada.

Evans, Barton D., Harrisljurg, Pa.

Filkins, B. G., Nortliville, Mich.

Fullerton, Samuel F., St. Paul, Minn.

Geer, E. Hart, Hadlyme, Conn.

Green, Chester K., Cape Yvncent, N. Y.

Grill, J. B., Shcrhurn, Minn.
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Haas, Wm. F., Spruce Creek. Pa.

Hartnian. Phil. H., Erie. /V.

Jonninii's, G. E., Neir I'url: ('it//.

Leach, Clleii ('., Put-in-lla//. Ohio.

Lvdell, Dwight, Com sloe],- Purl-. Mich.

Mathewso]!, (n'orii'e T.. Eiipchl. <_'onv.

Mead, A. D.. J'roridefice. B. 1.

Meeliaii, \\. E.. J'hilenlel/ihia. Pa.

]\Iiller, Frank. Piit-iii-Ba/j. Ohio.

Morton, Wm. P., Providence. B. /.

Pealx)dy. Geo. F.. Ap/deton. ]yi.s.

Eoherts, A. D.. Wooit.wcl-ef, B. I.

Eoot, Henrv T.. l^rovidence. B. [.

Safford. W. H., Conneaut Lal-e. Pa.

Smith, Dr. H. M.,, Washiin/loii. I). C.

Thayer, W. W., Detroit, Mich.

Titeoml), John W., Washington. I). ('.

Townsend, C. H., Neir Yorl- City.

Webster, B. 0., Bellefonte. Pa.

Whitaker. Andrew P., Phoeni.rviUe. Pa.

Willard, C. W., Westerly. B. L
Wires, S. P., Duluth, Minn.

President: The tirst matter on tlie program is the re])ort of

the Secretary.

Secretary: Mr. Chairman and gentlemen, the report of the

Secretary is printed, and I Ijelieve is in the hands of every

member of the society, and there is nothing further to add to

that report.

Mr. C. W. Willard: Mr. President, 1 would suggest, before

going on any further with business, that those names which have

been presented for membership be admitted to meml)ership, so

that they may participate in the meeting as members.

The following list of new members was, on motion duly

made, seconded and unanimously admitted to membership.

Brush, Dr. H. L.. Conneant L(di-e. Pa.

Burnham, C. W., Wasltine/ton . D. C.
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Casperson, Bjorii, Yes Bay, via Ketcliil-an. Alaska.

Caspersou, Thorgrin, Yes Bay, via Ketchil-an. AJasl^a.

C'atte, Eugene, Langdon, Kan.

C'rampton, John M., New Haven, Conn.

Darrow, Charles E., Conneaut Lake, Pa.

Domin}', Jeremiah M., South Haven, L. I. (Life.)

Field, Dr. Geo. ^Y., Ma.ss. Fish Com., Boston, Mass.

Hancox, W. K., Yes Bay, via Ketchikan, Alaska.

Hanna, Eobert, Fergus Falls, Minn.

Hanson, Louis H., Yes Bay, via Ketchikan, Alaska.

Humy, Gaston H. D., Yes Bay, via Ketchikan, Alaska.

Jackson, Charles, 3Jf Nassau St., New York.

:\Iitchell, Hugh C, Baird, Col.

Patching, Fred, Loring, Alaska.

Samson, Jas. B., 320 Lewis Bldg., Pittsburg, Pa.

Stanton, W. C.;, International Falls, Minn.

Webster, B. 0., Bellefonte, Pa.

(The matter of the nomination of Mr. Downing to life mem-
bership was, on motion duly seconded, left with the secretary

and treasurer with power to act.)

President: We will now listen to the report of the treas-

urer.

Keport read by Mr. C. W. Willard, treasurer, as follows

:

To the American Fisheries Society of the United States of America.

Gentlemen:— I herewith submit my annual report as Treasurer
from July 25, 1906, to July 2:3, 1907.

RECEIPTS.
190G.

Life membership fees $ 50.00

Yearly dues 698.00

Sale of renorts 2.16

$750.16

EXPENDITURES.
1906.

July 25—Balance due Treasurer $ 26.78

July 25—Dwight Lydell, stereopticon 3.25

Aug. 3—L. W. Arnold, printing 1.75

Aug. 3—Stamps and stamped envelopes 11.70
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1907.

Jan. S—1000 blank receipts 3.00

Jan. 17—Geo. F. Peabody, Sec'y, reports 315.55
Feb. 10—H. D. Goodwin, stenograplier 175.35
Apr. 18—Emma L. Scheffler, stenographer 25.00

May 28—Stamped envelopes 10.70

July 20—Telegram to secretary .60

July 23—Geo. F. Peabody, Sec'y, postage and circulars 15.16

$618.84
July 23—Balance cash on hand 131.32

$750.16
Respectfully submitted,

C. W. WILLARD. Treasurer.

Treasurer: Mr. President and gentlemen, it is certainly a

source of gi-eat satisfaction to your treasurer, and I supjiose to

all of yoii, that for the first time since 1902 we are abhi t<i show

a l^alance on the right side of the ledger.

President: The report will be received. I will appoint Mr.

C. K. Green, of New York, Mr. W. P. Morton, of Rhode Island,

and Mr. B. D. Evans, of Pennsylvania, auditing committee.

The remaining committees on nomination and on time and

place of next meeting, I will, with the permission of the society,

delay appointing. A number of our members have not come in,

being delayed by the lateness of trains. It seems to me proper

to wait for the other members before appointing committees.

The report of the program committee is in order.

]\Ir. Frank X. Clark : The program committee are only able

to give a partial report at this time, and ask the indulgence of

the association to provide a further report. We find, Mr. Pres-

ident and members, that we are afraid that it is going to be al-

most impossible to carry our progi'am through of papers, dis-

cussions, etc., and business, and try to carry out the program of

the committee on entertainment of Erie, but we will do so as

far as we can. We now think that it would be better to take up

this afternoon jMr. To'wmsend's paper on "The Cultivation of

Fishes in Small Ponds," to be read by the secretary, and Mr.

Meehan's paper on "The Shad Work on the Delaware River for

1907 and Its Lessons," and the paper of Mr. Oregon Milton

Dennis, secretary of Maryland State Game and Fish Protective

Association on "The Necessity of the State Making Laws for
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the Protection of Food Fishes after Stocking Waters by the

State or Tnited States," and then fill in with some other papers

later on. There are so many of these papers that we know that

the Washington people and Xew York people will want to hear,

that it has been a little hard for ns to sort out what papers to

take np. We could take up Mr. Meehan's shad paper now and

we knew very likely he could talk on shad afterwards also.

Mr. ]Metdi;iii : They have all the figures that I will give.

Mr. Clark : It is proposed to have this meeting, and do alt

the paper work we can this afternoon, and accept the invitation

of the committee this evening, and to-morrow morning at 7 :30,

for the boat ride, and following that we will make another report.

President : Mr. Clark, the secretary tells me that ]\Ir. Town-
send's paper is not here. He thinks Mr. To^\Tisend expects to be

here. Suppose we substitute in place of his paper the paper of

C. Eaveret-Wattel.

The paper first read will be that of ^Ir. (). ^I. Dennis, secre-

tary Maryland State Game and Fish Protective Association,

on "The Xecessity of the State Making Laws for the Protection

of Food Fishes after Stocking Waters bv the State or United

States."

Paper read by the secretary, ^Ir. George F. Peabody.

The paper was then discussed.

'Mr. W. E. Meehan, Commissioner of Fisheries, of Pennsyl-

vania, then read a paper on "The Shad Work on the Delaware

Eiver for 190T and Its Lessons," and the paper was discussed.

During the discussion of the foregoing paper, the question

of federal supervision of all interstate waters came up incident-

ally and was considered as follows

:

Mr. Bower : It seems to mo that is one of the strong points

mentioned in regard to federal supervision. It seems to me we

ought to have federal supervision of all interstate and interna-

tional waters. Xow, that question has been talked about for the

last two or three meetings of this society, and yet nothing ha-

been done by this society. It seems to me, we ought to go about

it in a systematic way. There are no dissenting opinions, and
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it seems to me your resolutions committee should prepare resolu-

tions along those lines, to be adopted by this society, requesting

the boards of the several states interested to introduce at the

next session of their respective legislatures a law ceding this

right to the federal government. As I understand it, the federal

government is perfectly willing to enact these laws and see that

they are rigidly enforced, but of course they can't take the ini-

tiative. The states must do it themselves. I think it would go

a long way, if this body would adopt resolutions, and it seems to

me that would lie a pro})er step for your resolutions committee

to take.

Mr. ]\Iathe\vson : Mr. President, I would like to see some

thing done on that line. We are certainly in a position in Con-

necticut where we cannot get anything of that sort from our own

legislature. The pound men are too strong for us, and it is only

a wonder to me that any of the shad get ttp through the river

at all. Between the pounds and the gillers at the mouth of the

river, I have often wondered how any shad get through. And
if it could be done by the federal government, I should like to see

it done.

:\rr. Dwight Lydell, Comstock Park, :\Iich. : Mr. Clark said

he had no trouble in penning up the male shad, and ]\Ir. Meehan

also, and the gentlemen back here say they have no trouble in

getting female shad. Perhaps they could get at it l)y penning ui>

just the males.

Mr. Meehan: ."We had all the males we wanted, generally

speaking.

Mr. Lydell : He said females.

Mr. Meehan : That was his ex2:)erience. He had no trouble

about the males. - —

Mr. Mathewson : Ordinarily we would not, Imt there were

times when we would not get any males at all.

Mr. Meehan : T think it was three times the superintendent

reported to me. Tf he were here now he could tell you.

Mr. Clark : ^Ir. President, I don't want them to lose sight
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of the point that you can pen up the male shad, and they will

ripen, but the female shad we couldn't.

^[r. Median : Then I should think there ought to he some

way of finding that out. We must find it out, that is all.

President : If ]\Ir. Clark is right that the chances of salva-

tion depends on penning the female shad, your salvation is good

way ofl^, apparently.

Mr. Samuel F. Fullerton, St. Paul : I suppose you might

call me a crank on this federal control business. I have felt very

keenly on that subject for years. I have seen the course of states

trying to pass laws, and everything turning out to be a farce.

That is what it is. Minnesota, perhaps, is worse off than any

other state in the Union, because we have got a water course or

five thousand miles dividing Minnesota, Canada and our sister

states, so that we know some of the evils spoken of here in Con-

necticut and in the Delaware. It seems to me the meat in the

cocoanut of tliis paper is these nets at the mouth of the river.

Get rid of them, and let the shad come up. It seems to me it

would be going a long way to solve this problem. It is all im-

portant, of cour.se, to find a way to pen the female shad. I think

that ought to be persevered in, but it seems to me the first

thing to do is to get rid of tliese netters. Don't let a net be

placed in the Delaware river at the mouth in the spawning sea-

son, unless they are after the eggs. If you don't have any fish

by keeping the fishermen out of there, then find other means of

penning the shad. We pass resolutions everj* session on federal

control, then the thing dies, and nothing is done. Why not have

this society get out circulars and send them to every representa-

tive in Congress and every senator, urging this matter. If the

society has not money enough, I will head a subscription list now

with $10 to help the thing along. AVe must work along practical

lines if we want to accomplish anything. It is all right to pass

resolutions; but we want to go further than that; we must

follow these resolutions up with work. jSTow, I have got pledged

in our state of Minnesota every representative, the nine of them,

and the two senators, to vote for any measure that comes up

along that line. Our state passed a resolution two years ago
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ceding any right we had in our waters and in the international

waters—wliatever rights on Lake Superior bordering on Minne-

sota. That is in the record.

President : I think Wisconsin has done the same thing this

session. JSTow, let us all get together. Let every man from every

state in the union go to work to secure the same sort of legisla-

tion.

Mr. Meehan : Mr. Fullerton, are the laws passed by Wis-

consin and ^Minnesota, did you say?

Mr. Fullerton : They l.ave passed resolutions ceding any

rights they might have.

]\L\ ^leehan : Are tliose laws in what we might call satis-

factory and proper shape ?

Mr. Fullerton : Proper shape.

President : Aren't you speaking of two different things ?

The two states have passed laws ceding whatever rights they

have to the national government when the national government

legislates, but of course no legislation has yet been had by the

national government. Mr. Fullerton can speak in regard to

the joint legislation of Wisconsin and Minnesota in regard to the

Mississippi river.

Mr. Meehan : I was referring to what you are saying about

federal control.

Mr. Fullerton : Of course no law has been passed by Wis-

consin or Minnesota. It is only a resolution ceding any rights

we may have.

Mr. Meehan : Then it is ceded back no\\' ?

President : Yes.

Mr. Fullerton : With regard to fishing on the Mississippi

river where it forms the boundary between Wisconsin and Min-

nesota, they would arrest our fishermen and we would arrest

theirs, and it was pulling and hauling all the time, and finally a

delegation went down tliere and met a delegation at Madison,

and we had a uniform law passed so that the law in Minnesota
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and Wisconsin is exactly the same. The same law controls fish-

ing on both sides of the river, and it works ver}- satisfactorih'.

But the trouble is that we could not get all the states ; we could

not get Iowa, and could not get Dakota, and could not get Cana-

da where it forms the boundary line. The trouble is that we fail

short of what we want. "We want the government to take charge,

not only to propagate the fish. Init plant them.

]\Ir. Clark : Mr. President, T don't know if we are talking

on this paper—may be we are. I understand Minnesota has

passed resolutions ceding back any rights, for instance to Lake

Superior, when the United States government will pass laws to

regulate it. Minnesota and Wisconsin have done that. If

Michigan had done that this last winter, Lake Superior could

be under the control of the national government.

Mr. Fullerton : Tliat is right.

^Ir. Clark : The question, ^Ir. President, between the Dom-
inion of Canada and our government is a matter to be taken up

between our government and the Dominion of Canada. Tha
question first is to get the states to cede this right back. Xow,

if Michigan liad done this last winter, then Lake Superior could

be under control of the national government and the Dominion

of Canada. That is what we want. Xow, ^Ir. President, while

I am on my feet, speaking aljout circulars and sending them

around, wouldn't it be better for this society to take some action,

adopt or pass resolutions, if you please, that a certain bill that

they might draw up would be what they would recommend to

the Xational Congress for passage? Wouldn't that be some-

thing to the point ?

]\Ir. Fullerton : Mr. President, the Shiras Bill is already be-

fore Congress.

Mr. ^Icehan : Mr. Chairman, I would suggest this: That

this society, sometime during its meeting, either appoint a special

committee to draft a bill, or a resolution similar to that drafted

or passed Ijy ^linnesota and AVisconsin, to be given to the state

commissions or departments of the various states, to be pre-

sented to the legislatures of the various states to be passed.
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jNfr. Fullcrtoii : Tliat is ,!:i-oo(].

"Ml-. .Mccliaii: I think tliat would uu'ct the point. Have a

special eoniinittcc apiioiiiti'd to draft a uniform Ijill to be given

to each commission in each state for presentation at tlie next

session of the leoishUui'c. I will say frankly that if such a bill

is handetl In iin' il will be handed to the legislature.

]\li-. Fullerton: All that is necessary is to pass a resolution

by each state government, ceding any rights they have,—not a

complicated 1)ill at all, simj)ly a few words. But the Shiras Bill

covers the ])()int we want. If anybody wants to read it, it can be

gotten in the American Field, Forest and Stream of last ]\Iav or

June. That covers every point that we are contending for. Mr.

Shiras has gone into it very fully.

President: I should like to say that we ])assed resolutions a

year ago, and probably on earlier occasions, "that there should

be federal control of boundary streams, and that the states con-

cerned should cede their rights to the national government. We
heartily commend the efforts of Mr. George Shiras."

]\Ir. Fullerton: That is the man.

President: We have passed resolutions, and a copy of the

resolutions was to l)e sent to each member of Congress. I sup-

})ose that was done.

]\Ir. Henry T. Koot. Pi-ovidence, K. I. : Mr. President, they

only a])ply to these interstate waters. It would not apply to in-

land waters like Connecticut. If we find a man ])utting a trap

oi- nets at the mouth of a river where shad run up, or any other

fish, to spawn, we make them remove it. Xow, we are going

further, oi' trying to go further with the pound nets. Under oiir

law. the harbor commissioners, if they find an obstruction to

navagation, can have it removed, and the pound nets are getting

so large there that we are trying to show that they are an ob-

struction to navigation, and we will get rid of the pound nets in

that way. The United States allows navigation, even to naphtha

launches, or anything else ; they own the waters and nobody has

any right to place an obstruction in them,—that is, in salt waters.

I think if Connecticut had our laws thev could control the mia"ra-
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tion of those fish in those rivers entirel}'. We control it that way.

We have some shad streams and they are doing nicely.

Mr. Meehan : We have a law in Pennsylvania Avhich forljids

the ohstruction of fish, but that will not apply to nets which tho

law allows to be nsed, nnfortunately.

President: Any further discussion? We might as well

finish our discussion of federal control. If there is anything

further to be said on that, take it up at this time.

Mr. Bower: Mr. President, you said a resolution of that

nature had been passed by this society, directing that a copy be

sent to members of Congress. I do not see what effect that has,

sending it to members of Congress. They have nothing to do.

It seems to me it should be handed to the state boards of fish

commissioners and state wardens, and that they be requested to

introduce this resolution : that the secretary of this society

should be directed to correspond with the various boards and see

that the resolution -is introduced. The resolutions passed here-

tofore have covered a great variety of subjects. I do not know

of this exclusive resolution ever having been passed by this

society—it has been loaded up with a lot of other things, as I

recollect it, and it seems to me it should be confined to just that

point and nothing else, and the secretary see that what this

societs' has done is communicated to the proper persons, and I

tliink wc will get results.

Mr. A. Kelly Evans, of Toronto : In regard to Lake Michi-

gan, where state control is exerted, how far or near does the

control begin ?

Mr. Clark : Clear over the Wisconsin line. They chase the

violators clear into Wisconsin.

Secretary Peabody : On Lake Michigan, for example, there

would have to be cooperation by Illinois, Michigan and Wiscon-

sin. That would settle that lake.

Mr. Clark: Settle Lake Michigan.

Secretary Peabody : Then it seems to me that Wisconsin

and ]\richigan, both deeply interested could, through
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their fi.sli commissions and those interested in the sub-

ject, bring Indiana and Illinois into line, who liave little or no

interest in it now. Because they have no interest in it now. i;

woidd ])0 very easy, to oet them to pass such a law, it would

seem, and tliat matter eoidd ))c settled right tliere. '

X(t\v. again, tlic matter ot the Connecticut ri\'er is a]i])arentlv

a Ideal matter, 'there is no otlier state interested, and it i^

purely Connecticut's Inisiness to do that. Let them stoj) netting

at the mouth of the river. Jf they don't want shad, tliat is noi

anybody else's business. It is purely a question of where there

are a numher of states interested, and it seems to me that this

society can do very little. It is a question that is up to th'i

board of commissioners of these different states. Perhaps a

little effort could be made by this society to get the representa-

tives of these fish commissions to attend our meetings. Wo
have none from Indiana ; none from Illinois, I believe, at this

meeting, and, of course, these states do not show veiT much in-

terest in it; but Michigan and Wisconsin both have a deep and

vital interest, because it is a matter of great importance to them,

and those two states together could easily control Lake Michi-

gan. Xow, Lake Erie has again Ohio, Pennsylvania, Xew York,

and that is all.

Mr. Clark : About eight states.

Secretary Peabody : Eight ?

President : For all the lakes.

Secretary Peabody: No, not all the lakes—five states. They

could get together and handle the matter. I do not see how this

society can do any better. Eesolutions have been passed from

time to time. Agitation is valuable, of course, but if there

should be a congress of the fish commissions of the states in-

terested, they might work out a law that would Ije uniform.

President: There was a meeting held in Chicago two years

ago by the commissioners of the states bordering on the upper

lakes, at all events.

Secretary Peabody : In this connection, I will say that a

gentleman in Canada interested in this su])ject has been cor-
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responding with me, and jironiised to be here to talk npon this

very subject.

President: Was tliat ^Ir. Evans?

Secretary Peabody: A. Kelly Evans. He was very iniu-h in-

terested, and I supposed he would be here yesterday.

Mr. Clark : Speaking of the meeting in Chicago, I was at

that meeting in Chicago. They have passed resolutions and

done everything, Minnesota and Wisconsin have done some-

thing; the other states have not. Xow, that is all tliere is to it.

They have started the ball. ]\Iichigau has not, Illinois has not,

Indiana has not, Ohio has not. Pennsylvania has not. At every

single meeting of whatever nature, whether it was the commis-

sioners from the states and members of the Legislature, they

were all there, and they had a bully good time. ' They are always

unanimous and together and all liarniony, and everything else,

just as we are here to-day, Init they don't do anything—except

^Minnesota and Wisconsin—and they have, and I say there is the

start. They have done something, let the other states get to

work and do likewise, and I do not think there will be any diffi-

culty about congress passing the bill.

]\Ir. Fullerton : Xo trouble at all.

]\Ir. Clark : Xow Ohio wants to go at it, ^lichigan wants to

go at it, and get the states to pass that resolution, if they have

got the right one, ceding back to the national government.

Then there is nobody to ]:)laine.

^Ir. Bower : I don't just agree with the Secretary, that this

society cannot do anything. I think it would have a good deal

of influence if the secretary was directed to keep track of when

the legislatures convene and at that particular time would for-

ward to the state board, or the several boards interested, a copy

of the resolution passed hy this society, as it w^ould call their

attention to the matter. A good many of the members of the

state boards are not salaried men; they could iiot be expected to

take up the matter unless their attention is called to it; and

when they go before the committees, after this resolution is in-

troduced, it is a very potent, a very powerful argiiment which
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tliey will have, that this is the. sense of the American Fisheries*

Society. I know it will have a large influence, and be probably

one of the chief arguments they would use. If their attention

were called to it and the secretary was directed to see that their

attention was called to it at the proper time, I am satisfied that

it would have a good deal of influence.

Mr. Fullerton : I thoroughly agree with Mr. Bower. T

think it pays to advertise, and everlastingly keep at it and we

certainly get before the people by that means. Secretary Pea-

body and 1 do not agree, when he says Connecticut is the only

state interested in the shad fishing down there. I take issue with

him. I am just as much interested in that as they are. I think

we are all interested together, all the states. What affects the

shad fishing aft'ects us up in Minnesota,—we get cheaper fish.

The same with the whitefish interests and the trout interests of

Michigan. Down there in Michigan perhaps they are more in-

terested locally, but we are interested also. The more fish they

catch in Michigan and other places, the better it will be for

Minnesota.

Secretary Peabody : I did not mean to make quite so swee])-

ing a statement. I mean they would have to work out their own

salvation.

Mr. Meehan : Is it in order to introduce a resolution?

Mr. President : It is.

The following resolution was then read by ^ir. W. E.

Meehan :-

—

It is moved that a committee of five be appointed which shall

draft a resolution on the lines adopted by the legislatures of

Minnesota and Wisconsin, ceding control of fishery legislation

to the federal government, and the secretary of this society is

directed to forward a copy to the fish commission of each state

with a request that it be introduced at the next session of the

legislature, and that every effort be made to have it passed, and

the committee is directed to report before the close of the present

meeting.

Mr. Clark : Mr. President, I second the resolution.
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Prei^ideiit : You have heard the resolution read. Do you

desire to have it read again ? It is open for discussion. If there

is no further discussion^, I will put the question.

Question iiut and motion carried.

. President: The chair will have to consider the constitution

of that committee for a few moments, unless the maker of the

resolution has any suggestions.

Mr. Meehan : Xo, let the chairman appoint a committee.

President : Mr. Townsend, whose paper was set down by the

committee for this afternoon, has just come in, hut would like

to have his paper go over to a later session, and if there is no

objection from the program committee, we will take iip a paper

by E. Eaveret-Wattel, Director of the Fisheries Station of the

Nid de Verdier, Fecamp, France, on '"Observations Regarding

the Varieties of Rainbow Trout and the Time of the Spawning

of This Species." If there is no objection, the secretary will

read this paper.

Secretary Peabody: I might say this is a literal translation

from the French.

The paper was read by Secretary Peabody and discussed.

^Ir. Clark : ]\Ir. President, I would like to inquire from the

Treasurer or some one. what members here have registered, and

how many.

President : There have been thirty names registered so far.

There are a considerable number here who have not registered,

and I would suggest that they register at once.

The treasurer is ready and willing to receive all moneys that

are coming.

If there is no further business, the session stands adjourned.

]\Ir. Clark : Until tomorrow morning at 7 :30 on the dock.

President: The program for to-night is to go out to Walde-

mere Park.



American Fisheries Society. 35

}Vi'(]nesiJ(iy, Jiilij .-2Ji.

Tlie members were entertained bv a trip on Lake Erie, at tbe

invitation of the entertainment eommittee, in tlie fishing tngs,

to witness tlu' setting out of nets and taking in a haul offish.

AFTEKXOOX SESSION.

July 2-i, "i ]). ni. Meeting caUed to order bv tlie president.

President: Before hearing the report of tlie program eom-

mittee. I will announce the committees which I announced yes-

terday would Ix' named at this time.

( 'emmittee on Kesolutions : i appoint on that committe<?,

:\Ir. W. E. :\[eehan, Harrisburg. Pa.: :\lr. 8. F. Fullertou, St.

Paul. ]ilinn.; :Mr. S. Bower, Detroit. Mich.: A. Kelly Evans,

Toronto: G. T. ^[athewson. Enfield. Conn.

Committee on location: ^Mr. J. \V. Titcomb. Washington,

D. C. : Mr. E. X. Carter, 8t. Johnsbnry, Yt.; Mr. W. \\

.

Thayer, of Detroit, Michigan.

Committee on Xomination: Mr. Seymour Bower, Detroit,

Mich.: Mr. S. W. Downing. Put-in-Bay. Ohio: Mr. A. D.

Eoberts, Woonsoeket, K. I.: :\rr. C. H. Townsend, X. Y.: Mr.

E. H. (ieer, Hadlyme. Conn.

President: Is there any miscellaneous business which ought

to precede the reading of the |)a])ers.

The auditing committee on treasurer's report, made the fol-

lowing report

:

We, the undersigned auditing committee, have examined the

account with vouchers of C. W. Willard. treasurer, and find the

same correct, with balance on hand of $131.32.

(Signed) C. K. Geeen.

WiLLiA:\r P. ;Moetox,

Bartox D. Evaxs.

President: The report of the auditing eommittee is before

you.

]\Iotion to adopt report, made, seconded and unanimously

carried.
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The folio-wing telegram was read by the secretary : "George

F. Peabody, Eeed House. Erie. Pa.. I propose to honorary or

coiTesponding membership Charlie Poiitiaii of Lommell, Bel-

gium. C. G. Atkixs."

It was moved and seconded that the nomination sent in by

Mr. Atkins be referred to the incoming executive committee,

with power to act.

Motion carried.

President: Is there further business of this character which

should be taken up now? If not. we will listen to the report of

the program committee.

Mr. Clark: The program committee have a further repori

to make along the lines of papers. It is proposed to take up for

this afternoon's session ^Ir. Townsend's paper on "The Culti-

vation of Fishes in Small Ponds ;" Mr. Leary's paper on "Plant-

ing Fish vs. Fry," and in connection with that. Dr. Birge's

paper on "Black Bass," and other black bass papers and discus-

sions. Then Mr. Clark's, "Xotes on a Xew Hatching Jar ;" Mr.

Titcomb's paper on "Progress in Fish Culture During the Past

Year;" and Dr. Smith's paper on "Some Observations on Euro-

pean Fisheries and Fish Culture:" and Mr. Olsen's paper on

"The Xeed of an International Fishery Society," and Mr. At-

kins' paper on "Manipulation of Salmon Eggs," if we have

time: with the discussions. And for this evening, Mr. Presi-

dent and gentlemen, we find that Dr. Mead's paper on "Recent

Progress in Artificial Propagation of Lobsters," requires the

lantern slides. Therefore, that lecture will occur immediately

after the banquet. The banquet will be over with at 8 :30, only

an hour and a half, so the chairman of the committee on enter-

tainment says, and then we will adjourn from the banquet room

to a larger room where they will have lanterns and everything

provided for that lecture.

I have made a mistake. Dr. Bean's paper is also to be taken

up.

President : I have not the title of Dr. Bean's paper, I be-

lieve.

The report will be accepted tinless there is objection.

Motion made that the Chair read the program.
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President : Tlie proo-ram reads as follows : The first paper

will be that of Charles H. Townsend of Xew York ; the second,

that of John L. Learv, on "Planting Fish versus Fry;" the

third ])a])er is that set down for myself, but it is not a paper as

a matter of fact, on certain experiments with regard to black

bass; the fourth paper is Mr. Clark's on the Hatching Jar; the

fifth ^Ir. Titcoml), "Progress in Fish Culture During the Past

Year ;" the sixth Dr. Smith on "Some Observations on Europ-

ean Fisheries and Fish Culture;" the seventh, Mr. Olsen, of

Grimsby, England, on "The ISTeed of an International Fisheries

Society;-'' the eighth, Mr. Atkins on "Manipulation of Salmon

Eggs," and ninth. Dr. Bean's paper on "Practical Difficulties

in the Way of Fish Culture."

The question is on the adoption of this report.

Motion made, seconded and "unanimously carried adopting

the report of the committee.

The first paper then will be that of 'Mr. Townsend on "The

Cultivation of Fishes in Small Ponds."

Mr. Townsend then read his paper which was discussed.

Secretary Peabody then read a paper by Mr. John L. Leary

of San Marcos, Texas, on "Planting Fish vs. Fry," which was

exhaustively discussecl.

In reference to his paper on "Experiments in Eaising Black

Bass by Taking the Nests away from the Parents and Hatching

the Eggs in Troughs," President Birge said

:

I am going to begin with a personal matter. I wish to in-

form the society that my name is not Elias, as stated on the

progTam, but Edward. I wrote to our Secretary, however, that

if he could keep Ananias away from me I would not object to

his posting me by any other name that he pleased. He seems

to think I naturally belonged in the Old Testament ; and he

seemed to think that I ought to give you a paper, when I wrote

to him that I had not got one. I told hhn that I had hoped to

be able to report on this subject of taking the nests away, and

say something that would interest the society, but that I found

it would be impossible, owing to the lack of facts on the subject;

but ho. with the alioundino- faith that he is distinguished for.
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in spite of my tellino- him that it was impossible, phiced the

title on the list.

I shall hoi^e to say something- on this matter next year.

Secretary : Mr. President, there are a couple of notes here

from gentlemen who ask some questions on the small-mouthed

black bass. It might be pertinent to bring them in.

The questions were then submitted and discussed.

!Mr. E. H. Carter of St. Johnsljurv, Yt., then read a paper on

"Bass Ponds," which was discussed.

Mr. Frank X. Clark of Xorthville, ]\Iicli., then read a paper

entitled "Notes on a Xew Hatching Jar."

The paper was discussed.

Mr. John W. Titcomb, IT. S. Bureau of Fisheries, Washing-

ton, D. C. will send for publication a paper on "Progress in

Fish Culture During the Past Year.'' Mr. Titcomb mentioned

and described the Eobinson device for measuring eggs, and then

related the following interesting incident in nature study.

If you will allow me^ by way of diversion—as you have been

having a good deal of serious talk, I will refer to an article'

which I had the pleasure of reading in one of Mr. W. J. Long's

ver}' interesting books, "Xorthern Trails," about which some of

you have undoubtedly heard, on the subject of the salmon. Mr.

Long, as you know, and Mr. Eoosevelt have had a little tilt on

natural history. But Mr. Long has now wandered in the fields

of the fish culturist, and he tells in a most interesting way the

story of the salmon. He prefaces his book by stating that all of

the statements are the result of his personal observations, or

based upon information by very reliable guides, except the his-

tory of the salmon in the sea. We therefore pass over the his-

tory of the salmon in the sea, and read with intense interest the

wonderful leaps of the salmon as it descends the stream. In

fact, there are a great many interesting stories narrated by Mr.

Long in his very interesting way, until he arrives at the spawn-

ing ground, when the fish perform their usual functions, and,

as he states, the eggs are left to a gently flowing current.

This is the part that will interest you; "The current of

water passed continually over the hidden treasures. * * *

Beginning his life with hunger, he had at first eaten all that was
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left in the egg besides liimself and was nibbling at the shell

when it broke and let him out. * " '' As the egg covering

wavered on his tail, he whirled like a wink and swallowed it.''

( Laughter )

.

President: Any discussion on Mr. Titcomb's paper?

(Laughter). If not, we will pass to that of Dr. Smith on '"For-

eign Methods of Fish Culture."

Dr. XL 'M. Smith. Deputy Y. S. Fish Commissioner, then

read a paper on "Some Observation on European Fisheries and

Fish Culture," which Avas discussed.

Mr. Tarleton H. Bean then delivered an address on "Prac-

tical Difficulties in the Way of Fish Culture," which was dis-

cussed. V
--

Mr. Clark : I would like to say before adjournment that the

committee on progTam have gone over things as cari'fully as

possiljle, and with one or two excejjtions where they may be

printed without being read. I think that if the society will ad-

journ at the present time to meet at nine o'clock to-morr(^w

morning they can probably get through with their papers.

President : Allow me to say that my paper can just as well

be omitted.

]\rr. Clark : I was going to say that we only have to con-

sider the papers of Dr. Birge and Mr. A. Kelly Evans of Toro^i-

to. Dr. Mead's paper will be read to-night; of course you will

understand that. Mr. Evans' paper on "The Influence of Poli-

tics upon the work of the Fish Culturist, and How Fish and

Game Protective Associations May Assist the Latter." and also

on ''The International Problem of the Proper Eegulation of the

Fisheries of the Great Lakes," will be read. Then there is a

paper by Mr. Field, chairman of the Massachusetts State Fish

Commission. That paper really ought to go along with the

paper of Professor Mead to-night, I should presume. Those

are practically all the papers, with the exception of the paper by

Mr. Atkins on the "Manipulation of. Salmon Eggs.'" and the

report on "Foreign Correspondence," which Dr. Smith informs

me will onlv take a short time, and then there are one or two
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others here that we may perhaps have thne to take up. I think

we will have no difficulty in getting through hy to-morrow be-

tween twelve and one, so that those who wish to leave in the

afternoon may do so.

Di". Smith : There is a provision in our constitution, for

miscellaneous business. Before adjournment, please give me
two minutes to present a resolution.

Kesolution read by Secretary Peabody as follows: Whereas,

The American Fisheries Society, in annual meeting at Erie,

Pennsylvania, has learned with regret of the continued illness

of our fellow member and pioneer fish culturist, Livingston

Stone, one of the founders of the society; therefore.

Resolved, That we send greetings to our stricken associate and
extend our sincere sympathy to him and his family.

Resolved, further. That the secretary acquaint Mrs. Stone with
this action of the society.

]\Ir. Clark : I move the adoption of the resolution.

jMotion seconded.

President: I think it would be proper to adopt this reso-

lution by a rising vote.

Kesolution carried unanimously.

President: The secretary will transmit the information re-

garding the action of the society.

The society stands adjourned until 7:30 p. m., for the ban-

quet;

Proceedings at the Banquet held at the Eeed House in the

City of Erie, Pennsylvania, July 24.

^Iv. Meehan of Philadelphia acted as toastmaster.

^Ir. ]\Ieehan : Gentlemen, someone once said, '"Eat, drink

and l)e merry. Ijecause to-morrow you go fishing,"-—or some-

thing to that effect. (Laughter). About a year ago, or just

about a year ago, we met at Grand Eapids, and there the ques-

tion came up of where we should meet the next year. I had the

hardihood to propose the. city of Erie in Pennsylvania. There

was. some little doubt about whether it was good policy to come

to Pennsvlvania— (Cries of "Xo doubt about it now"),—for
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fear the city of Erie might be a backwoods town ; but after sonn.'

little persuasion, it was agi'eed to. and the invitation of the

chanil)or of commerce of the city of Erie and of certain of the

newsjoapers was accepted, and we are now here. I would there-

fore, like to have Mr. H. T. Leasure, the secretary of the cham-

ber of commerce of Erie, tell us how it is that he has liad so

much of the milk of human kindness as to bring us here and

give us sucli a hearty reception r.s we have received here.

j\[r. H. T. Leasiire : Mr. Toastmaster, Ladies and Gentle-

men : I am sorry that your toastmaster has made the mistake of

the evening in starting out by calling on me to address you, for

I assure you that if my j^osition de23ended upon my ability to

talk, I would not ha\e it for twenty-four hours.

Again it is ratlier hard, after sitting down and partaking of

a meal like this, not knowing that you are going to be called

upon, to be suddenly subjected to an ordeal like this. I don't

know it from practical experience, but I have heard it said that

a man cannot talk well on a full stomach, and I have eaten a

very hearty meal. That makes me think, of course, of a little

incident that I read, where one of our himiorists was traveling,

and he went into the diner and sat down o})posite a lady with '^

small child about four years of age. The child was taken care

of by the lady, and got what it wanted to eat, and afterwards

got cross and acted rather badly, and he made the remark if he

had a child which acted like that, he would give it a good spank-

ing. The mother replied, "I do not believe in spanking a child on

a full stomach. He replied, "Xo, I think you might turn it

around." And I think if I could have spoken before I had a

full stomach, I could possibly have said something. (Laughter).

I assure you, that it has been a great pleasure for the cham-

ber of commerce to entertain you. We have had a great many

conventions in the last four years, invited here by the chamber

of commerce. We have always tried to please them. I do not

know of any instance wdiere they have gone away not pleased

with our entertainment and their treatment.

I may say that this convention is not as large as we ex-

pected, but Avhat it lacks in number, it has surely made up in

quality. I do not think we have ever had a more representative
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crowd of men at a convention in our city than tlie American

Fisheries' Societ}^ convention. (Applause).

Although few ladies have honored us with their presence,

I have been told that it is not customary for the ladies to at-

tend these conventions ; but we urged that the invitation should

be extended, and we were in hopes that quite a few might have

accepted, and, as in the case of the gentlemen, although you are

not here in great numbers, I assure you you have the quality in

what you have presented here. (Applause.) In appearance

they can't be beat. (Applause.)

I tried to persuade the toastmaster to call on some of the

other Erie gentlemen, as we have a few here who can speak, but

he said, "I do not know them very well, and I do know you, so

I am going to call on you first." I told him I could talk prob-

ably two minutes and that would be the end of it.

I hope that in the future when any of you gentlemen are

coming through to the west, or from the west to the east, you

will find it convenient and to your pleasure to stop off in

Erie. I woi;ld deem it a pleasure to show you through our town

I assure you that we have not had the opportunity to show

you our city as we would like to show it to you. It seems as

thougli your program is long, and you do not seem to be able to

spare the time to take in much pleasure. But, if at any time

after this convention, you are able to stop in this city, I will

take pleasure in showing you over it. It is a beautiful place.

I assure you our people welcome you here. We enjoy the repu-

tation of being one of the most hospitable cities in the state of

Pennsylvania. We have had a great many conventions, and they

go away well pleased from our city, and are always willing to

vote to return, and I hope that we may in the near future en-

tertain you again. I thank you.

(Great Applause.)

Toastmaster: This afternoon, during one of the intermis-

sions, I was out on the sidewalk, and I was hailed by my friend

Commissioner Bowers. He said, "Look here Meehan, I want to

speak to you a minute, and if you are a good friend, you will

do what I want." Ke said, "I hear you are going to ask me to

speak to-night and I don't want to do it, because I know my
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family don't like 111c to do siK-h things; but I Avill tell you what
you can do, you nia\- call on Smith, he likes that sort of thing.'*

I will, therefore, call on Dr. Smith, as tlie representative of Mr.
Bowers. ( Applause.

)

Dr. Smith : ]\[r. Toastmaster, Ladies and Gentlemen : this is

a mean triek, (laughter) and 1 ])romise you that I will get even

with Commissioner Bowers one of these days. I want to take as

the subject of my toast an epistle I got a short time ago from a

citizen of the commonwealth of Pennsylvania. It was more than

a coincidence, perhaps almost an inspiration, that on the eve of

my departnre from Washington to Erie, I should receive a letter,

which I l)elieve will rank as one of the most remarkable docu-

ments that has ever passed through the United States mails.

It is quite evident that this coinmunication was intended for the

consideration of the members of the American Fisheries' So-

ciety, but it contains some matters of local interest, which lead

me to l)elieve that it should finally reach the department of fish-

eries of Pennsylvania. This is the communication,—and one of

the special features about it is that the postal authorities, realiz-

ing the firm hold that Pennsylvanians have on Uncle Sam, were

willing that this should go through the mails without a postage

stamp, (laughter) but that is not all—tlie form of this letter

certainly deserves consideration. It is on two sheets, which I

will now exhil:)it. (Laughter.) More remarkable than the form
is the matter. I shall have to withhold the name of the cor-

respondent, also his address, because somebody might become
oifended ; but I should like to read this letter and leave it to you
to ponder over :

—"Can't you raise salt water fish in fresh water
rivers and cross them in ponds in Pennsylvania ? Can't we cros-

the herring that run up rivers with the shad and make th-m
larger? Put in fresh water ponds gi'adually, do it gradually.

We have fruit crossed and made to grow larger. We have horses,

birds, etc. crossed for better stock. In California a man is

crossing fruits and flowers, nsing hypodermics of sap and
blood. Try a hypodermic syringe. Cedar and pine, evergreen

trees, saps into maples to make them keep in leaf all winter,

and make a manure that will make cedar trees, arbor vitae,

gum trees, and persimmon trees grow faster. Send me word.
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please, when this is accomplished. I think all this should he

patented, and the patent right sold, and that I should be given

a share in the profits." (Great laughter.)

This Pennsylvanian makes my speech for me. (Laughter

and applause.)

Toastmaster :—The letter is almost equal to one which I re-

ceived some time ago when the news got abroad that our trout

had sore throat and the department got a letter, "Try camphor."

And that reminds me that when the chamber of commerce made
up its list of members of the reception committee, they did not

forget to put thereon several people who are intimately con-

nected with fish work, and one of them was the Chairman, Mr.

Hinrichs. Xow, I think that those of us who live upon the

borders of the great lakes, and perhaps all of us, would like to

know very much how ]\Ir. Hinrichs, or his captains, manage to

keep themselves free from the Canadian revenue cutter.

]\[r. Hinrichs : Mr. Toastmaster, Ladies and Gentlemen

:

This is another surprise. I understood that in the speech mak-

ing to-night no member was to be called upon.

I can say that we have not had trouble with the Canadian

authorities. We have had the pleasure of hearing from the On-

tario Game and Protective Association, and the head of that as-

sociation, after he realized the amount of propagating that the

state of Pennsylvania had done, said, that he did not blame th'.-

Yankees for crossing the line occasionally to get some of the

fishes which had been planted by them. But in mapping out

the program, there is one feature that we overlooked, a feature

that would have made Erie prominent in the eyes of the world,

namely, we should have carried out the idea of getting Captain

Dunn of the Canadian boat Vigilant posted as to the proposed

trip of Commissioner Meehan on the lake to-day. I want to tell

you confidentially that the boat did not return until two o'clock.

Now, there is no boat that can go out in the direction which

that boat did and stay until two o'clock without crossing the

Canadian line. If Captain Dunn had been informed of the

proposed attempt to cross the line to-day. we would not have

had the pleasure of Mr. Meehan's company this evening; he

would be in the custody of the Canadian authorities.
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I want to say to yon that it lias been a sincere pleasure fo-
th.. committee to entertain vou. We regret tliat your proarani
has been so long- that you could not take in all the opportunities
that we had proyided for your entertainment, and if you slioul '

eyer conic back to Erie, wlncli we sincerely hope will soon ma-
terialize, you will be welcomed heartily. Wo hope your con-
yention will meet here again inside of three years. Wo assur"
you, you will never haye a better time. Notwithstanding tlu>
fact that the next international convention will meet at Wash-
ington, I). C, Erie cannot claim of course to out do Washmo--
ton witli all Its attractiyeness, but, year after next we hope yo"u
will be with us again, and whatever committee has charge of
arranging the convention at that time, I hope will bear this in
mind.

I thank you for the pleasure you have given us, in the op-
portunity of entertaining you, and we will always fondly re-
member your visit to this city. (Great applause.)

Toastmaster: There are two or three questions that come
l)efore the Fisheries' Society, which have, by comjnon consent,
usually been barred. One is the German Carp, and the other is

Fry vs. Fingerlings. Now, if our friend Bartlett was here, T
would call on him to tell what he knew about carp, just for tlv
fun of the thing; but, as he is not here, I think we will call upon
Dr. Birge to tell us how he kept the meeting to-day from getting
into a row over fingerlings and fry. (Applause.)

Dr. Birge: Mr. Toastmaster, Ladies and Gentlemen: T
j-eally do not know how I succeeded in doing that, but I think I
did it in a masterly manner. I have presided over this meeting
with a good deal of trepidation, and when the subject of Fry vZ
Fingerlings came up, I thought I was in for it sure. AVhen I get
into an assemblage of university men that are engaged in man-
aging the affairs of universities, I generally feel that I can at
least keep quiet with dignity, because I know something about
what is going on. But when I get in here with a lot of practical
fish men who are actually doing things in the mattx^r of breeding
fish and taking charge of the larger affairs of the fishery indus'-

tries of the country, I feel myself a good deal at sea, and I am al-
ways afraid that somebody will get after me, somewhat as thf>
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Xew Jersey farmers did after a former governor of our state,

Governor Hoard. If there were more than one representative of

Wisconsin here, or if I were not more than five hundred mile;^

from home, I shouhl not dare to tell one of his stories because he

tells them very admiraljly and I very badly.

Governor Hoard was down in Xew Jersey at a clam-bake

—

not of the variety of clam that our Khode Island friends gave us,

but the little neck clam. He was called on for a speech at the

close of the clam-bake ; he referred to the bivalve of which he had

been partaking, and referred to it as the "low neck" clam. Ono

of the old farmers said : "It ain't low neck, it is little neck."

Hoard gave him a glance and went on with his "low neck" clam

to the end of the speech ; but when the speech was over the old

farmer came up and said: "Governor Hoard, I reckon you don't

liave many clams out there in Wisconsin." The Governor says

:

"Xo, we certainly don't ; they don't do very well ; it is a prairie

state, and driving the clams across the country to water, they

get foot sore, so we don't raise a good many clams out there."

The old farmer was so astonished that he simply exclaimed

"Gosh I" and after leaving asked,"' Is that man governor out there

in Wisconsin ?" When told that he was, the farmer commented,

"Well, he may be all right for governor of Wisconsin but get him

down in Xew Jersey and he ain't much Ijetter than a d d

fool." (Laughter.) Xow, I have been afraid all the time, es-

pecially when this question of fry and fingerlings came up, that

somebody might say that I was all right as fish commissioner of

Wisconsin, but when I got in with practical fish men, I was an

ignoramus. So, Mr. Toastmaster, I think you will agree that

I concealed my ignorance in a masterly way; and I assure you if

vou will bring up the carp question to-morrow, I will do the same

thing and conceal my lack of knowledge as capably as I did this

afternoon.

Before sitting down, I want to express the thanks of the so-

ciety to Erie for the admirable entertainment they have given us,

and I wish to express our regret that we could not take all of the

pleasant trips and share in the pleasant amusements which were

so hospitably planned by the reception committee. But we have

enjoyed thoroughly those trips which we have been able to tako.

I was especially glad that the practical fishermen here entered



American Fis]n'ries Society. 47

into tlip spii'it of the uuH'ting and donionstrated to us the practi-

cal \V()rkin<is of tlic netting- industry wliich is so impoj-tant to

tliis city and tlic tislicrics of tlic great lakes.

So we wish lo ex])i-ess our thanks to tlie comndttee. and our

hearty enjoyment of everytlniig lliey have done for ns, and our

sole regret is that they have phiuned so much which we have been

nnable to enjoy. ( Applause.

)

Toastniaster : Many years ago. when 1 was first introduced

into the mysteries of fish culture, I met a gentleman who at that

time was deeply involved in the subject, and we have become

very firm friends : and I know we Avill continue so until the end

;

but nearly every time I see him, and that is aljout once every six

months, he is in a new business; and I think we would like to

have Dr. Tarleton H. Bean explain to us just what his busi-

ness is.

Dr. Bean: 'Sir. Toastmaster, Ladies and Gentlemen: I am
blessed if I know. It is very difRcult to tell just what business

may come up in a fish country. I suppose that fish cidture does

take up a great j^art of my time. But I certainly have had a

great deal of' trouble of late with some of my constituents from

Missouri—you remember, I am from Missouri. I was born in

Pennsylvania and moved to Missouri, and cast my first vote in

Missouri. AVell, oiit in Missouri, going out with my dear old

friend the chairman of the fish and game committee of the ex-

position, fishing down in the Ozark mountains, I heard a fairly

good story. There is a country in the middle of the state, in

which the inhabitants are not thoroughly familiar with tho

English language, and they depend upon the general store keeper

who is also the postmaster, to give them the news. He reads the

weekly jjaper and explains it to them. So he is the translator of

the current news of the weekly paper. This man was reading the

paper one day to his townspeople, and among the items of in-

terest that he read was the following: "There is going to be a

great slum}) in the price of corn, owing to the great influx of im-

migi-ants in this country." They listened to it, and said : "Well

now, what is an immigrant ? What does that word mean ?" He
always had an explanation ready, or tried to have, so he scratched

his head and thought awhile. He didn't know what it meant
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himself, but he had to pretend he knew—just as we do some-

times—and finally said : "An immigrant, I know what that is,

it is not quite so big as a raccoon, a little bigger than an opossum,

but hell on corn." (Great laughter.)

That is just tlie way with us in the present business of fish

culture. We come across this little immigrant, brought from

Eiirope, or Great Britain, or Xew Zealand—wherever Ave may

happen to get a supply, new elements for the American fish, and

this miserable little immigrant plays smash with our native

species. We have lots of cases of that kind—little observed—that

sweep in among our trout and sweep them off by the tens of

thousands. And so we should be obliged to our Missouri friend,

who has so carefully explained to us the meaning of the word

''immigrant." ( Applause.

)

Toastmaster : There is a little state in the Union called

Mar}dand, and they have got some peculiar things down in Mary-

land. It is a jolly little state to get into, I will tell you, but there

is one thing I know we should all like to know about, and that

is, how it is that the fish commissioner of Maryland managed to

get an appropriation of $4000, to buy eels to furnish the legis-

lature with annually. I will ask Mr. Brooks for an explanation

of that apparent anomaly. (Laughter.)

'Mx. Charles F. Brooks, Sandy Springs, Md. : Mr. President.

Ladies and Gentlemen: I am not an after-dinner speaker, in

any sense of the word. I never undertake to make a speech. The

question Mr. Meehan has asked me, I cannot answer at all. But

I can tell you all one thing, and that is, if you come down to

Maryland—that good old place where they have the terrapin,

canvas-backs and oysters and all manner of eatables, to say noth-

ing of hog and hominy and backwoods cakes, you will never re-

gret it. He came down there and we entertained him the best

we could : took him out on the rivers, those beautiful rivers along

the bay, and did not undertake to drown him or do anything of a

serious nature to him.

Now I want to tell you how different his treatment was of me,

when I started to come up here, and I lay it all to him. I would

like to know, if anyone can tell me, why he wished to treat u

gentleman from Marvland in this way. In the first place, in the
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stiil watclic^ or til,. iiii:hi. lu- |)la(v(] a fnM^iiiit train on our track
iind let us run into it fiili >\)v^h\. I have secret information that
lie was at till' hottoiu of that whole thino-. (Lano'Iiter.

)

Mr. Median
: I hail to ojvc you some excitement.

Mr. I'.i-iHiks: I fortunately escaped that and came on here,

ami he then tried tn kill me with g-ood cheer, hut he fonnd out
that hy i^ood treatment I only jjrospered. So to-dav he took m<'

out 1)11 this heantiful lake out here and gave me a pleasant out-

ing, very pleasant—most of the time. (Laughter.) He showed
us how the nets were takeji up and how the fish were secured—

-

verv [v\\ of them I must say—he will have to come down 10

.Maryland in order to get many hsh. Then he showed us how
they were put down. Hut tVir some reason some of the mend)ers
of the party did iiot feel very comfortal)le, and wJien I appealed
to the coninussioner. his treatment of me was not what I ex-

pected. I wanted him to give me something to do me some good,

to raise my droojiing s])irits; instead of that he sang the old song
to me. The (|uotatii)n was applieahle. Commissioner ^leehan.

And the commissioner said to me: "There are plenty of fish dowti

in the Itrook : all you need is a line, a rod and liook." I helieved

him thai there were plenty of hsh, and all wanted to come out

\'ery hadly. I had a most uncomfortahle time. The commis-
sioner fonnd that I even survived that trip out on the lake, and
to add insult to injuiw. he gave me no ticket to-night I0 this

haiKpiet. expecting me to go supperless to hed. If anv of vou

<-an ex])lain that treatment I shall he very glad lo have vou do

so. ( A]i]ilause.
)

Toastmaster: T will leave if to any man in this room whether

or not he deserves a ticket to this hanquet, hecause while we were

out on the hoat and whik' he was uncomfortahle, I offered him
a g<iod plump, fat ham sandwich, and he rejected it. (Laugh-

ter.) After that, naturally 1 su]))>osed he didn't want an\' sn]j-

])er ox dinner.

The hour is growing late, and we have some other work to do,

hut we have one or two speakers who should have something to

say ahout things of interest. Among other things, it has heen

a well known fact that for nuniy years the American Fisheries

4
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Society has owed its treasurer a good fat sum. I understand

now, that he has got liis money l)aek, and I wonhl like to know
liow he worked it.

Professor Birge: He has gone upstairs.

Mr. Meehan : I will have to pass liim hy then.

As a conclusion I would like to hear from the president of the

chamber of commerce of Erie.

President Arhuckle: ^Ir. Toastmaster, Gentlemen of the

American Fisheries Society and Ladies: I have certainly en-

joyed meeting with you gentlemen during this convention, and

we are glad to have you with us. What 1 know about the city

of Erie would take a good while to tell. One of the things that

I can say to you is that we have a chamljer of commerce con-

sisting of over nine hundred members, and every one of that nine

hundred wishes you welcome to the city of Elrie, and hopes yon

may come again.

We have a city that lias enti'rtained some notaldes, and we are

glad to have you come here too. We consider the American

Fisheries Society as among those notaldes. We think that they

have done a great deal for Erie. We tliink that when they have

stocked the lake with whitefish and made it possil)le to take 75,-

000,003 pounds of whitefish out of Lake Erie in a year, ihat the

American Fisheries Society has done something for Erie. I

know that there are a gTeat many fishermen here. I know that

they make their living out of the product of that lake, and I know

that we owe their prosperity to a great extent to the stocking of

the waters by the fish commission.

As regards Erie, we have a very prbsperous city, a very large

manufacturing city. We build more boilers and engines here in

Erie than any other city in the world, and have the largest shops

in the world for that purpose. We are getting ready to welcome

the General Electric Company, which will build a very large

factory here in the immediate future, and we expect to have

others follow them. Our ])ros])erity has been coming to us for a

long time, but more particularly in the last six or seven years,

since the chanil)er of commerce was organized. Of course we

have other civic bodies here, Init none of them as large as the
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clianibiT of coimia'ixf. Thev liavo all joined togciher. and wc
have got together, and we are all ready to welcome you when \ou
come again, gentlemen, ami we hope that it may he soon. ( Ap-
plause. )

Toastmaster: I know thai we would all like to stav a little

longer. J know there are a nund)er of experiences of our ])co])l<

which we would like to hear and know, hut the hour has ari-ived

when we must get down to hnsiness, and I hereljy declare this

hanquet closed. The memhers and friends here will go to the

large room on the floor ahove, where the president will call the

meeting to order, and t\\o Ijusiness will proceed. It will he a

lecture hy ]:)r. A. ]). .Mead on "Eceent Progress in Artificial

Propagation of Lohsters," whidi will l)c illustrated. (Ap-
plause.

)

After the Ijanquet the meeting adjourned to the lecture i-oom

in the Pieed House, where Professor A. D. jMead delivered an il-

lustrated lecture on. -Hecent ProgTCss in Artificial Propagation

of Lobsters," which was discussed.

Eecess until next day, same place, !) :3() a. m.

Thurs(]ni/. July 25.

fleeting called to order by tlie president.

President: Is the coinmittee on location readv to re])ort?

Mr. Titcomb: ^Ir. President, may 1 sec the IIM):, report?

(Eeport submitte<1 lo Mr. Titcomb.)

Mr. Titcomb: The committee on location finds that they

have very little to do. At the meeting of the societv in l!)()o, a

resolution was adoi)ted which I now read for your clear under-

standing: '"Whereas, the American Fisheries Society, in annual

convention assembled at White Sulphur Springs, West Virginia.

has learned of the action of the International Fishery Congress

in designating Washington. I ). ('., as the place of meeting for

the next congress : therefore

Resolved, That this Society hereby expresses its gratification at

the honor thus conferred on the United States by the body of dis-
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tinguished foreign authorities composing the late International Fish-

ery Congress.

Resolved, That we pledge our individual and united efforts to

promote the success of the Washington Congress, and will accord

all practicable assistance and support to those having charge of the

arrangements.

Resolved, That at the proper time the president appoint a com-

mittee of seven members to officially represent the society at the Con-

gress; the said delegates to represent the different geographical sec-

tions of the country as far as practicable.

Resolved, That the Society hold its regular annual meeting at

Washington in 1908. in conjunction with the International Fishery

Congress."

Your committee therefore recommend tliat. pur^^uaiit to tliis

last resolution, the next meeting of the Society be held in A\'a.-h-

ington, D. C. That the meeting be called on Monday morning,

September 21st at 10 o'clock, to be continued from that time as

long as necessary to complete the business. On this subject, T

think Dr. Smith can give you some information, whicli will make

this date appear the desirable one for holding the meeting.

President: ^^'e shall l)e glad to hear from Dr. Smith.

Dr. Smith: Mr. President and (xeiitlemen: I have no very

definite views as to the course of procedure in the case of this

double meeting to be held in Washington next year. I should

not favor the merging of the American Fisheries Society in the

International Fishery Congress. I think we should hold an in-

dependent meeting. But, in order that the meeting may not bo

unduly prolonged, it seems to me that we should be willing on

this special occasion to condense our proceedings as much as

possible : have all the essential business conducted and have pre-

sented such papers as are of rather local interest, leaving papers

of more wide-spread interest to be presented at the International

Fishery Congress.

The International Congress has been called for Tuesday,

September 22nd, and the sessions will continue for four or five

days. It seems to me, Mr. President, that there is reason to be-

lieVe that owing to the peculiar conditions attending the next

meeting of the society, there should be one of the most interest-

ing and important gatherings ever held in this country in con-

nection with and in interest of fisheries.

I believe all of the members have received copies of the an-
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noiiiut'iiu'iit ill r(',u-anl to cci'laiii awards wliieli have Ikhmi oH'crcd

by the Jntfrnational Fislierv ConiiTcss. Tliis Society lias ottered

an award of .$100.00 for a certain i)iir))ose. I hope, for the honor,

of the society and of the country, that the members will com])ete

freely and will t'arry off a laru'e number of these awards. Cer-

tainly there are no peoide in this country or anywhere else who
are better qualified to enter tbis competition than the members of

this society.

President: The question is on the ado]»tion of the report oi'

the committee on time and place of iiu'eting

^Ir. Clark: ]\Ir. President. I nio\e the adoption of the reporr

of the committee.

]\Iotion seconded.

Eejiort ado|)ted unanimously.

President: Is the committee on nominalions ready to re-

port ?

]\Ir. Seymour I)o\ver: 1 will say tliat the committee on nom-

inations had a very harmonious and ])leasaiit meeting', and the

selections that were linally din-ided u])on were unanimous in

every instance; altbou.ii'b 1 mi,uiit except our treasui'ci': one of

the committee rather protested against him. I do not know wliw

unless it is that he is in the same statt' and knows liim hettei-

than any of the rest of us. And I do not feel just right abont

renominating h'lii myself. He stated at last year's meeting, that

if there was a deficit, he would meet it, and I understand he ha-

done so a number of times. Jle also stated that if there was ;i

surplus, be would divide it, and he has not lieen around to see th.'

committee on nominations yet. (Laughter.)

The noniinei'S linally decided upon were, for j)resideiit. Dr.

H. ^I. Smth. Washington, D. C.; for vice president. Dr. Tarle-

ton H. Bean of New York; for recording secretary. George F.

Peabody, of Appleton, Wis.; for corresponding secretary, Charles

G. Atkins, of East Orlaiid. Maine; for treasurer C. W. Willard,

Westerly. 11. I.

For the executive committee, the following:

Chairman, W. E. Meehan. Harrisburg, Pa.; G. T. iMathew-

son, Enfield, Connecticut; Frank ^MilhT, Put-in-P,ay. Ohio; G-
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V. Jeimin.iis. Xi'w York; Dr. S. P. Bartlett. Quiiicv. Illinois;

Dr. G. W. Field. Boston. iMassachusetts : W. P. :\rorton, Provi-

dence, Rhode Island.

The committee has no fnrther re])ort to make, except that

we earnestly recommend the adoption of the report.

(Signed) Seymour Bower,

Chairman Committee on Xomination.

President : The question hefore you is, on the adoption oi'

the report.

]\Iotion made and seconded that the report bc^ adopted.

lieport adopted unanimoiisly.

Motion made, seconded and unanimously carried that the

rules he suspended and the secretary be instructed to cast the

ballot of the society for the nominees.

The secretary so cast the ballot and the president announced

that the nominees were duly elected to their respective offices.

President : Is the committee on resolutions ready to make its

report ?

Mr. i\Ieehan : I would like to have the privilege of presenting

our report in sections, as the exigencies of the occasion arise.

Two or three things have come u]i, and we can very likely fix it

in that way.

President : Very well.

'Sir. ]\Ieehan : I would first like to read the resolution in re-

gard t(j the passing away of a number of the members during the

year.

Eesolution read l)y Dr. iMeehan as follows

:

During the year our ranks have Ijeen depleted by the scythe

which is no respecter of young or old. Their work and counsel

will still be at our command, but no longer will they in person

inspire us to new achievements. However, we can go along the

paths that they have hewn out: and the world may not know

exce])t in this triljute that we pay. how much they did to l)etter

the world that they lived in. It is we that have known them

])ersonallv, who fully appreciate their work ; but, like the tinv

coral insect, who builds up his nest that in time makes an island,
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these men h;i\c added to the kiiowded.uc that ,i:'ives to fisli cnltur'-:!

its potentialities as one of tlie ^u-reat sources of the food supply of

tlie stru,ii-(i-|in,u- iiiillions of the worhl.

Tliosc who have ^oue t'l'oni auioiii;' us are:

('. J. Hottsiiiaii. Hurucn ()]) /ooiii. Holland. I'.MM;; John 11.

Howell, New Bern. X. (*., Auii'iist 1. l!)()(i: S. H. Kaulfman,

Wasliino-ton. 1). ('.. IMIH;-. ({coruv F. Lane. Silver l.ake. Mass.,

July i:, liMii;; (ieor.iiv A. Wride, Grindstont' City, Mieh., Au-

^fifust, lW()(i; Bcrnai'd L. 1 )our(Mlour('. I'liiladelphia. Pennsyl-

vania, spring of litOi: Fred .7. Adams, ({rand liai)ids. Mich.,

spring of 1907.

^Ir. ^Meehan : The resolution is offered for ])assage.

^Ir. Clark: 1 move the a(h)ption of the I'esolution.

^Motion seconde(L

Eesohition adojtted unanimously hy a rising vote.

Mr. Moehaji : The committee on resolutions desire also to

offer the following resolution for adoption:

Resolved. That tlie thanks of the society lie cordially given to

the chamber of commerce of the city of Erie, its reception committee,
and the citizens of the city of Erie, and commonwealth of Pennsyl-
vania for their royal entertainment, the courtesy extended, and
their hearty and abundant hospitality.

Mr. Clark: I move the adoption of the resolution.

Motion seconded.

Eesohition carried unanimously.

Mr. ^leehan : The eommitibe would like to have a recess for

a little while.

President: Is there other hnsiness to come hefore us at this

time ?

^[r. Clark: The committee on jirogram would simply make

as a last and final report, the statement that the iiahuu-t' of the

papers to be read are, ^Ir. G. W. Field's on "The Xecessity of the

Protection of the Adnlt Lobster, in Order to ^laintain the Lob-

ster Fisheries;" Mr. Charles G. AtkinV on "'Foreign Corres-

pondence," and on "Mani|)ulation of Salmon Eggs;'* Dr. Birge's

on "The Eespiration of a Lake;'" and 3Ir. A. Kelly Evans on

"The Lifluence of Politics LTpon the Work of the Fish Ciilturist,
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and How Fi.-^h and Game Protective Associations May Assist the

Latter;*' also on, "The International Problem of the Proper

Eegulation of the Fisheries of the Great Lakes :" and we would

move that the Ijalance of the papers be published Mithont reading.

President : Those in favor of the adoption of the report

as read, will say "Aye".

Opposed, "Xo".

Eeport adopted unanimously.

Dr. Smith : I should like to Ijring to the notice of the so-

ciet}^, a communication from Mr. E. B. Marston, editor of the

Fishing Gazette, London, England. He is greatly interested in

the American Fishery matters, and I believe the members of tho

society will be glad to have this communication from him in

regard to striped bass

:

"We hope to try the striped bass in our waters. Would it be

troubling you too much to tell me what would be the best way

to try the experiment ? If the striped bass could beplanted from

the Atlantic to the Pacific, why not from one side of the At-

lantic to the other? Perhaps you know some man well up in

striped bass, who would undertake to get together some striped

bass of both sexes, and ship them to us at Southampton,

probably from Providence. If vou know of such a fish culturist.

please give me details, as I si *»11 have to send the hat around and

get the money, and must know before hand what the expense

will be. ]\Iy friend the Honoraljle Daniel B. Fearing, of

Xew^Dort, li. I., is also a member of this society, and has prom-

ised me five jjounds of Ijass ; and I hope to have little trouble in

getting the money. Our British Sea Angler Society has at last

gotten interested. I have been advocating the trial of this

splendid game fish for two or three years.'"'

]\rr. G. W. Field. Chairman Massachusetts State Fish Com-

mission, then read a paper entitled "The Xecessity of the Pro-

tection of the Adult Lobster, in Order to Maintain the Loljster

Fisheries," which was discussed.

President : Do you wish to present any resolutions at this

time, Mr. Meehan?

]\Ir. ]\Ieelian : A^'es.
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rivsidt'iit: Thc]i \VL' will hear I'ruiii the committee on reso-

lutions.

]\lr. ^leeliaii : Tlie <-()iiiiiiittee has directed me to jn-esent the

follow illy- resolution :

—

Resolved, That the secretary of this society be directed to pre-

pare and forward a copy of this resolution to the fishery officials or
other proper offcials of the several states interested, with the re-

quest that they have the same presented to the next session of their
legislature and use every effort to have it adopted:

Resolved, hy the Senate and House of Representatives of the
State of , in Assembly met, that the State of
cedes to the National Government any rieht or title it may have or
jurisdiction over the fisheries in any waters forming the boundary
between this and any other state so far as this state has jurisdic-
tion and also over the fisheries of the waters of the Great Lakes
which form a boundary line between this state and a foreign gov-
ernment.

President: I would l)e ,ulad if that might be read once more.

Resolution reread hy ^Ir. ^Meehan.

^Ir. ^leehan : I should say that the committee knew, in

fact, that in some states this would not he exactly correct. It

Avonld not be for onr state, for instance, so far as the Delaware

Kiver is concerned, because Ave would have to add to that that

this shall go into effect when the state of New Jersey passes a

similar law. There is a treaty by whit-li tliey have concurrtm,

jurisdiction, and consequently it would be a concurrent resolu-

tion between the states; but this was merely some sort of a form-

ula for a draft of a resolution.

President: We will cmisider th^'s resolution. The question

is on the adoption of the report by the committee. Are there any

remarks on that? The ])hraseology of that resolution, is, 1 am
surt\ somewhat different from that wliich we ])assed in Wis-

consin; and I do jiot l)tdieve that woidd have ])assed, although

it anu)unts to nearly the sanu' thing. Would it not be a good

plan to have the secretary make his letter deal with the gen'.'rai

subJ'X't of the cession of control, and then sultmit. l)y way ot

showing what has been done, co})ies of ^linnesota and Wiscon-

sin resolutions, rather than try to make a formula, as though

we had a ])articular formula which the society wanted to have

adopted?
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Mr. Mefhaii: 'Sir. I'lnrrnian, this resolution was drawn in

aceordanee witli tlio instrnc-tions of the society. The society in-

structed this committee to draft a Ijill or resolution to be pre-

sented to the various state legislatures. That was why this was

done in this way.

President : The question is on the adoption of the re})ort.

Those in favor say "aye," opposed "no."

]\Iotion carried.

^Ir. ^leehan : I am directed Ijy the committee to ])resent the

following resolution :

—

Resolved, That this society reaffirm its resolution adopted at

its meeting at Grand Rapids, Michigan, last year, in support of the

Shiras bill giving federal control of boundary waters.

President: The question is on the adoption of the report.

Those in favor of the adoption of the report will signify b}'

saying "aye," opposed "no."

Motion carried.

Mr. !Meehan : I am requested l)y the eonimittee to present

fU' following resolution :

—

Whereas, for several years, the members from the state of Rhode
Island have presented suitable souvenirs to the members of the

American Fisheries Society at its meetings, therefore.

Resolved, That the sincere thanks of the society be extended
to the Rhode Island members, together with a sense of its apprecia-

tion of the feeling which prompted the gifts.

( Applause.

)

Eesolution voted upon and carried unanimously.

Mr. Root: I think that resolution ought to be more per-

sonal, and confined to ^Ir. Koljerts entirely. If he has a bill, wo

will pay it. But it is his idea in presenting these souvenirs.

^Ir. ]\Ieehan : I am directed to present one more resohuion,

but the committee would like to hold this resolution until Mr.

Evans of Toronto has said what he has to say.

President: I will call on Mr. A. Kelly Evans, of Toronto,

for his paper on "The International Problem of the Prop;_-r

Eegulation of the Fisheries of the Great Lakes," and also tak«'

up at the same time, his paper on "The Iniluence of Politics.



Ai)icric(ni FisJiencs Society .")!)

l'})uii tliL' Work of tlie Fish C'ulturist. and How Fish ajid (iauR'

Protective Associations May Assist tlie Latter."

Mr. F\aiis delivered an a<l(h'i'ss on these suljjects, whicli wa^

discussed.

^Ir. ]\Iee]ian : Tlie committee lias directed me to od'er the

foHowino- resolution for a(h)])tion :

—

Resolved, That it is the opinion of this society that immediate
steps be taken in the direction of using its influence to call an in-

ternational conference of representatives of the sovereign states, bor-

dering on the great lakes; the province of Ontario, the Dominion
government and the Federal government at ^^ashington, for the

purpose of discussing means, measures and regulations of a uniform
character to improve the fisheries of the great lakes and the waters
adjacent.

President : Tlie siihjeet is now open for discussion hv the

society.

]\Ir. Meehan: That concludes the report of the committee on

resolutions.

^Ir. Fuliei-ton : W'oidd it not he a ^i'ood idea, to have the

secretary of the American Fisheries Society, send a communi-

cation to the liovernors of the different states, requestini;- tliem

at a certain date, to name a re])rese]itative to meet a like hody

from Ontario and ('ana(hi? Would we not get at the matter

directly in that way, hy havin<i- our secretary here do that; that

would l)e othcial.

Mr. Meehan : Do you make that as an amendment to that

resolution ?

^Ir. Fullerton: T am not criticising the resolution, hut it

strikes me that would he a good way to get at it directly, and

accom])lish something; have the secretary write to the goNcrnor

of each state hordering on the great lakes—1 think there are

eight oi' nine states directly interested—to meet the repi'esenta

fives of the Dominion and Ontai'io governments.

President: It seems to me that tliis is intended to he an in-

formal meeting. I gathered fi-om ^Ir. Evan's paper that an in-

formal LTrttherino- was desired first.
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^Ir. l->\;uis: 1 tliiiik the idea of tlii' cdiniiiittcc on I'rsolu

tions was. wliile it was to be informal in a sense, at the same

time that the representatives Avould be largeh' the officials coji-

neeted with the Ijureaus of the different states. Was not that the

idea ?

^Ir. Meehan : That was the idea.

^Ir. Fnllerton : Mv idea was that this committee that was

to meet a like body from Ontario and the Dominion of Canada

—it would not be binding—they eo.nld not bind the different

states to anything.

Mr. Meehan. Yes.

'My. Fullerton : But they couhl lay a foundation, and recom-

mend to the Dominion government and to the government at

vVashington their recommendations; which would be, in my es-

timation, a good deal more liinding than if the other was taken

up first. Let us have a preliminary meeting, if you wish, of the

states interested first with the Dominion and the Ontario gov-

ernments, and then with the other two governments afterwards.

President: If it is desired to accept this amendment, it will

be so considered.

Mr. Meehan : I am instructed I)y the memljers of the com-

mittee, to accept that as an amendment to the resolution that

was offered : rather, to adil it to tliat. as it is not an amendment

now.

President: It stands a part of the report.

Mr. Meehan: That the secretary of the society be directed

to request the governors of the states bordering on the great

lakes, the president of the United States, and the governor gen-

eral of Canada and the lieutenant governor of Ontario, to ap-

point on a certain date, delegates to this international confer-

ence.

President: I would point out that this throws upon the

president and secretary of the society the burden of making all

the arrangements for this conference.
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^'''- ^l''<'li;iii: I iliiiik it will ,-,,iiu. on tlic cxivHliv,. .-on,,

initt.r. Mr. I'ivshIciH
: tlicv ti-;iiisact Imsiiiess in lu'luvcii time-—ajKirt from tlic sccivt;irv"s wriliii-- iliis coiiiiniiniciition.

Ml'- l^\.-in>: I iliink miol li.-r a(l\ imta-v . Mi-. I'lvsidcnt. in

•'•'•'i-^' " '" 'li^it \vav. IS that .,r <-.,nrs,.. if ,h.|,.,.atcs uciv a])-

poinU'd l)V such |M,\v.Ts. nalnrallv the ,.x|HMi(lituivs woiiM nnl
fall nimn the nnlivi.luais invscnt. I mean llial if the pn.vinc'
of Ontario dcpailnicnl sent ov(t anv (Ich-atcs ivpivscntino'

iIk'Hi. natiirailw the province n\ ()ntai'io would To,,! tlic hill. Ft

would not he any expense on the (isheries societies.

President: I should like to hear froui Dr. Smith. I should
ld<e to ask whether it is the experience of those who are familiar
with such matters, as I am iiol at all. whether --overnors and
presidents and governor .ueiKM'als. will appoint official represen-
tatives on the imitation of a societv which has a scientifie stand

-

luo- like our own. or will res])ond hettei' to an ol1i(-ial invitation
from soniehody havin^- .yovern mental standings. I would like

to hear from Dr. Smith in regard to the niattei'.

Dr. Smith: I cannot speak for the states, hut 1 think in th'

case of the Tnited States Bureau of Fisheries, that we should
i)e glad to designate delegates for this purpose. 1 hope this set

of resolutions will pass. But I would call attention to the fact

that for twenty years there have heen conferences hehl hetween
the states and the I'nited States on one side and the Dominion
government and the provinces of Ontario and (,)uehec on the

other, and so far as I know, thei-e has uevei' heen anv resnlt from
fho<e conferences—no tangihle result, it is possible that this

time, the conditions art' sut-h that some good mav he exper-ted.

and I hope that this is the case.

Ml'. Meehan: Mr. Chairmaii. I can speak lor the past in tlu^

state of Pennsylvania in regard to that matter, at least in ono
instance. Some years ago, an invitation was issued for an in-

ternational convention or meeting in Florida of the governors of

the states, and the governor of Pennsyhania ap])ointed dele-

gates from Pennsylvania to that convention, of which I was one,

made it a proviso that there should be no expense, and so on.
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^Ir. Evans : Would it be possible, for tlu' original ste2:)s to be

taken bv the administration in Pennsylvania ? If this invita-

tion merely proceeds from this society, as a scientific body, it

might not have the same practical results in weight as if it pro-

ceeded from the commonwealth of Pennsylvania.

Mr. Meehan : .
Of course I cannot answer that question very

well ; but I would l)e very glad, if this society desires to ask the

governor of the commonwealth of Pennsylvania to issue an in-

vitation of that kind to present the request to the governor of

the state. But of course, I cannot answer as to what the out-

come of that would be in this instance. It is, I think, rather a

dangerous procedure to take. Of course if he did it, it would

be all right; if he did not, it would in a measure give a black

eye to the whole affair, because it would go out that tlie gover-

nor of the State of Pennsylvania declined to issue any such in-

vitation as that, and give the idea that he was opposed to such

a thing, whether he was or not.

President: That question came into my mind in saying

what I did. ^^'ould it not be, on the whole, the most advan-

tageous method to adojjt a resolution favoring the calling of such

a meeting substantially as the committee reported it, and to leave

to the executive committee the ways and means of promoting

such a meeting? A large share of the Imsiness must be trans-

acted by that committee in any event, and if they find a method

that is more advantageous than any other, it seems to me, they

should put that into effect, rather than be bound by the vote of

the society, which has not had proper time for consideration of

the subject.

Mr. Meehan : I tliink that is a good idea.

President: If there is no objection on the part of Mr. Ful-

lerton or the other members of the Society, it will be understood

that the resolution will be amended or changed by the chairman,

committing to the executive committee of the Society the ar-

rangement of details and so on for the meeting.

^Ir. Fullerton : I have no objection at all to that change. I

Avant something done, that is all I care. I do not want this to
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fall into tlu' liaiids of the exi'caitivc coniiuittec, go along, and

then have nothing done.

]\Ir. ]\Ieehan : I think I can speak for the excciil i\c t-oin-

mittee this year.

Mr. Fulh'iliin : That is good. That is all 1 want to know.

President: Is tliei'e further disenssion oi' this suhjeei ? If

not I will |inl the ouest'on. Those in favoi- of adopting llie

ix'solntions following Mr. iMans' paper will say "aye," opposed

"no."

Resolution carried nnaninionsly.

Mr. Fnllerton: ^h-. I'l-esideiit, 1 have another resolution 1

would like to introduce now. 1 do not like to leave it to the chair-

man of our resolutions connnittee, l)ecause his ancestors were

horn in Ireland, and he shares some of their national character-

istics, and, with the consent of the association, I will read that

resolution.

The resolution is as follows:

Resolved, That the thanks of the American Fisheries Society

is extended to the Hon. W. E. Meelian, commissioner of fisheries

of the state of Pennsylvania, for the many courtesies extended dur-

ing our stay in the City of Erie. We want Mr. Meehan to feel that

his efforts to make our stay pleasant are appreciated, and the thanks
of the Society are hereby tendered Mr. Meehan for his many acts

of Ivindness, in making our stay a pleasant one.

'Sir. FuUerton : I nu)ve the adojjtion of the resolution.

^lotion seconded.

(Question put an<l resolution unanimously carried.

Mr. ^[eehan : ^Ir. Chaii-nian, this comes like an unex])ected

hlow ; I am caught in the part where there is the least resistance.

T think the resolution was unnecessar\\ I take an interest, you-

all know, in the woi'k of this society, and whatever T have done,

has l)een done with my whole heart and soul, and I think I have

done no more than my duty, no more than Dr. Birge, no more

than ]\Ir. Willard. no more than ^Ir. Peahody or Dr. Smith or

any other memher of the society has done, and it seems to me
invidious to have stdected me from the others for this special

honor, for an honor I consider it. 1 thank you.
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Presick'nt : Is there anything further in this general order of

business. If not, we will pass to ]\Ir. Atkins' papers. You have-

them Mr. Secretary. One on "Foreign Correspondence." and

the second paper is on "Salmon Eggs."

Dr. Smith : In the absence of Mr. Atkins, who is the chair-

man of this committee on foreign relations, and the disaliility of

^Ir. Titcoml), who is the next ranking mend)er, the duty of pre-

senting this report devolves upon me, and in view of the length

of the report and shortness of our time, I do not intend to read

it unless the society insists.

This is a report that abounds in good things, and I feel that

the members will get the most good out of it by reading it them-

selves in the proceedings. I say this because I had little to do

with its preparation, and therefore cannot l)e accused of 1)eing

egotisticah

I would like to mention one or two features of the reporc,

however, so that you may anticij)ate what you have coming.

There is a very interesting accovint of the progress of fish

culture in France, based on recent government communications,

and this is followed by a special paper by Mr. Titcomb giving

his personal obsen'ations on fish culture in France. A subject

that has been creating a great deal of attention on the continent

of Europe is the feeding of salmon. That is also a subject in

which Mr. Atkins has taken great interest, and you will find in

this some exceedingly suggestive points.

Among the sul)jects treated under that head are. live food

for fry, food for fingerlings and yearlings, food for brood fish,

and the forcing of the growth of animals by the administration

of special kinds and large quantities of food—forcing foi'

market purposes and also for l)rood purposes.

There is also a very interesting chapter on the utilization of

earth worm as food for trout, and it is recalled that Darwin

estimated the number of worms in two and a half acres of or-

dinary moist land at more than 130,000, equivalent to 100

pounds of angle worms to the acre. I may say that these chap-

ters on the feeding of salmonoids represent the latest European

opinion on the subject.

There is a point of some local interest that I would like to
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mention in connection witii the progress of fish culture in Ar-

gentina, about which we have heard a good deal from ]\[r. Tit-

comb, and other sources. The inauguration of fish culture in

onr sister republic is attributable to the interest taken l)y the

United States government, and we are therefore gratified at the

results. On the occasion of the visit of Secretary Koot to Ar-

gentina last wintc]", he was given a l^anquet in Buenos Ayres,

at which American brook front was served. These fish had been

hatched from eggs sent from this countn- in 1!M).3. I l)elieve.

Mr. Tulian, who is national fish culturist of Argentina, writes

that the American trout conxmenced spawning a month earlier

in 1907 than in lOOO, and up to the 10th of June of this year,

he had collected 209,000 brook trout eggs, nearly all from pond

fish, as there were no suitable nets for catching the wild fish m
the streams. A friend of Mr. Tulian states that he had person-

ally caught, with hook and line, about 200 nice l)rook trout

from little streams which ran through the field near his house,

and he further states that his small boys had put a gunnysack

across the narrow ])art of this stream and gone u})stream and

driven twenty-three nice front into the sack. They have al-

ready adopted American methods down there.

A short time ago Mr. Tulian's men found an eight-inch lak'

trout on the shores of one of the lakes, and Mr. Tulian states

that many of the lakes in the region contain brook trout and

lake trout as well as landlocked salmon.

One of the most significant pieces of information that the

committee on foreign relations has to conununicate. is with re-

ference to Xew Zealand. iMembers of the committee are aware

of the long-continued efforts of the people of Xc^w Zealand to

introduce fish into that island, and the success of the planting

of rainbow trout among other fishes is well known. The local

government has received from the United States government

many consignments of eggs, most of which were taken over by

Mr. Lambson of our society, and iMr. Ayson, the Xew Zealand

Fish Commissioner, who is one of oiir corresponding members.

Mr. Ayson writes us that the sockeye salmon and the chinook

salmon have been successfully acclimatized in certain streams,

and tliat spawning fish liave recently returned in large numbers.
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The report of the Chairman of the committee on Foreign

Eehitions is as follows :

SECOXD AXXUAL EEPORT
OF THE

COMMITTEE OX FOREIGX RKLAllOXS.

In this, its second report, the committee on foreign relations

hegs to present to tlie Society interesting matter pertaining to

the last International Fishery Congress, held at Vienna, the pro-

ceedings of which have been received since the first report of the

committee; to the fishculture of France, Argentina, Xew Zea-

land, and Japan, and to the important subject of food for fishes

under culture, which is treated in a series of sulgoined extracts

and translations from foreign pul)lications.

The I n t e r n a t i o n a I F i s h e r ij C o n gross

at

V i e n n a . 19 05.

This Congress belongs to the system organized at Paris in

1900, the sessions of which are now held at intervals of three

years, the next session having lieen a])pointed for 1!M)8 in the

city of AVashington.

From the introductory pages of the report of the Vienna

Congress we extract portions of the code of rules and the entire

program.

Extracts froia the Code of Bales.

Fur[lose of the Congress. The Fishery Congress shall con-

sider all fishery matters of importance and general interest, and

submit propositions and memoranda relating thereto, to gov-

ernments, provincial authorities and other officials.

Membership. The members of the Congress are representa-

tives of governments, members of the permanent International

Fishery-Commission, delegates of domestic and foreig-n societies

and corporations, persons invited by the president of the con-

gress, and individuals from any country who can show their in-

terest in this organization, and declare their accession to the

Congress.
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Or(/aniz(ili()ii. U'lic Fishfi'v-Congress constitutes an ollicia]

iiKMiiliiT of tlu' scries of International Fishery-Congresses and

adheres to tlie provisions of tlie reguhitions pertaining thereto

establisht in Paris in 11)00. The })resident and general secretary

of the congress are to l)e chosen by the Austrian Fishery Society

( Fishcrei-A'crcin ). 'File vice-])residcnts are chosen l)y tlie Con-

gress from among its mcmljers.

Means. 'Vhv financial means at the disposal of the Congress

for the execution of its ])urposes are: grants of governments and

local authorities ; contributions of members, which are fixt at 10

Kroner ($2.00) each, rejn-csontatives of governments being ex-

cused from tliese contributions.

Iliisiiiess MetJiods. The Congress conducts its proceedings

in full session and the participants may address it in German,

English, French or Italian.

Siihjects Considered.

1. Statute-regulation of Fishery matters.

2. International statistics.

3. Tariffs and balance of trade.

4. International regulations to protect the waters against

pollution.

5. Recognition of iishery rights in the construction of

water-works.

6. Results of scientific research on the following lines:

a. Hermaphi'oilitism in fishes.

b. The distribution of the freshwater fishes of Europe,

including Silseria.

c. The nutrition of fishes and the signification of the

])laid<ton.

d. The migrations of the several species of sturgeon in

European waters.

e. The migTation of eels, herrings, sardines and sar-

delles with special reference to their spawning sea-

son.

f. The species of salmon and their migrations.

g. Results of investigations into the question of deter-

mining the ao-e of fishes bv their scales.
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h. Ob^;ervation^; on the spawning treason of rainljow

tront.

i. The value of fish as food.

7. International organization of biological research, and the

fundamental principles governing the erection of biological sta-

tions.

8. Fishculture

:

a. Cultivation of freshwater fishes in open waters.

b. Pond-culture.

c. Cultivation of sea-fishes.

d. Cultivation of crawfish.

e. Cultivation of 03'sters.

f. Cultivation of ornamental fishes.

g. Fishways.

h. The introduction of foreign species of fish,

i. Cultivation of fishes and other water-products in

Japan.

9. Diseases of fish.

10. The crawfish pest.

11. Instruction in fishery matters.

12. The training of professional fishermen.

13. Scheme for the organization of professional fishermen.

14. Societies in the fish trade.

15. Transportation.

16. The fish trade:

a. ]\Ieans of increasing consumption.

b. Eegulation of markets.

17. Use and abuse of the drag-net in small bays.

18. Sport-fishing in its relation to commercial fishing, fish-

ery economy, political economy, popular recreation and popular

education.

19. ]\Iotion introduced by delegate Dr. Fankhauser of

Switzerland relative to the collection and publication of inter-

national annual statistics of the catch of salmon in the Rhine

and otlicr rivers tributary to the Xorth Sea and the Baltic.

The report of these transactions forms a volume of over 400

octavo pages and constitutes an exceedingly valuable contribu-

tion to the literature of fish and especially of fishculture. With
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the exception of a sin.de pa])('r in French, all the proceedings

are in German.

Among those taking part in the proceedings were representa-

tives from Australia. Baden, Chili. Denmark, Finland, Germany,

Holland. India. Ireland, Italy, Persia. Koumania, Russia,

Sweden, Switzerland, Spain, Fuited States of American, Wur-

temhurg.

The representative of the I'nited States was Dr. H. M. Smith

of Washington, whose name also a})pears in the list of vice-pres-

idents.

F i s h r u I f u r e i a Fran c e

.

France has been styled, with some show of reason, the ''hirtli-

plaee of tishculture," meaning hy this, of the artificial fishrulture

which is now ap})lied to the salmonichie. and to a more limited

extent to some other families of fishes. Tliough the possibility of

artificially impregnating fishes' eggs and allowing them to hatch

under human care was discovered in Germany at an earlier date,

it seems to have been two French fishermen, Gehin and liemy,

who first, early in the last century, perceived the possibility of

em])loying the process for the benefit of the fisheries, and under-

took \o apply their theories by actually hatching fish and turning

them out in open waters; and when one thinks of the beginning

of apparatus for fish-hatching the name that comes first and

most prominently to his mind is that of Coste, French professor

who devised the apparatus known by his name.

France has not maintained her lead in this field, tho the

natural conditions are in some respects unusally favorable. To

state the present condition as it is viewed by one of her emineni

pul)lic men, we may quote the language of Mons. Jules Mercier

before the Chamber of Deputies on occasion of the consideration

of the question of appropriating money for the use of a hatchery,

in December, 1906:

"France is a country of rivers: there is no other nation more

richly endowed in this respect. We have 2To,0()J kilometers

(173,000 miles) of rivers, streams, brooks and canals. It would

seem that under conditions so favorable we ought to be in posi-

tion not only to provide for our home consumption, but to ex-

port fish to neighboring nations. It is not so however. The fact
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is tlie opposite^ and each year we are obliged to Iniy from abroad

seven or eight millions of freshwater fish. Thns we pay a heavy

tribute to the stranger,—to Germany, to Belgium, to Holland,

who are our suppliers. It is a situation that ought to be reme-

died, as each year our water-courses are getting more barren."

]\[. ^lercier's further remarks illuminate the situation so

much that we continue the quotation

:

'"What are the causes ?

''These causes the minister of Agriculture has clearly de-

fined in his remarkable report on the luulget of agricultiire in

1904, together with the remedies.

"Of these causes, some may be abated, others should be sup-

pressed,—and among the latter we point out especially the de-

population of our water-courses which is practiced with the use

of various sul)stances, especially the berries of Coccus Indicus.

"It is necessary to regulate and even suppress the use of coc-

cus berries, and to punish with the utmost rigor the public male-

factors who employ such and those who use lime and dynamite,

which are equally efficient means of destroying the fish of our

rivers.

"Further, there is one point on whicli all tlic world is in ac-

cord;—that is, that to repeople our water-courses it is necessary

to resort to artificial reproduction. That is fully understood by

the Direction of the Forests. Charged in 1897 with the service

of fisheries, it has made the most laudable efforts, and established

several stations. ^lany departments and communes have fol-

lowed its example. Finally, private initiative has worked won-

ders: it has founded numerous fishery societies. Of these so-

cieties, which numbered 150 in 1898, .there are today 600.

"But all these stations, whether public or private, are wanting

in the essential for success,—they lack brood fish. They are

obliged to obtain abroad, especially from German sources, from

stations in Baden, Saxony and Wurtemberg, the millions of eggs

that they handle. What we need is a grand station of fishculture

which can furnish gratuitously to our fishery societies and the

other stations belonging to the state, to the departments and to

the towns all the eggs tliat they are now ()l)liged to get in

Germany.

"We had constructed the station of Bouzev, l)ut Bouzev ha-
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disappoai-ed l)y the Imrstinu- of tlu' reservoir of the canal of the

East.

"The station of Thonon. for whieli we ask a subsidy of

•.^0,000 francs, has given remarkable results. The minister of

Agriculture was pleased to visit it two years ago, and he noted
its ini])ortance and the excellence of its management.

"This establishment, witli a modest appropriation of 3,000

francs, now ])roduces five to six millions of fry, which it distri-

butes in tlie neigb boring de|)artnu'uts. It thus supplies excellent

])roducts to all this region, seven or eight departments. It

further furnishes to other stations of the state and to the hatch-

eries of towns and fishery societies seven or eight hundred thou-

sand L'gg6 in the best condition.

"The grant of 20.00r) francs which we ask for is a prettv

small sum in comparison with results that we can achie\'e.

"The station of Thonon is situated on the shores of Lake
J.eman. that is. of a rcservoii' of ."JS.UOO hectares ( v;-?4 square

iniles) abounding in lish. It can develop itself without expense
on lands whicli Ijcloug to the state. Finally it possesses s])rings

of marvellous puritv.

"Today we are allowing onrselves to lie outdone liv otber na-

tions. Thus, alongside of us Switzerland, a country one-tentli

of our size, puts into its budget an appropriation of •^.^dOd francs

for fishculture; and all the cantons of Switzerland vote s])ecial

subsidies for the same object ;—the canton of Zurich, (i.OOO

francs; the canton of A'aud, 5,000 francs, etc. Other nations

give ns an example still more striking. In the United States

two millions (francs) are appropriated for fishculture: in Japan,
one million; in England and Germany large sums are devoted
to this object. In the latter countries the work of ilshculture is

carried on by the fishery societies by means of the large grants

that are accorded them.""

The discussion following these remarks (which are not given

m full) was ]>artici])ated in by several members of the chamber
of deputies and by the minister of Agriculture. Amongst other

facts brought out were the following: there are three principal

tishcultural stations, that of Xancy, that of Thonon and that of

the University of Toulouse. At these stations they produce

solmonoids, cyprinoids and crawfish. It seemed to Ije the general
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opinion that the disappearance or decrease of fish in the rivers of

France was (Uk- mainly to the pollution of the waters by indus-

trial refuse, hut that there was hope of a remedy.

The Minister of Agriculture summed the matter up in these

words. "As concerns existing manufactures, the interministerial

commission of fish and the commission of scientific studies ap-

pointed in connection with the hydraulic service is engaged in

researches as to the best means of regulation and of purifying

residuary waters turned into the water-courses. I'hanks to the

work of eminent savants, we shall soon reach this point of find-

ing out easy processes of purifying sewerage and industrial

waters,' and the day when scientific methods will permit us, we

shall do away with that constant source of contamination. It is

a matter of national concern to put a stop to the turning of in-

dustrial waters into our rivers, not only on account of the dis-

appearance of fish, l)ut beyond that and above all, on account of

the public health.'"

The appropriation of 20,000 francs was voted by the cham-

l)er, but with the condition that it should be divided among the

three establishments: at Nancy, at Thonon and at Toulouse.

Altho the river fisheries of France are at a low ebb in com-

parison with their former condition of productiveness, they are

Ijy no means exhausted. Even of salmon, those rivers discharg-

ing into the North Sea and the Atlantic, which drain nearly

nine-tenths of the area of the country, and which alone were na-

turally frequented by salmon, are still annually producing, we

are told, salmon valued at about a quarter of a million of dollars,

—a large sum, but, it is claimed by some writers, little more than

a twentieth part of what those rivers aye capable of yielding.

Besides the three fishcultural establishments named above,

there are (i8 others belonging to municipalities and 58 to private

parties. Among the former may be counted the aquarium of the

Trocadero in Paris, which has done as a side-issue a good deal

of fishcultural work, with the following species : California

salmon, carp, tench, guene, roach, bream, eels, pike, gudgeon,

bitterling, stickleback; some of these being of course propagated

only for ornamental purposes, but a great many fish were placed

in open waters for eventual food purposes. An idea of the

s]jecies cultivated by other parties may be obtained from the
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advcrtisiiiii' ])a_ax's of Le I'c'clicur, which, during thf first six

Tiiouths of 1!) )T contained the advertisements of six esta1)lish-

ments located in France offering eggs or fish for sale and specify-

ing as follows : European brook trout, rainbow trout, and

American brook trout are each specified by three parties : carp,

tench, roach, chul) ihhis mehniolus ) . ])erch, catfish (Aitieiurus

nebulosus) and calico ha.-s. vavh by two parties: Scotch trout,

steelheads, salmon-trout, lake trout, loach, giidgeon, pike and

pike-perch, each by one party. It is interesting to note the posi-

tion of the five American species included in this list. All these

stations supply either eggs or young fish, or both, for planting in

open waters.

Of institutions for the rearing of fish to be sold directly to

the food-markets and consumers there is, so far as our informa-

tion goes, l)ut one in France, located near Paris: tliis is the suIj-

ject of a slceteh l)eh)W, drawn from the personal observations of

a mendjer of the Committee on Foreign Relations.

Fi.^Ji Ciiliiini] ()hsrrr<ifl()iis in France.

(By John W. Titcomb.

)

"While in Paris I visited tlie Aquarium to learn what I could

from the director who could not talk English. The Aquarium

is very poorly supported financially, and the director is unaljle

to do very much in the way of progressive work. The water

supply is from the Seine, and also from the Avre. The latter

furnishes cold water for trout. The director claimed that he

•had kept brook trout in the Aquarium for six months in a w^atei

temperature of from 2(3 to 2" degrees centigrade (79 to 81 degT.

Fahrenheit). This I claimed was impossible, and in conversa-

tion witli a fish culturist, after talking with tlie director, he

claimed that the information which I obtained was unreliable.

In the Aquarium were some hybrids, a cross betw^een tlie lacus-

tras and Loch Leven trout. The fish were two years old and

weighed 700 grams (IV2 lb.)- There were a number of fine

Quinnat salmon of various ages and the director informed me
that he had oljtained eggs from four-year old Quinnats when they

weighed two kilos (4i/^ lbs.) each, and successfully reared the

product of such eggs for making up his ex) li bits. He w'as under
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the impression that raiiihow trout required a lower temperature
than the speckled trout. When it is necessary to aerate the water
lie pumps air of a high temperature into the cold water. I mere-
ly raised the question about aeration because it occurred to me
that possibly some of the trouble from aerated water occurred

from pumping hot air into cold water.

After yisiting the Aquarium I hired an automobile with the

intention of visiting a commercial trout hatchery, said to be the

only one in France, situated near Cernay la Yille. 'J1ie owner
of this hatchery is H. Callier. The automo))ile broke down how-

ever, and wore on my nerves and I returned to Paris without

seeing the hatchery. I talked with the owner, however, who gave

me the following information. Besides selling more or less fry

and fingerlings, he produced for market 100,000 trout ]3er year

on a water supply of 10") liters (2() gallons) per second. These

trout when sold weighed from one-fourth to one-third lb. His

pond system covered a water area of 15,000 square meters (near

4 acres), divided into 34 ponds. The fish were fed on an in-

ferior species of sea fish and horse meat, and at the time of my
contemplated visit he was feeding about ISO kilos (400 lbs.)

per day of this kind of food in equal proportions. The food cost

him about I'Z francs per 100 kilos (about 1 cent per lb.). The

highest water temperature during the summer for one month

ranges at al)out 'I'l dgr. centigrade (TlVo F. ). He sorts his fish

and cleans his pond three times a 3'ear. The young fish he feeds

with liver once or twice a day. He claims he starts with 300,300

eggs in order to make 100,000 marketal)le fish. In other words

he raises to nuirketable size from eggs 33 1-3 percent. The head

'

reservoir which is the source of water supply for all of the ponds

contains 830,000 square meters (200 acres) of water. Most all

of these ponds are long and narrow, the longest one being 55

meters (180 feet). When transporting live fish, he places two

kilos (41/2 lbs.) of fish in 60 kilos (132 lbs.) of water in the

summer time, and in cold weather for ordinary distances, 4 kilos

(9 lbs.) of fish to 60 kilos (132 lbs.) of water. The market

price of trout thus raised averages about the same as it does in

this country, namely, 50 c. per pound, which in comparison with

the low rates of food stuffs in France really is much higher than

the market price here. He confines his work entirely to the pro-
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])agatio]i of i-aiiiliow trout, claiiniiiu- that his water is not cold

enougli to siK-ft'Ssi'ully roar s^t.'oklod trout.

The Sa])noii Question in France

(From the London Field. Dec. 30, 1995.)

In old times salmon were ])lentit'ul in Xormandy. Brittany,

in all the streams of the hasins of the Loire, (iiroiide. A<loui',

excei)t. stran_ue to say, in the Ehone and its trihntaries. where

the fish, so far as historit'al record goes, seems never to have ex-

isted. So late as the end of the fifteenth century salmon wa^

sold daily in the markets, fresh as well as smoked, and i\\) to the

end of the eighteenth French laltorers sti])nlated (just as, it has

been shown, a])])rentices in England did) that is should not be

given them for their dinner more than thrice a week.

TTnfortunately. these halcyon days are long gone by, and it

wonld be difficult to imagine anything more desperate than the

present destitution of these waters, which Avere formerly so

rich. Their decline is, no doubt, in part to be attributed to many

of the same causes that operate in the United Kingdom, and

among them may be mentioned the increase of the population,

the development of communications, and the progress of agricul-

ture and industry. There are, however, two other causes, special

to France only—the Liscription Maritime and the indifference

or neglect of Government and jiublic powers.

The Inscription Maritime is nothing more or less than the

national reserve of France for its combative and merchant navy.

It was established by Colbert in the time of Louis XTV, in order

to supply the fleets of his country with an ade(piate nundjer of

sailors, and as the population of the coasts was not sufficient,

then, for the pur])ose, the astute minister conceived the idea of

adding a number of fresh-water fishermen to the regular seamen

of the littoral, luen wdro lived not only on the estuaries, but also

on the banks of the rivers themselves, sometimes even a very long

distance inland. The system has been carefully maintained and

kept working ever since, especially under Napoleon 1. and though

there is at present so great a surplus of "inscrits" that about

60,000 of them are never wanted, there is no likelihood that the

Government will ever think of suppressing or changing the meas-
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lire. As every inscrit has a right to fish, with net and coble,

without paying any fee, and as there are, in fact, scarcely anv
limitations to this privilege, one may well imagine the results.

The Xormandy siilmon, formerly so abundant, are nearly extinct.

In Brittany, where up to a hundred years ago they still were

more than abundant, there are now few rivers in which the fish

is still to be found. In the Gironde and its tributaries salmon
are now a rarity,- while in the district of the Loire itself (the

area of whose basin amounts to no less than 8000 English miles)

the yield has fallen in the last fifteen years to such an extent that

the proportion now is but one to twenty then.

The French Government, no doubt, is largely responsible for

this state of things. Before 1897 inland fisheries were under

supervision and control of the Fonts et Chaussees Department.

After that date they passed into the hands of the Department of

Forests. On the whole, one may say, the change did not prove

altogether successful. To the foresters, just as to the engineers,

piscatorial matters remain a secondary part of their Inisiness,

and therefore receive from them little or no attention. And
experts say that so long as a special fisheries department is not

created in France, there is not much hope for the better manage-

ment of rivers.

Politics have also sadly interfered, as usual, in the question.

France is the land of universal suffrage, and this suffrage has al-

ways had a strong inclination to regard all matters not from the

standpoint of general but of private and local interest. And as

in fishery matters it is impossible to promote the one without in-

fringing more or less on the other, it follows that Parliament has

always shown itself not at all anxious to discuss these matters

anew, the more so, perhaps, since the gTeat majority of its mem-
bers know nothing about them. Amongst the French Radicals,

also, there has been, and there is still, a strong prejudice against

shooting and fishing rights, which are considered more or less as

remnants of the feudal system. For these reasons the fishery

question has played a ver}' small part in the preoccupations of

lioth chambers since 1829, in which year was promulgated the

law that is still the basis of fishing and angling regulations in

France.

Some change, however, has been of late happily noticeable
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in the situation, owing to the presstire of a few enterprising-

people, wlio are Ix'tter aware of the disastrous consequences of

the state of things prevailing on the rivers. For some six or

seven years a movement has been started that is dailv gaining

ground, and tliat lias l)egun to tell on ])id)lic opinion. In Eng-

land, there is no douht. the hotter preservation of salmon has

Ijeen due in great measure to tlie presence and to the efforts of a

mighty hody of salmon anglers. France, however, has nvvvv

been ahh' to rely on any such assistance. Salmon angling is,

in fact, so little known in France, or practised in so verv few

places, that it intt'H'sts practically only a small minoritv. Fji to

the last two or three decades, angling was not much in honor

amongst French gentry, who preferred the gun and 'the whii>,

and left the rod somewhat scornfully to the lower classes. Even

they for a long time never dreamed about the possibility of cap-

turing the noble tish by hook and line until the practice was

imported into Brittany by British residents, some fifty or sixty

years ago. And even there, with a few exceptions, salmon

angling has never been carried on except in a sort of pothunting

and uns])ortsmanlike fashion, by people whose sole object \\as the

profit which they could derive from it, and who were totally un-

able, by position, short-sightedness, or ignorance, to understand

the importance of the salmon question, or to view it on the broad

lines on which it ought to be considered. Everywhere else the

situation is still worse, salmon fisheries being mostly in the

hands of inland netsmen, whose motto was always and is still

equivalent to destruction.

The starting of a movement for the preservation of salmon

was therefore, in such circumstances, particularly difficult, there

l)eing, in fact, but one large corporation interested in the matter,

the Inscrits Maritimes of the estuaries. Their mental attitude

was no better than that of the netsmen, and their action was

always exercised in the most dangerous way. It would take too

much s])ace to give here an account of their various and incessant

efforts to obtain increased privileges and to get rid, by degrees,

of the last few restrictions that afford, nominally, a semblance of

protection for the salmon and other migratory species (shads,

lampreys, ike). Suffice it to say that, up to 1899, far from

meeting with any counter-party, they w^re the object of unceas-
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ing Governmental favors, several incjiiiries on the question hav-

ing been always condncted with a view to giving their claims

satisfaction.

It is only since the said year that some resistance has begnn

to show itself against their ever renewed encroachments. Owing

to the initiative of some men of position (among whom may be

mentioned M. du Saussay, Conseiller General d'lndre et Loire

;

M. Heranlt, President de t'hambre a la Gour des Gomptes; MM.
Andiffred, Gacon, Pauliat, senators ; M]\I. Peronneau, Petitjean,

Defumade, members of Parliament ; ]\r. de Panlze d'lvoy, a

diplomat formerly attached to the French Embassy in London),

the twenty-four Gonseils (leneraux of the Loire basin appointed

a committee to inquire into the actual state of inland fisheries in

general, and of salmon fisheries in particular, in the said basin,

and to promote the adoption by the Government of the different

measures that would be recognized as necessary for bettering

the said fisheries.

The committee, which numbers no less than sixty-nine mem-

bers, all of whom are either senators, deputes, or conseiller^

generaux (something, mutatis mutandis, like county council-

lors), met for the first time in April, 1899, and have held since

(an unprecedented record for Parliamentary commissions) some

twelve or fourteen sittings, at Poitiers, Tours, and Paris. A very

long program has been elaborated, the principal point-^ of which

are the following: Suppression of Inscription ^laritime on the

estuaries and lower reaches; suppression of fixed engines; addi-

tion of private meml)ers to the already existing formal Gommis-

sion de la Peche fluviale, in the Department of Agriculture ; con-

centration of all fishery matters for the twenty-four departments

of the Loire into the hands of a special' Government commis-

sioner; removal of all obstacles to the ascent of fish towards the

upper waters ; and the putting up of fish passes, &c.

At first the commission met with the Government's best will

;

^IM. Mougeot and Euau especially (the present and the former

Ministres de TAgricultvire) had no words gracious ' enough to

emphasize its merits. It did obtain some important results. A
stop was put to the excesses of Inscription ^laritime; sundry

abuses were reformed on several important wiers on the Vienne

and the Greuce, and an inquiry was ordered for the enforcement.
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of tile law of lS(i!) coiicci-iiiiiu- free ])assaii"e. But as soon as tlie

agitators iiisistc«l on a rui'tliri' a|i|ilicat ion of thcii' other resolu-

tions tliev were then secretly o|(|t()se(l hy all the combined forces-

and by tlie ii-aditional red tape of the Ao-ricnltural T)e])artnient.

The deparlnieiit iireatly restMited their initiative, was horrified hy

their auchu-ity and nearly lost its temper at the possible necessity

of havino- to awake out of its pleasant inactivity. Therefore,

instead of facilitating- the eomniittee's work, the (K'partment em-

])loyed every device that might wear out its energy or discourage

its efforts. The committee's case, however, is fortunately so

good, and its inend)ers are so strong, as to exclude the possibility

of a final check. Puldic attention has at last been aroused, and

is not likcdy to permit so important a question to be shelved any

longer. There can. in fact, be no doubt that in due time the

committee will get the best of this strange and unexpected con-

flict, to the great advantage of the Loire and the welfare of the

district, for which the salmon fisheries re])resent a considerable

interest, if it is true, as the committee thinks and asserts, that

the annual produce of salmon, which for the Loire basin only

amounts still to some £50,000 or £(10,000, ($243,500 or $267,-

850) could be easily advanced to £1.000,000 ($4,870,000)

yearly.

F /'
.*> /( (

' u I t u r a I r r g r c s s i n A r g e n t i n a .

Our enter])rising sister republic at the extreme southern end

of the we>te]'n hemisphere has reason to be gTatified at the re-

sults of tlie recent introduction of American fish and fish cul-

tnrists, of which the Society has been ditly informed. On the

occasion of the visit of Mr. Eoot, Secretary of State, to South

America last winter, he was given a banciuet in Buenos Aires at

which American l^rook trout were served. These had been

hatched from eggs sent from this country in 1903, as already

noted in the Lroceedings of the Society.

Mr. E. A. Tulian, national fish culturist, writes that trout

commenced spawning a month earlier in 1907 than in 190(3, the

first eggs being collected on April 2T. June 10 he had collected

over 200,000 l)rook trout eggs, nearly all from pond fish, as there

were no suitable nets to catch the Avild trout from the streams.

Within a day or two after the date of his letter, it was expected
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140,000 eyed eggs would leave the lake for Buenos Aires, whence

they were to be taken to La Cunibre and hatched in a temporary

plant erected at that point.

Mr. J. A. Jones, of Xahuel Huapi, tells Mr. Tulian that dur-

ing the past few months he has ])ersonally caught with hook and

line about 200 nice brook trout from the little stream whicli

runs through the field near his house, and says they are the finest

he ever tasted ; he also states that his small boys, who had put a

gunny sack across a narrow part of this stream, went upstream

and drove 23 nice trout into the sack. A short time ago one of

Mr. Tulian's men found an 8-inch lake trout on the shore of

Lake Corrintosa, and ]\Ir. Tulian says there is every proof that

many of the lakes in the Xahuel Huapi region contain brook

and lake trout as well as landlocked salmon.

A m eri can F i sli e s i ?) N c ir Zeal an d

.

Members of the Society are aware of the long continued ef-

forts of the people of Xew Zealand to introduce American fishes

into that colon}^, and the success attending the transplanting of

the catfish and the rainbow trout. The local government has

been particularly desirous of acclimatizing our salmon and

whitefish, and has received from the United States government

manv consignments of eggs, most of which were taken on their

long journey by Mr. G. H. Lambson, of our Society, and Mr.

L. F. Ayson, the Xew Zealand fish commissioner, who is one of

our corresponding members. Tender date of May 30, 1907, Mr.

Ayson has written us as follows in regard to recent developments,

which are of a decidedly interesting nature

:

You will be ])lcased to hear that we have had a run of both

Chinook and sockeye salmon up spawning this season. You are

probably aware that we had a run of spawning chinook salmon

in the ^Yaitaki river and its tributaries last season. We discov-

ered them early in May and with the exception of one female

fish all the others we were able to capture were spent fish. I am

of the opinion that they went up in March and April. This sea-

son at the same time we find quite a good run of them again.

The onlv sockeve eggs imported into the colony were brought

over bv Mr. Lambson in 1902. Most of the fry which were
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hatched out t'l'din these euos were ])hiiitt'(l in streams which eome

down from the ^iiowy Sdutht'rn Al[) Mountains and tlow into

\\w head nf Lake Ohaii. 'I'hree years aftei' ]ihinting reports

c-ame down rrdin ihe iiiaiiaiier of a shee}) raneli in that territory

that a school of lish wei'e spawning in April, and quite a nundjer

of dead lish were ahout. We were, however, unable to ol)tain

a specimen ami \(M-ir\- the report. Aliout the middle of April

tills season lish made their appearance again, 'hhe same man
went out to the nearest telegraph station and wired to me that a

large scIkioI nf lish wei'e uj), that quite a lot of dead fish were

about, and that he had Id caught and enclosed in a pool. I at

once sent the managt'r of the Hakataramea government salmon

.station up. and he fouixl (piite a lot of lish about—a good man\-

ilead, and all tlu' others whieh lie handled were s]iawne(l fish.

They Avere sockeye salmon all right, and fish running from 3Vl'

to 614 })ou]ids in wt'ight. Our manager brought (> specimens

down for identification and they stood the test, Sir James Hector

and other authorities pronounciug them to l)e sockeye salmon.

These tish are the progeny ol' the fish ])lanted in \\y)'l, and we

may take it for granted that they are establesbed in our waters.

Lake Ohau is one of the l)ranehes of the W'aitaki IJiver auil,

as I have indit-ated in this letter, it is fed by ri\-ers whieh come

down from the snowy mountains.

\\"\X\\ regard to whitetish. next summer 1 purpose netting the

two lakes which we have been trying to stock with them. I feel

prettv confident that wv will take souu' good whitelish in the

nets.

/'" / .s- // (' u I t II r e i n J a p a n .

The Bureau of Fisheries received through diplomatie ehan-

nels a reqitest for a consigitment of rainbow trout egu's for the

imperial preserves at Xikko, Ja])an. 'Idie eggs. s;,.")(iO in num-

ber, were supplied IVoni the lA^adville station and shipt in June.

1907, from Seattle to ^'okohanui.

The most im}iorlant branch of tish culture comlucted under

government auspices in .Tajtan is sahnon hattddng. The hatch-

eries are in northern Japan, and the work is addrest chiefly to

the dog salmon (O. kofa). the most abundant species, the catch

of which amounts to about ;').O(i(_l.<)0(_) tish annually, lentil a few

6



82 Thiriij-sivtli Aiuninl Mcrtiiiij

years ago. the catch had remained al)out the same since 1892,

exhibiting a sliglit decrease. Recently, hoAvever, the outimt has

been increasing, and this is attril)iTted to artificial propagation

There are now 28 salmon hatcheries, wliich liberate 35 to 40

million fry annually. In the opinion of Dr. T. Kitahara, of the

Imperial Fisheries Bnrean, who in the fall of 1906 made a

special inspection of the salmon hatcheries and fisheries, arti

ficial propagation is a least ten times as efEective as natural pro-

pagation in the case of the dog salmon in Japan.

The Feed i n g of S a 1 in u ii olds.

(Extracted from a series of editorial papers published ia thf

Allgemeine Fisherei-Zeitung in 1906-7, under the title, "F^r-t

Introduction to Feeding of Salmonoids."

Live Food for Fri/.

The feeding of the fry is the most difficult task that the fish-

culturist has to master. In this work we are confronted by t! i;

same dangers with which we have to contend in the nourishmeat

of our own sucklings, which, as is well kno^^^l, when other foods

are substituted for mother's milk, die in multitudes, of intestinal

catarrh or other diseases. If we are going to make use of cur ex-

perience in the feeding of infants, then we must demand

:

First, that the food shall be administered always and only in

irreproachably fresh condition; second, that the food -^hall be

given only in an easily-digestible form; third, that the ehemica!

composition of the food shall meet all the nvimerous d' mands

for the building up of its blood and various tissues.

Beyond question, live food meets all the above demands. In

nature the young salmonoid fry feed on microscopic animals,

such as insect larvae, that is, larvae of ephemerids, of caddisflios.

of mayflies, the larvae of certain gnats, for example the kriebcl-

gnat, also on small Crustacea, especially young amphipods

("Flohkrebschen," doubtless meant to include Gammarus and

other amphipods) and other minute creatures, which are found

on the plants in trout-brooks, between stones on the bottom and

on the shore.

Were we in position to furnish the young fry a suRcient
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supply of this natural food, the prohlem of fry-feeding would be

solved. But in spite, of all the numerous attempts which ha^e

thus far l)een made to breed natural food in an artificial -Any in

considerable quantities, no one has yet got to the ])()in' of hav-

ing this food in sutficient quantity available at all times. Still,

this food plays such an important part in fry-feeding t';:'t we

must speak of the methods of its production.

For the feeding of salmonoids, without doubt tlie artifliai

culture of amphipods ( Gammarus £c.) stands at th^' lioad. For

of all living food-animals that are to be considered for trout and

their relatives, the amphipods are least dependent in their re-

production on temperature, and can therefore be brei^ in w inter

or in the cold spring months.

The common amphipod ((4amniarus pulex is douljtless

meant) has, as an inhabitant of cool trout-brooks. Ijecome so

adapted to low water-temperatures that it reproduces at all sea-

sons of the year To propagate them on a lar,ge scale the best

way is to lay out small ditches not over one meter (39 inches)

wide and 20 to 30 centimeters (8 to 12 inches) deep, with i)ools

a meter square here and there, say every 5 meters (15 ft. ) These

ditches are to he thickly planted with water-cress and have a

strong current of water passing thru them.

Amphipods are fond of flesh-offal. So, small morsels of

finely cut slaughter-house oft'al are thrown into the ditches, with

care against excess, since any considerable development of putres-

cence must be avoided. The amphipods of the trout-brooks have

great appetites for oxygen and do not well stand water that is

polluted by putrescence and poor in oxygen.

These ditches are stockt with amphi]iods from a trout-brook

where they have been collected with a dipnet. Here, after a

while they will multiply so enormously that a great deal of fry-

food can 1)0 taken out. Of course, for the fry only the very

smallest young amphipods can be used. So the contents of the

net with which they have been dipt from the ditches must be

strained thru a wire strainer thru whose meshes only the young

amphipods, the size of one millemeter (1-25 inch), can pass if

they are to be fed to the youngest fry.

With the growth of the fry one can, conformably with nature,

also feed the somewhat older and larger specimens, while the
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full-grown ain})hi})ud.- arc bettor fitted for the fingerliiio-f; and
yearlings.

There are establishments that have engaged in this kind of

amphipod culture on a large scale and feed all their fry and even

their yearlings exclusively on amphipods. "\Mierever. in the

neighborhood of a hatchery there are natui-al ditches with cur-

rents of cool water, there are usually, under natural conditions,

so many amphipods that it pays to search them well as the

trout-brooks, for food for fry.

However, the construction of such breeding-ditches is not

everywhere practicable, and the hunting up and the straining

are time-consuming and fussy operations. Much as amphipod

culture is to be recommended, how^ever, one will, alas, gener-

ally fail of success for the reasons named.

Eeally more dependent on external conditions than aniphi-

pod-culture is the breeding of daphni(k< and copepods. thoso

minute, almost microscopic Crustacea which in point of size

would Ix' especially fitted for consumption by young fry. These

creatures occur naturally in trout-ln-ooks only in small numbers,

since they in general demand a higher temperature. They are

]jlentv in our waters r)nly during the warm season of the year anr!

they reproduce abundantly only at that season, passing the cold

winter months mostly in a state of rest.

The only exceptions to this rule are in the cases of large,

deep lakes that do not freeze over in winter, where the species

named are to be found the whole year thru; altho, even here,

they occur very sparingly in M'inter. Whoever is fortunate

enoudi to live in the vicinitv of such lakes can at anv time get

these animals for fry-food, l^y fishing with a fine gauze net. The

best time is in the twilight, say about an hour after sunset ; for

the Crustacea mentioned have the habit of collecting in swarms

at the surface of the water at nightfall, whilst during the day-

time they scatter in the depths. Catches made in the twilight

are therefore far better. In lakes that freeze over in wdnter one

can count on a good catch only from May on, that is, when it is

for the most part too late for the rearing of fry.

The artificial culture of daphnids and copepods has been

often practiced. The process consists in laying out small ponds

of about 2 square meters, (22 square feet) and one-half or two-
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ihii-ils of ii meter {•>{) to -^li iiiclu's) in deptli, strcwiiiy- tlio

iiiaiMuv of various animals on the bottom, spreadinu- a hand-
depth of garden earth over this and witli a ,u-an/r net ti'aiis-

ferring- to this pond the niotlier ernstaeea from anv [)ool or

pond. From the maiinre many ])r()tozoa are (h'V(do])ed, also

unicellular algae, Avhich serve the Crustacea for food, and when
the water in the ditches is Avell warmed up, say u|) to •>{) degTees,

and higher (71 Fahrenheit and upward) the development of the

Crustacea may become so rapid that in a h'w weeks the water of

the ditches straightway swarms as with a living sou]), and affords

a rich booty.

But, as already noted, ihe rate of reproduction of these ani-

mals deyxuids so much on the temperature that it is not possible

to get daphiiids in this way in great nuantities so earlv as Feb-

ruary or ]\lareh. It has thend'ore been recommended instead of

ditclies in the ground to nse ])etroleum casks in a similai' wa\'

and set them u]) in stables wheiv tlie tem])eratu]-e i> even: but

here the yield corres]ion<ls with the iian'ow s])ace in the casks

and is a \-ei'y small one: and the whole ])rocess is i-ight fussv.

Altogether the cultui'e of daphnids in auy method vet devis.Ml

has not come into general use: and so it will ivmaiii in the

future, unless some one succeeds in iindiiig daphnids that with

good nutrition reproduce rapidly in confined quarters during the

cold months.

What we have said ahout daphnids and copepods applies also

to insect-larvae. These also multiply enormously in artificial

pools that are drest with manure. l»ut only during the warm,

months, and in especial abundance only so long as sunny Aveather

]irevails. The reason for this is that insects swarm freely and

lay their eggs in water only in sunlight, while in cold rainy

weather they crawl away.

Artificially hred insect-lai-vae, among which we have to count

t]y-maggots, cannot be had in quantities in the early months of

the year, when we are in especial need of fry-food. But on the

other hand, in the rearing of yearlings of wdiicli we shall here

speak later, the breeding of maggots plays during tlie summer
months a more important role.

From the foregoing discussion the conclusion is drawn that

we can at any rate under favorable conditions in some places
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produce aiiii)liii)()(ls for fif;h-foo(l at the proper time and in satis-

factory ciiiantity. But as to the other food-animals that come

into this question, they cannot be had in quantity until it is too

late for fry-feeding. Under present conditions therefore we arc

im2)eratively referred to artificial food when the prolilem is to

feed a somewhat larger number of fry.

Food for Fin(/ei-]in(]x am] Yearlings.

Doubtless live food is Ijest. and those establishments which

have a specialh' favorable location, that is, in a region where, on

account of the mild climate and fertile soil, natural food exists in

large quantities, of which, in particular, insect larvae form d

chief part, undoubtedly thrive best when they reject artificial

foods and maintain their stock of yearlings on natural food.

This sort of rearing may be much helped by introducing in

quantities, living natural food, which, according to the situation,

may be collected from brooks or produced in special pools. It

is to be especially noted here that for this purpose, the common

fresh-water shrimp, {Gamntarus pulex), may be collected in

quantities and introduced into the ponds from small ditches

leading from trout brooks and well stocked with water iilants.

Here, too, these shrimps are al)le to increase abundantly among

the plants, if they find the necessary food, so that if a brood

stock of them is once established a succession of them is assured,

even when the ponds are more crowded.

Further, the artificial introduction of snails into ponds is of

gTeat importance. The fittest for this purpose are the small and

middle-sized Limnaeas, which are found in trout l^rooks in quan-

tities, on plants and on the bottom, and which may be easily

gathered with a dip-net and transferred to the ponds. Here they

often increase so that they cover the entire bottom. If these are

not directly eaten by fish in their first summer or first year (be-

cause in mature form they are usually too large) their eggs as

well as the young snails furnish an excellent trout food. Then

too the snails are an especially good means of disposing of the

excrement and food-waste on the bottom of the pond. Snails

kept in numbers are desirable for keeping fish ponds clean, as

tliev are also chosen and kept in aquariums for this purpose.
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For food for yearlings it is jjossiljlc to procUice in quantities

•artificially and introduce into the ponds a whole list of other

living creatures.

In the first rank stands tlu' artificial production of fly-larvae.

These are ])roduced most simply by setting on a stake about 20

inches al)Ove the water, a box open on the under side and having

a wire-cloth bottom 3 or 4 inches from its lower edge. On this

bottom are laid off'al, ])ieces of dead animals or any kind of

carrion; the flies are attracted by the smell and come and lay

their eggs here, and the larvae, as they develop, fall into the

water and are eagerly taken by the fish. In ])roducing maggots

in this way care must be used lest on warm days too many de-

velop, while on cold ones, the production may cease altogether.

In the first case, if more maggots are produced than the fish can

consume, the maggot-yielding meat must be taken out of the

box for a while. To lessen the smell nuisance, it is well to have

the maggot-box tight, with only small holes to admit the flies.

In rearing yearlings, the artificial ])roductio]i of daphnid,3

and shrimps (Gnmmarus) , which we have already considered, in

this paper, plays an important part; for, as the best period of

growth for yearlings is in sunnner, so also, l)ecause of the tem-

perature then prevailing, that is the fittest time to acquire a large

quantity of daphnids in the ditches where they are produced.

In summer, too, the drains and small pools and ponds in the

fields generally yield a rich booty of these creatures.

The above-named food creatures, which live and increase in

the fish-ponds themselves, are unfortunately not everywhere to be

had in sufficient numbers. In particular, many salmon estab-

lishments located in wild situations are so poorly supplied with

natural food that it is necessary to furnish other food in the

ponds. The same necessity exists also in most establishments

which undertake the production of large numbers of yearlings in

small space, even when the situation would otherwise be favor-

able,—that is, when the stock is too great for the rich, natural,

food supply. In such eases artificial food must be provided. Of

the artificial foods to be considered for the rearing of yearlings,

are naturally to be mentioned all those which have already been

named in connection with fry-rearing; but it must be remarked

that spleen, liver and l)rain, which in themselves would be use-
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ful for yearlinti-s. must be omitted on account of their lii^ih price,

because for yearliiiiis too large quantities are needed. On the

other hand, in the front rank and especially to be recommended
for feeding yearlings is fresh fish. This is prepared just as

already described for fry feeding. Altho fish too commonly
reaches a pretty high i)rice, especially in southern Clermany,

where the transportation of fresh sea-fish during the warm sea-

son becomes much more difficult, and where consequently only

the cheaper fresh-water fish are available, there is nevertheless

no other better food and this is therefore to be placed in the front

rank, in spite of increased price.

As a sul)stitute for. fresh fish, frog flesh may serve. When it is

possible to gei frogs in quantities, they are killed, boiled, and,

after the removal of the large bones, groimd fine, and fed out just

like fish. In the same way it may be recommended to collect living

land snails of all sorts. If these have shells, the shells must not

get into the food, because splinters of shell generally are as sharp

as glass, and might injure the intestines of the fish. To remove

the shells the snails are thrown into boiling water, where they

immediately die, and may then lie easily pulled out of the shell.

If it is not possible to have fresh flesh of frogs or snails

always ready in sufficient quantity, as unfortunately will often

be the case, it is necessary to have recourse either to slaughter-

house offal or to dr}' foods. The slaughter-house offal, that is,

the cheap meat not used for human food, such, for instance, as

comes off' from the plucks and from the hide, is often em-

ployed as food for yearlings, and in this way : it is first cooked

and then ground fine with a machine and thrown directly to

the fish. This food has not, howeyer, been always approved

in the rearing of yearlings. It is asserted that from its use

serious intestinal diseases appear among the young fish and

it seems that this off'al is too indigestible for them. It happens

that much slaughter-house waste sometimes comes to be fed

not entirely fresh, and then severe diarrhea and even a great

mortality to the young fish result. The same which has been

said of offal applies also to horse meat. This also, like the

offal, is, on account of indigestibility. not to be recom-

mended as food for yearlings. Especially is further warning-

necessary to avoid smoked or salted horse flesh which the young
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fish are ali^^oliitt'ly \iiialilc lo licar. Instead of llie otVal or

horse flesh, thi' dvv foods are to Ix' ])referred undci- all circinn-

stanees. These, if well and properly prepared, may lie em-

ployed as a substitute for fresh fish. As to the mode of pre])ar-

ini^- and feeding tliem ex])lanation lias already been o-iven in

connection witb fry feeding-. We add to that only that amon,*^-

the dry foods tbe tish-meals are to be ranked iirst, while, on the

other hand, blooibnical \\hi(-h is often considered hard to di-

gest, should 1)0 oinpioyed less as a I'ood for yearlin.ii's than inr

forcing'.

Foui] for Brood Fish.

It mav be stated here as a foundation ])rinciph'. that l)rood

fish, if they are to produce healthy and strong ])rogeny. must

be carefully |)rovided with the l)est sort of food, with which'

the fish breeder must be es]iccia]ly careful. Jt it cannot be

doubted that fish grown in free nature and wild waters produce

the healthiest offspring, it follows that for brood-fish live na-

tural food is the fittest under all circumstances. He, there-

fore, who can jiossibly kee]) his In'ood fish in large ponds, in

which miture provides the necessary food, does best to omit ar-

tificial feeding altogether. There are some fish-breeding sta-

tions so favorably situated that the insect world occurs in ex-

ceptional numlicrs in these waters and there lays its eggs, so

that the ponds swarm with insect larvae. Here great quanti-

ties of In-ood fish can grow without artificial feeding.

AMiere nature is not so liberal the breeder may help by in-

troduciny- into the pond, in quantities, for exanijile. amphipods

and snails, whit'h increase there notalily and are eagerly taken by

the fish. On this subject we have ah'eady written more fidly

under "The Feeding of ^'earlings." and also indicated tlie

unfortunately narrow time-limit within wliich it is ])ossil)l(^ to se-

cure live food in sufficient quantities.

Unfortunately the majority of ])ond estaldisbnu'nts are not

situated u.nder so favorable elinuitic conditions that they can

leave everything to nature. The desire to maintain the most

possilile brood-fish in a given space and under existing water

conditions is entirely justihabl", and the great majority of fish

culturists are therefore compelled to maintain and rear even

their brood-fish with artificial food.
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In such ease what foods shall he considered? Fish them-

selves undou1)tedly stand in the front rank, fresh-water fish as

well as sea-fish. Where it is possihle to ohtain cheap fresh-

water fish, as for example, lanhen, hasel and stromer, (three

cyprinoid fishes similar to American chid)s, dace and shiners)

tvhich on account of their small size, at best can be used for

bait and hence in many ]daces, as large lakes and rivers, may
be had at 10 to 12 marks per Zentner (Vi cent per pound), it

is advisable without doubt to put this food in the front rank.

As a general principle, fresh-water fish must never be fed

out living or fresh, but always in the cooked state, because

otherwise there is too great danger of introducing a variety of

diseases. When fresh-water fish are cooked they usually fall

to pieces in the process and may then be thrown direct to tht

fish as food. Where it is not possible to obtain fresh-water

fish in sufficient quantities, or when the price is prohibitory,

sea-fish come in, which are carried everywhere, especially from

such wholesale fish markets as Geestemuende, Hamburg, and Al-

tona, but which are also to be had in many inland places, since

we have already a notable list of prominent sea-fish markets in

the interior, from which such things may l)e transported at a

considerable saving of freight charges. All sorts of sea fish

mav be considered which are too small for human food. In the

same way may be used the otherwise worthless heads of the

larger fishes. Unfortunately those sea fishes are not to be re-

commended which are distinguished by being very fat, as es-

peciallv herring, which are sometimes thrown on the market

in great quantities at a very low price, especially near the coast.

The fat is very unfavorable to egg production, since in the

feeding of brood-fishes, fattening them is to be especially

avoided.

When sea-fish are used for food, they also should be offered

in the cooked state, in the first place on account of the possible

production of parasites, secondly because in feeding he^ds, the

bones must be softened by cooking. In this case, of course, the

large bones are to be removed and the small ones, if not cooked

up, are to be crusht as well as possible. Sea-fish cost every-

where as much as fresh-water fish, but there is the advantage

that thev are reaularlv obtainable and in the desired quanti-
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tit's. Unfortunately, stations furthci- From tlic son ai'c at a

(li sad vantage, because tlie trans])ortation of sea-fish involves

large expense, and because during the warm season, that is, the-

summer, the fish can only be sent packed in so much ice, that

freight charges are too high. But it is impossible to insist too

strongly that sea-fish must not l)e fed out, which are not quite

fresh or which betray l)y their odor the l^eginning or advance-

ment of decomposition. For it may be counted on with cer-

tainty that intestinal inflammations and great loss will follow

the use of sjjoiled sea-fish, and moreover, there is sufficient rea-

son to suspect that l)y the use of any sort of food which is not

fresh, the productioii of soinul eggs and milt is made doubtful.

Perhaps the frequently iiotcd degeneration of eggs and milt

is to lie attriljuted
]
:rinci])ally to such not quite fresh foods.

Thus even feeding with sea-fish has its limitations, as will be

seen, and it must moreover be admitted with regret, that for

the feeding of brood-fish we have at i)resent no food nuiterial

which is in all resiiects satisfactory and unol)jectionable. For
if fresh and salt-water fish cannot be used, there remain as a

resource only either the dry foods, that is, fish-meal, meat-meal
and blood-meal, or the slaughter-house wastes, which however,

as will be seen later, in the consideration of feeding for market,

all have their faults and deficiencies.

For the feeding of brood-fish snails are occasionally to be

considered, that is, vineyard snails, naked snails of all sorts,

such as are found in damp woods, and of course, water snails.

These are all to be cooked and thrown to the fish without fur-

ther preparation. If they have shells, they must first be pulled

out, which is easily done after cooking; or they should be

pounded up fine, shell and all.

Frog meat is also good to use as food for brood-fish. All

thes-^ and similar foods are, however, unfortunately, to be had
only occasionally in sufficient quantity, and play no great

role practically.

We see then that foods for brood-fishes are very limited,

and mention that many bivcders have altogether abandoned
the feeding: of I rood-fish and employ only wild fish for pro-

curing eggs and milt. For Furopean brook trout this posi-

tion is undoubtedly the right one, and it would be for the rain-
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Ihjw trout and Anierieaii Ijrook trout also, if enough wild fish

could be had. to meet the demand for eggs and fry, as well as

yearlings of these sorts. Since this is, unfortunately, not the

case, all who breed these sorts will be driven to feed brood-fish.

Forcing.

Under this heading may be here understood, not only the

feeding by which the fish are driven rapidly, and beyond tho

usual limits of growth, but also the feeding of fish intended

for market. Since this latter has to do with the production of

so-called mess-fish, (portionsfisch) that is, fish of an average

weight of 100 grams (3i/o ounces), the question arises, what

food is specially adapted for this purpose?

Here naturally again stand in the front rank the fresh and

salt-water fish, which have been already recognized as the best

food for brood-fish and for the earlier stages. This food should

not be lacking in any forcing establishment when it can pos-

sibly be ol)tained.

Unfortunately there are many estaldishments wliich cannot

obtain fresh-water fish at a satisfactory price, and the trans-

portation of salt-water fish also naturally ceases in the heat of

summer for all such establishments as are remote from the sea;

thus nothing is left for fish-forcing but recourse to two foods,

—that is, first. sUtugliter-house waste, and second, the dry foods,

that is, fish-meal, meat-meal and blood-meal.

Slaughter-house waste is a food which can be obtained

everywhere and always fresh. It comes everywhere at a price

not higher than one or two cents a pound, delivered at the

station, and five or six pounds of it is required to produce a

pound of fish. Slaughter-house waste must l)e used only

scalded, and for this reason, that the digestibility of it is there-

by materially increased. Great emphasis is to be laid upon

this, because slaughter-house waste is of itself always hard

to digest, and makes the greatest demands on the digestive ap-

paratus of the fish. EverA'thing must therefore be done, to do

away with this indigestibility as far as possible.

A second precept is that slaughter-house waste, after cook-

ing, must be made as fine as possible: the finer it is, the easier

it is to digest. Tlii'owing it into the pond-- in large pieces is to
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be carefully tUoidiMl. Fi-mii iliis arise, among the fish, the so

dreaded internal iiiHaniiiiatioiis liy whieli nianv thousands of

fish arr annually lost.

A third rule i.-. that fi-oni the offal all sinewy parts are to he

i-emoved. hecause these cannot he digested hy the fish. The line

chop})ing which the dtfal re(|uires in order to he digestible, has

one evil result. Xamely. when such fine food is thrown into

the ponds, it scatters so that iiiueli goes to waste and decays oe,

the VjOttoni : in consequence of which the [londs are badl»

fouled. This disadvantage must be counteracted l)v all means.

The next thing to be recommended is to bind the choppt'd food

togethi'r Ijy the addition of rye flour. The ])roceedure is. to add

to the meat about a fifth of its weight of flour, and to cook flour

and meat together to a pudding, which, after the cooking, is

placed on ice for the purpose of cooling and hardening. Of

this pudding, pieces of the size of nuts and smaller, are easily

made, which. M'hen thrown into the water, are not immediately

washed apart into their smallest bits so as to foul the bottom of

the ])ond.

The second means of preventing the infection of the potids,

is a current of water, as strong as possil)le. The principle may
be laid down that fish-forcing should Ix' carried on onlv in

ponds in which a large Avater sup})ly is available. The flow-

should always he at least so great that the water in the pond

renews itself in twenty-four hours. Of course in such pond-

it is indicated not to draw oft' the surface water, but rather,

by means of a doul)le penstock, (moench), to let the water off'

from the Ijottom. so that the waste material from the food and

fish-excrement which lies on the bottom may be carried off'.

It is plain that slaughter-house waste should always be

used entirely fresh, since, as soon as it has begun to spoil, there

certainly appear inflammations of the alimentary canal, and

consequent heavy losses of fish.

Besides slaughter-hottse waste, liorse-flesh is occasionally

iised for fish-forcing. The preparation of this follows the same

course as has just been descril)ed for offal. In the rise of horse-

flesh, however, great care should be taken, because horse-flesh

does not give the fish a good flavor. In consequence of this, the

good reputation of an establishment may be seriously injured.
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The fish acquires a sweetish taste, with a soft, mushy consist-

ence, and a color running somewhat into green. He who wishes

to use horse-flesh, therefore, must do it onh' occasionally, and

in any ease, not toward the end of the feeding. For some

weeks liefore their sale the fish must always be fed exclusively

with tlie very l)est food, in order that the flavor may be the

best possible.

Attention should still be drawn to an excellent food for

forcing. This is the viscera of fowls, which, especially in the

neighborhood of great cities with large poultry markets, may
be had in quantities at a very low price. These entrails are

very easily digested by the fish, which grow exceptionally fast

when fed with them. It should be noted, however, that with

these viscera the chicken cholera is usually introduced into

the pond system, so that in such establishments and their neigh-

borhood poultry breeding is no longer possible.

^^^lere there is difficulty in obtaining fresh slaughter-house

waste at above named prices, nothing finally remains but to use

the dry foods, fish-meal, meat-meal and blood-meal. Instead of

blood-meal, blood itself may be used, if it can be put in the right

form. The blood should not be fed directly in the liquid or coag-

ulated state, because it dissolves too much in the water and causes

serious defilement of the ponds. Fresh blood should rather

be mixed in advance with about one fourth of its weight of r3'^e

flour. The whole mass is then heated in a kettle until it just

begins to boil. Hard cooking is to be avoided. After the heat-

ing, the pudding just produced is poured out on boards in layers

of the thickness of the finger, when it immediately stiffens and

may be kept several days. Before feeding, the blood-pudding

is put through the meat machine, and formed into small sausage

-

shaped pieces which may then be thrown directly to the fish.

Blood-meal, too, should not be fed directly, but must like-

wise be bound together by the addition of rye flour brought into

a sticky condition. This is accomplished just as when fresb

blood is used; only of course water must be added to make a stifl'

pudding.

Fish-meal, just like blood-meal, must be fed in the form of a

sticky pudding, because otherwise and in any other way, too

much of it goes to waste, and decays on the pond bottom. For
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tJiis purpose tlic fish-moal is he^t mixed with about a quarter

part of rve floiii'. and liy tlu' addition of water, cooked up to a

stiff pudding wliicli, after cooking;, is fed direct. ]f an ice-

cellar is availalilc. it is recommended to ]uit the ])udding first

on the ice. so tlial it may become firm. 'J'he ])roceeding witli

mcnt-iiical is tlu' same as witli fisli-mcal. Oiilv it is to l)e ob-

served tliat in tliis casi', wlieii cooked to a ])U(Uling with rye flour,

the meat-meal shouhl receive the addition of one to two per

cent food-lime. ( Futtei'-kalk ) . because the meat-meal contains

too jitlb' of tlie lime salts, which the iish need for making bones.

Ijistead of tlie lime, fish-meal may be added, if the fish-meal was

made of entire fish ; in tliis case it contains enough lime from

the bones of the fish. A mixture to be recommended, would

then consist of one third fish-meal, one third flesh-meal and one

third rye flour, to Ije cooked to a ];)udding with the addition of

water. Since vegetable meal is less easily digested by trout than

meat-meal, it is advisable to use a quarter rye flour instead of a

third.

With these foods must fish-forcing everywhere reckon, in

practice. AVhat may occasionally offer in the way of waste ma-

terial, is not generally of great im])ortance.

V t 1 1 i z a t i II f E a r t h w o r in s as

Food for T r o u t

.

(From TAcclimation, 15 Dec. 1904.)

Farthworms play a pretty large part in the natural feeding

of trout, as of almost all other fish, for which these annelids fur-

nish a well-relished food and one which seems to be es])ecially

wholesome. In the aquarium at the universal exposition at

Anvers in 1894, where were assembled specimens of most of the

fresh water fishes of Belgium, the new departure was made of

feeding only t'arthworms to all tlu' varieties thus placed on ex-

hibition, and to this ])recaution are attributed the fine ap])eai'-

ance and perfect health of these fishes, which escaped the sick-

ness and large death rate which are usually severe in the case

of fishes transferred widely from free streams to the narrow

and necessarily less wholesome quarters of such an aquarium.

For a long time now fishculturists have dreamed of utilizing
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as food for occupants of vivaria the eartliwornis wliicla are every-

where found in great abundance in moist soils. Darwin esti-

mated the number of worms existing in a hectare (2 1-2 acres)

at more than 130.000. weighing about 115 kilos, equivalent to

about 52.000 worms, or 100 pounds per acre.

It is possible to collect these worms in quantities in the fields

at the time of tillage, immediately behind the plow which has un-

covered them, and this is what certain growers have done in order

to secure living animal food for their aviaries or poultry yards.

Since this proceeding was always dependent on the plowing, it

has been found necessary to try to find a more practical means

of obtaining worms in sufficient quantities. Different systems

have been occasionally suggested, but thus far no method has

lieen found giving uniformly satisfactory results. Last summer

a very distinguished agriculturist, the Baron ]\Ialsen, proprietor

of the large establishment of fishculture at Karlstein, near Bad-

Keichenhall, Upper Bavaria, attempted a very interesting ex-

periment in the artificial cultivation of worms, with a view to

procuring them for food for his trout. The method which he

followed was suggested by Prof. Eoules of the Faculty of

Science, of Toulouse. This was the procedure

:

A long trench, about 50 centimeters (20 inches) deep and of

al)Out the same width, was dug in the ground ; then by means of

old discarded boards this trench was divided into compartments

of equal size. One of these was left empty and the next two were

filled with compost mixed with rotten wood and the materials

were heaped u]i to form a mound as high as the depth of the

ditch. The full compartments which alternated with the empty

ones were covered with rotten straw and dry leaves loaded with

large stones to keep them from being lilown away. After a

sufficient time to permit the multiplication of the worms, with

which they had been previously stocked, the heaps were broken

up, to permit the collection of the worms, and in their turn the

compartments previously empty were filled with the materials of

the demolished heaps, new ones being thus formed, and so on in

succession.

Conti;ary to the usual belief, experience proves that angle-

worms in order to multiply considerably do not need a great deal

of moisture, which would even be unfavorable. Compost made



American Fisheries Society 97

of swamp soil doos not suit them, ami in a moist climate like

that where this experiment was tried it even seems unnecessary

to water the compost heaps, although this would doubtless be.

useful in dry regions. But the covering of leaves is indispens-

able, as above described, for a ju'otection from tlu' sun. It may
be added tliat watering with manure-water or uriiie sivins to be

ra\i)rahk' t<) the pnxhu'tion ot worms.

For nutritive qualities the worms thus obtained seemed supe-

rior to horseflesh, butchers waste, otfals, dried blood, etc., com-

monly used by tishculturists as food for trout, and they seem

equal to the coarse fish now used in England for this })urpose in

many fishcultural establishments.

The collection of the wonns requires tlie alternate demolition

of the compost heaps, which means considerabk' work. Tlier':'-

fore where wages are high, as is the case in upper Bavaria, tlie

production of angleworms although practicable is found to in-

volve an expense relatively worth considering, especially when

it is admitted that the return could never be very great. In an

establishment of the imjjortance of that at Karlstein, for in-

stance, when the annual consumption of food exceeds '20. ( )(!(,'

kilos, earthworms could provide only a relatively small part.

Therefore, even though the result of the trial has not been as

complete as it might be, it has not seemed worth while to fol-

low up the production of worms, especially since, thanks to a

reduction in railroad rates, the Karlstein establishment can ac-

tually procure as trout food coarse fish at a very low price (or

about 20 to 35 centimes per kilo) and in quantity wliicli mav l)e

called unlimited.

Mr. ]\Ialsen nevertheless considers the artifit-ial production

of earthworms as food for meat-eating fish worth recommending

to a fishculturist who is running a snuill establishment himself

Mitliout heljiers or laborers, and in a country where course fish

cannot be obtained at so low cost as in the region of Bad-Eeich-

enhall. He thinks that gardeners, under-])roprietors, farmers,

etc., who attempt trout growing on a small scale and aside from

their chief occupation, could not find a simpler or more prac-

tical means of procuring food cheaply for their fish, than the pro-

duction of angleworms by the method above described.

The curious fact mav be mentioned that Mr. Malsen states
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that tlie lal)or of finding and collecting the worms may he nota-

bly simplified by means of a weak electric current which by help

of a wire and a small battery is caused to pass through tlie worm-

fiUed heaps, especially through their deeper parts. The worms

try to escape and come in great numbers to the surface, where

the collection becomes easy. It is in this way, finally writes Mr.

Malsen, that we should hereafter proceed if we were to undertake

the production of angleworms on a large scale, which might

happen if, in consequence of an increase in cost of coarse fisli

by an advance in freight rates, we were forced to seek other food

for our trout.

The above report is respectfully submitted by the Committer

on Foreign Kelations:

Charles G. Atkixs.

John W. Titcomb,

Hugh M. Smith^

James A. Hexsiiall'.

F. M. JoHxsox,

H. F. DePuy.

A paper by Mr. Charles Gr. Atkins of East Orland, Me., on

"Manipulation of Salmon Eggs" was then presented.

Dr. E. A. Birge of the University of Wisconsin, delivered an

address on "The Respiration of a Lake," and the subject was

discussed.

Mr. Meehan: Mr. Chairman, some time ago, in pursuance of

my duties as commissioner of fisheries of Pennsylvania. I did

something well within the law, Init some peo]:)le did not like it

and called it the high-handed outrage of an usurper. I propose

just now to act that role of usurper, and for a few minutes at any

rate, depose our president from the chair while I offer a resolu-

tion and put it.

Eesolution read by Mr. Meehan as follows

:

Resolved, That the society express its appreciation of and thanks
to Dr. Birge, the retiring president, for his uniform courtesy, and
the ability with which he presided at the meetings held in Erie.

Gentlemen, you have heard the resolution. (Applause).

Motion made that the resolution be adopted by a rising vote.

Resolution carried unanimouslv.
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Dr. Birgv: I thniik you, gentlemen, for this kind expression

of your confidence in me. When I said hist night that I liad

taken the presidency with a great deal of trepidation, I spoke

only the truth. T am very glad the meeting has been so well at-

tended, and that we have had so much material and such lively

discussions. 1 am even glad that the fry vs. fingerlings propo-

sition came up to enliven us, and I must say that I regret the

absence of our constant friend of the carp.

Is there any further Inisiness to come before us?

Mr. Clark: ^\v. President, as there seems to l)e a little

doubt. 1 would include it in our report that the address l)e pub-

lished.

President : If the business of the society is over. T will call

Dr. Smith—

^Ir. Titcomb : There are some other papers which have not

been read.

President: All the papers not read, it will l)e understood

will be printed.

A paper by J. J. Stranahan of Bullocliville, (!a., on '•Theory

vs. Practical Tests," was presented.

A paper by Robert E. Coker of Johns Hopkins I'niversity.

Baltimore, Md., on "A Study of the Guano Industry and Fisher-

ies of Peru," was also presented.

Secretary: I would say that it would facilitate the business

of the treasurer if the meml)ers who have not paid their dues

would, after adjournment, step up and liquidate ; and also that

there are a number of reports of the Ontario Fish & Game Pro-

tective Association here that will l)e distributed if the Associa-

tion wishes any, and I have a number of last yt-ar's re])orts of the

Society, and any one who cares for them can have an vxtva coiiy.

President: I will ask Mr. Evans and ;Mi-. Clark to escort Dr.

Smith to the chair.

Dr. Smith escorted to the chair by ]\lr. Clai-k and 'Sir. Evans,

amidst gTcat applause.

Dr. Birge: It gives me great pleasure, ^fr. President, to
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turn over the Society to you for the most i]ii})ortant meeting in

its history.

Dr. Smith: I am g-lad you did not adjourn before giving thi>

president-elect an opportunity to express his thanks for the un-

solicited honor you have conferred on him. I assure you he ap-

preciates it, even if he did not deserve it, and that he mil labor

for the best interests of the Society. If Commissioner Bower

were here I should take revenge for the trick he played on me
last night in calling on me to make my remarks.

Gentlemen, I bes])cak for the Society and for myself and for

the other officers for the ensuing term a continuation of your

cordial support and cooperation to the end that our Society may
be greatly increased in membership ; that it may grow in in-

fluence, and that it may become a most potent factor both in

America and throughout the entire western hemisphere in pro-

moting the interests and controlling the destinies of our common
friends, the fishes.

I hope that during the next year your mental gaze will be

directed to the goddess of liberty on the national capitol build-

ing, and that you will adopt as your slogan, "On to Washing-

ton !"

Down in AVashington we have no noble lake on which you can

keep your eye, and we cannot compete with Erie in other ways,

l)ut we have at our door a river rich in historical associations,

and Ave have been blessed by the wealth of our beloved Uncle

Samuel with a numljer of strong cards about which it is perhaps

best to say nothing until the game is played.

I thank you very much for this consideration and honor.

( Great applause.

)

President: Ts there further Inisiness before the Society?

~Sh-. ^leehan. have you something?

Mr. Meehan : I simply move to adjourn, that is all.

President: Is it seconded that we adjourn to meet in Wash-

ington in 1908?

Motion seconded.

Motion carried unanimously.

President : We stand adjourned.



PART II.

SCIENTIFIC PROCEEDINGS





THE NECESSITY OF THE STATE MAKING LAWS
FOR THE PROTECTION OF FOOD FISHES

AFTER STOCKING WATERS BY THE
STATE OR UNITED STATES.

BY OREGON MILTOX DENNJS.

Secretary Maryland State Game and Fish Protective Association

To the Aincricdit Fis]i cries Society assembled at Erie. Fa.

Gentlemen : That there is immediate necessity for the co-

operation of the various states to come to the aid of the fish ciil-

turists l)y the passage of proper laws for the protection of food

fish after their i)ro]iagation and distrihution in the waters is, I

think, admitted hy all. The whole scheme of fish protection, pri-

marily, is first to protect the parent fish during the s])awning

season, and then to protect the young until they arrive at sutfi-

cient age and size to be used as food. As is well known, every

device that the l)rain of man can conceive of, has l)cen l)Vought

into use to take the largest number of fish, without regard to

size, with the least possibk' expense to the catchers or fisherman.

Various and numerous laws have been enacted to i)rotect the

young fish, but the enforcement of these laws is difficult and in

many cases, impossible of enforcement. Admitting, then the

necessity of the protection of the young fish after having been

placed in the waters by the states and the United (States, the

question that confronts us is how? I believe that if it comes

within the constitutional powers of the United States, congress

should pass suitable interstate laws for the protection of fisli. I

have not had time to go into this question, so am not |n*epared

to pass on this. But something has got to be done. In many

states the appropriation of money for the propagation of fish is

a sheer waste. It seems so strange to me that a legislature which

will appropriate money for increasing the fish sup])ly in its

waters, still refuses to make an appropriation for their protec-

tion. This is so in Maryland at least.

Now as to the remedies:

1st. Uaws should be passed in every state placing a size

limit on all food fish, prohil)iting the catching, having in pos-

103
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session, selling or transporting any fish below a certain size, in

other words a cull law should be passed, forcing every catclier of

fish to have at the time of taking fish, a culling l)oard. and forc-

ing him to return to the waters immediately all undersize fish.

2nd. Haul seines of ever}' description should be prohibited.

In many sections of Maryland, at times, the shores are lined with

small fish, ruthlessly and wan-tonly thrown upon tlie shore Ijy the

seine haulers. I do not believe the stake or floating net does

much harm to the small fish.

3rd. Closed season should be regulated by law during the

spawning season. The wisdom of this is questioned by many,

but I am a firm believer in this method of protection of the

])arent fish, that it may freely deposit its spawn.

To close, the necessity of protection of the food fish after

artificially propagated ajid placed in the waters is the necessity

of proper laAvs for general fish protection. I l^elieve the states

are now awaking, and I hope Maryland will get into the right

line at the 1908 session of the Legislature.

DISCUSSIOX.

Mr. W. E. ]\Icehan : ]\Ir. Chairman, the paper is one of im-

portance. I do not say that I can agree on every point,—the

use of the haul seine, for instance, prohibiting such a device.

But I do agree that the only solution of the problem is federal

control for the enforcement of laws or the creation of laws for

the protection of fish. As was stated this morning, when the

question of uniform laws on the great lakes was mentioned, it is

often difficult to make a uniform closed law, and I question at

anv rate whether it is advisaljle to have a closed season, because

such laws operate against the artificial propagation of fish. I be-

lieve that the solution is in the size of meshes and the size of

the fish, and the forbidding of the transportation of undersized

fish, either through or out of the state. But, as I said a few

moments ago, I believe the real solution is in federal control.



THE SHAD WORK ON THE DELAWARE RIVER IN
1907 AND ITS LESSONS

BY W. E. MEEIIAN^

Commissioner of Fisheries of Pennsylvania

TliLTc is littk' that \hv pt'ojjle livino- along thu line of tlid

Delaware valley are more iiitei-ested in or ofnard more Jeal-

oush' than the shad indnstrv in the Delaware Kiver. From the

lowennost point of Delaware Bay to the shallows of the river in

Xew York state, the ])eople look forward to and seelc with oTcat

eagerness the delicious shad as they ascend in the spring to

spawn. In comparison with this magnificent food fish any other

industry sinks into significance in the minds of the men and

women who are within reach of the supply. If any man in his

own financial interest talks of constructing a dam, however

small, across the river, there is an uproar raised ahout the matter

at once.

If any corporation with plausihle declaration that it is char-

tered for the purpose of lienefitiug humanity and the conven-

ience of the public, attempts to secure legislation for the ])urpose

of harnessing the river to provide light and power, the news-

papers are up in arms at once and the voters along the entire

district are out on the warpath among tlu' representatives in

the legislature to prevent the passage of any bill which will pre-

vent the free and unobstructed migration of the shad.

The shad industry on the Delaware river has l)een sul)ject to

many interesting and almost wonderful fluctations. It is said

that in the early part of the last century the annual catch was

worth al)out $1 25.000 including the fish which wviv kept Ijy the

fanner fishermen above Trenton for winter use. In those days

people came for a distance of fifty or more miles in wagons pur-

chasing or trading goods, especially salt, for shad. About tSliO.

owing to a rapid growth of population, the drain on the river

became very great, especially since all manner of destructive de-

vices were employed for catching of fish. As a consequence be-

fore 1.S80, it is claimed, that the industry had shrunk to a value

of only about $80,000 a year.
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With the appearance of the United .States fish commission

and subsequently also by the Pennsylvania fish commission, there

was a speedy increase until between 1890 and 1900 there was

$200,030 reached. In 1899 and 1900 shad were so abundant in

the Delaware river that it was not uncommon during the height

of the season for them to be sold in some of the small Xew
Jersey towns as low as $1.50 and $2.00 a hundred. Between

1897 and 1904, Pennsylvania did no shad work on the Delaware

river owing to insufficient appropriation. In 1898 the United

States fish commission occupied and operated the Pennsylvania

fish commission's field station at Bristol for a portion of the

season, the Fish Hawk having been taken away for naval pur-

poses by the war department. For two years after the United

States government took a very large quantity of eggs from fish

in the Delaware river, hut immediately after 1900 there was n

notic"al)le decrease and in 1905 when the United States bureau

of fisheries operated the state hatchery at Torresdale jointly with

Pennsylvania, there were only a little over 3,000,000 eggs taken

and most of them from two shore nets, one at Washington Park

and one a short distance above Torresdale.

Between 1890 and 1900 the United States could take that

many eggs in a single day easily from the Washington Park

fishery alone and Pennsylvania could take a like number from

four o'clock in the afternoon until nine o'clock from what was

known as the Faunce fishery near Kiverton. In 1936, last year,

the United States bureau of fisheries, if I am correctly informed,

took less than 250,000 good eggs from the Washington Park

fishery and Pennsylvania only succeeded in getting 3,018,000

good eggs from the shore and gill net fishermen above the Penn-

sylvania railroad bridge, which crosses the river above Frank-

ford. This year, 1907, the United States bureau of fisheries

did not enter the river at all, leaving the entire work in the

hands of Pennsylvania.

By hard labor there was taken 5,800,000 good eggs and of

this number only 136,030 came from the Washington Park fish-

ery and the bulk Avere secured from a small shore seine aljove

Torresdale, Philadelphia, known as the Page fishery. The total

number was 5,834,003 good eggs. The exact number taken from

the Page fishery was 2,065,000. Another fishery owned by a
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man named Lovett near Tullytnwn. yielded 105,000 eggs. The
remainder were gathered from gillers, most of whom fertilized

the eggs themselves and brought them to the hatchery thus gain-

ing the additional pay per million eggs. The heaviest day's

take was 387,000 on June IS, from four nets, one net vielding

154,000, the department of fisheries' own net 100,030, a third

net i)l,000 and a fourth net 42.000.

There were douljtless a number of eggs lost through the in-

difference of gillers who operated al)ove D.elanco and Ijidow

Holmesburg. Judging by the take from the gillers between

Delanco and Holmesburg aliout 2,000,000 eggs were thus lost.

About 203,000 eggs were sent up from the Bay near Salem,

l)ut they were worthless. All the eggs taken were remarkably

good until June 19, with few exceptions. In some instances all

the eggs were fertilized excepting the ends and the average

hatched was a good 90 per cent, with the exception of a few shad

that were experimented with by the Department in the hope of

augmenting the supply by means described later.

The average period of hatching was seven days throughout

the season. In a few instances when the temperature of the

water rose rapidly in the liatching house, incubation period was

only three days. I should explain at this point that the water

used in the hatching house was not taken from the river but

from a pond supplied by a small stream which flows through the

hatchery gi'ounds. Ordinarily this water had a lower temj^era-

ture than the river water, but naturally was suljject to more
rapid rise.

A noticeable feature in the work in 1907 was the great in-

crease in the number of shad which entered the river. Fisher-

men, as far as 1 can learn, without exception, declared that more

fish had been caught per net than in any single year since 1900.

There were, however, less shore nets operated this year than in

any previous year since 1900, excepting 1906. Although there

were fully as many gill nets in certain parts of the river the

fishermen combined and as a consequence notwithstanding the

greater catch, prices ruled much higher than in former years

even exceeding those of 190(). As a result nearly all the fisher-

men made money. One small shore fishery cleaned up over
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$2,000. Throughout the season the prices ruled $4.") for hiicks

and $80 for roes at the nets.

A catch of over 50 to a drift was not uncommon on the

stretch of river between the Pennsylvania railroad bridge and

Trenton. On one occasion there was taken from the department's

own gill net 28 fish in a drift of less than a quarter of a mile.

It was therefore not a lack of fish which caused the department's

spawntakers trouble in securing eggs, but a lack of ripe fish.

There were only 132 spawners caught. Indeed two of these were

not quite ready to yield their eggs when taken from the nests.

The mentioning of these two fish recalls also another very

curious fact, nameh', the unusual large number of females which

were within 24 hours of being ripe. A conservative estimat(!

would be about four or five females in every 25 in this condition.

The color would be brilliant about the vent and the vent itself

would be protuding and when the fish w^as handled the eggs

would be found to be loosened Imt could not be expressed. A
number of these fish at dift'erent times after being caught were

l^laced in a cool spot in the hatching house and allowed to lie

there a half hour to an hour and a half and in two instances at

the end of the period about two thirds of the eggs could be taken,

l)ut the hatch from these eggs was less than 50 per cent.

The first eggs were taken on May 5th from a fish caught by

a giller and yielded 28,000 eggs, and this fish was secured after

the water temperature of the river had been 60 degrees for nearly

a week. The water temperature then fell to 58 degrees at which

it remained until May 15th, with scarcely any variation. On

Mav 15 there was a slight rise in the water temperature and on

that day one giller took 49,000 eggs and 36,000 were taken from

the "Washington park fishery, the first taken from any shore net.

From this time on until June 1st eggs were taken daily in small

quantities and by the last of May there had been taken 2,602,000

good eggs. The highest take was 3T8,000 on the 17th, the water

temperature being 58 degrees. On May 15 only 30,000 was

taken with the same temperature. On May 13, 158,000 and on

May 20, 283,000 with a 58 degree temperature. On May 31,

202,000 were taken. The weather was very warm : the water

temperature a trifle over 58 degrees, but the water was muddy.

All the eggs were taken daily in the evening during May.
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\Villi the exception of two or three shad all wei'e taken b-'twecn

four and ten P. ^L Apart from the hig days there was oidv an

average (tf one ripe fish per day taken. From June 1st to June

•-^Otli inelnsive. there Avere taken only 3.232,000 good eggs. On
Ma\' ")

I . a IVnialc was eauu'ht which yielded !»S,()0() u-ond eo-o-s.

the largest Diniihcr of ^^^^6 ever taken of which the d('])artment

has a record from a single fish. Tlie fish weighed twelw and a

lial r |iouii(ls.

On the same day a fifteen pound shad was caught hv one of

the gillers. it was a hard female. The owiier of the ni't had

intended sending the fish to the hatchery to he mounted, hut un-

fortunately dui'ing his temporary aljsence from the net, his

hel])er sold the fish for $2.00.

A curious feature of the run of shad in 190? was that quite

frequently when a ri^^e female was secured there was dilticulty in

finding a suitahle male, and twice it hecame necessary to fer-

tilize eggs with herring milt. Of these eggs only 50 per cent

hatched. On one occasion a giller thinking a ripe male was in

sight, took the eggs from a female hut found the male was not

,

in condition. He thereupon covered the Qg^'> with water, set

them in the seat and cast his net out immediately and made an-

other drift although the state of the tide was not favoral:)le, and

after a lapse of little over an hour succeeded in getting a male.

Xot\\ithstanding this very long delay this lot of eggs were ver\-

fine. Over 90 per cent of them hatched.

For several years the laws of Pennsylvania and Xew Jersey

relating to fishing on the Delaware river have not been uniform

in accordance with the treaty or agreement between the two

states which was entered into in 179-1:. Under the Xew Jersey

law shad fishing closes on the 15th of June and Pennsylvania

on the 20th. As a rule the shore men cut out their nets about

the third or fourth of June on both sides and by common con-

sent the gillers stop on the 15th. The PennsvdVania men stop

usually because they are afraid if they got their nets beyond the

midstream the Jersey wardens will arrest them. This year be-

cause of the unusual nund)er of fish and the high price pre-

vailing the owners of the shore nets on the Pennsylvania side

wivshed to operate until the 15th at least, but some of the fisher-

men had other ideas and they were therefore compelled to cut out



110 Thirty-sixth Ainnuil Meeting

a day or two after the usual period. By an agreement between

myself and the Xew Jersey commissioners, we decided not to be

too strict in the operation of the nets of those gillers who had

been bringing eggs in regularly and on the 20th with the con-

currence of the Xew Jersey commission. 1 issued employmenr

papers to three of the best gillers operating on what is known as

the Torresdale drift between the filter plant and Torresdale

wharf with the intention if the experiment proved successful, to

continue the operation of those three nets as long as eggs could

be taken, even though it might extend into July. On Thursday

night, June ^Oth, the three gillers took perhaps 400,000 eggs,

but they were all bad. On the 21st a like number were taken and

the eggs were all l)ad. The three giller's nets were therefore cut

out. We operated our own net after midnight Sunday thi* 23d

and caught two ripe shad and the eggs were worthless. Opera-

tions then ceased finally.

Referring again to the paragraph relating to the numb-i'r of

fish which were nearly ripe lacking only 2-i hours at the most,

this fact determined me to try some experiments, one of which

was as I have already related, taking the most nearly ripe and

laying them aside with the result already noted. A second ex-

periment was to transfer specimens to one of the ponds in the

hope that the fish would ripen. Unfortunately, we had only a

gill net fhom which to take fish to try this experiment. The

dozen specimens were therefore not in the best condition all be-

ing more or less bruised l)y tlie twine. Of the 12 fish 11 died

within an hour. The 12th fish lived in the pond all night or

until aljout dawn Init the eggs could not be taken nor could they

be taken from any of the specimens. We then determined to try

holding fish in cribs taken from the Page shore fishery, the near-

est seine to the hatchery, but unfortunatelv this determination

was arrived at too late for the shore fishery cut out on the day we

secured the lumber. This experiment therefore will have to lie

over until next year. We had intended making a crib 12 feet

long, four feet wide and four feet dee]) of l)oards with space of an

inch to allow the water to flow through freely. Inside the box we

intend to set a form or box of cheese cloth so that when the fe-

:aales were placed therein they could not harm themselves in their

frantic rushes up and down the l)0x or crib. As the question of
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takin<:- sliad c.uiis has become not only on the Dehnvare but else-

where a serious j>ro])osition an expression of interest has come
from otliers who have been engaged in shad work as to the char-

acter of tliis proposed crib and whether something better can be

devised.

The increased nuiidu'r of shad in 1!)()T in the Delaware river

points in ray mind to one inevital)le conclusion, namely, that it

is water tem])eratui'e more than anytliing else which causes a

marked increase or decrease in the run of shad rather than nets

or pollution. I have no doubt whatever that improp?r nets and

water i)ollution are factors, and perhaps large factors in this

matter and therefore needs to take serious consideration b\' the

states concerned. For example, in the Delaware Bay gill nets

are in operation of very great length and in operation for prac-

tically '^-t hours in a day. These nets are ojierated by Swedes

and Norwegians who work with douljle sets of nets and double

shifts of men. These nets stretch, relatively speaking, nearly

across the hay and lap each other. The operation of such nets,

of course, must have the result of preventing a full run into the

river, ))ut even these nets last year and for the five preceding

years scarcely paid.

Small mesh shore nets unquestionably are an evil and catch

and destroy thousands of small shad. Contrary to the usual be-

lief we find tliat yearling shad had come into the river. They are

aI)out the size of a herring and I have seen heaps estimated to

contain four to five thousand in the markets selling at 50 cents

])er hundred, or the price of herring. iHence a small mesh net

must inevitably be a factor in destroying the fisheries and I feel

that no shore net should have a mesh less than four and a half

inches even in the pocket or bag. I particidarly mention shore

nets in this connection for the reason that on the Delaware

river, notwithstanding the laws of both Xew Jersey and Penn-

sylvania require a minimum mesh of four and a half inches

stretched measure, no giller uses less than five inches and the

majority use a mesh of five and a quarter to five and a half,

while most of the shore men use a net with a mesh in the pocket

or bag as small as two and a half, as they claim, not of shad but

of herring.

While I believe that improper nets and water pollution are
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factors against an increase in the numlDer of shad and perhaps

have had something to do with the decrease in the nmnher of

fish in the six years preceding 1907, the results in 1907 show to

my mind conclusively that there is something else of greater

importance, nameh'', water temperature. It is a well known fact

that shad come into the river freely when the water temperature

is below 59 or 60 degrees and on examination of the records we

Avill find that since 1900 and \intil this year the water tempera-

ture of the Delaware river during the greater part of the shad

season has been below those figures. The source of the Delaware

river is supplied by water from the mountain streams of Penn-

sylvania, Xew York and northern Xew Jersey. Beginning with

19()0 there have been phenomenally late springs in those sec-

tions. There have been heavy snowfalls during the middle and

latter part of April and even early in May throwing vast quan-

tities of snow water into the Delaware river and so lowering the

temperature. In 190G. for exam])le. the average water tempera-

ture in the Delaware river at Torresdale was 5T1/2 degrees dur-

ing the first half of May and for the whole month of ]\Iay it was

only 59I/2 degrees. Between the 20th of ]\Iay and the first of

June the water temperature was a trifle over 59 degrees. In

Wavne and Pike counties, Pennsylvania, and the adjoining coun-

ties of New Jersey and Xew York there was a nine inch snow

fall during the month of May. The lakes and stiller streams of

Wayne county and Pike had on several occasions a quarter of an

inch of ice. This is from my own knowledge since I was in

Wa}Tie county at that time personally directing field work. In

April it was less than 45 degrees for the last half. A curious

fact in connection with last year was that the latter part of

^larch and the first week in April the weather in the extreme

upper Delaware was very warm and the temperature of the

water went up, but the freezing and snow weather which I have

mentioned began on the 15th of April. Exactly the same con-

ditions prevailed in 1905. On the 16th of April there was 18

inches of snow in Wa^oie county. This year there was also a

very warm spell in March so that the shad began to rtm very

early and then came a vers' cold spell. During the month of

April the lowest water temperature was 43°. the highest 56° at

Torresdale with an average for the month of 49°. For the first
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li.-ilf (if April till' water li'iii|K'i'alui'i' raii.u-i'd from 43° io 50°.

the second lialF IVdiii 13° to 0(1°. Tlic awra^c Iciiiiici'at lire i'of

till' month ot May was .-)T.T.")°. The first week thi' avcraizT teiii- .

pcraturc was (i(>°, ihe second .-)S°. llie tlnrd ')^t°. the fourili .-)(i°

and it will lie noted that the ui-eatei' take of (\u;u-s was in the

second week id' May. In .Inne the a\('i-au'e teni])ei'aniio was

(il.:s°. First week (id", second week (il". third week li'-'" and

till' lonrth week ()4°.

'Idle i:i-eatest ]uind:er of fish within ahottt '^4 hours of bidni^

I'ipe was (lurinL;- the thii'd and fonrth weeks in ~Sli\\ with flic

ii'ni|ieratiire a\'era,u'e helow .')S° and there was also diiriiiu thai

period a notahle decrease in the niiinher of shad canuht. 'riie

greatest nuniher of shad caught throii,u'lioiit tlie season was in the

two weeks in .Inne and 1 ha\e ik.) doiiht jnd^ii'in^u- hv the nuniher

of Hsh caiiLiiit hy the three M'illers in onr own net that the catcli

would ha\'e heen luucli lai'u'ei' in the third Wi'i'k for each net that

was ill operation caught a much larger ]iercenta,u-e than hefore.

If water })ollution had l)een a very heavy factoi- in determin-

inu' the run of shad thei'e could not ha\'e been anv great inereas!'

in 1!)'>1 o\-er ))re\ious years for tlu' i-cason that th:' river is ju-t

as l)adl\- polluted today hy the cities of l']iiladei])liia, Camden

and Trenton as in former years an<l if anythiuii- the oil imisanc

at Point Breeze was worse. The only ejh'ct that I eonld see in

re.uard to the i)ollution was that after the water teniperatnre l)e-

came hiu'liest in dnne. the lish cauLiht in the neiii'hhoidiood of

Toi'resdale taste(l stron,i;l\- of the pollution. The data therefore

in the possession of the de])ai'tinent leads tc~» the conclusion that

nature rather than man is res])onsible for the marked lluctnation

in the rnn of shad in the Delaware river.

(Applanse.

)

DTSCr.SSlOX.

r)nrinu" the readinu' (d' the ])aper. ^.\r. ^leehan made tlie fol-

lowinu' comments :

(1) T miii'ht add hei'e that those ei;-u-s taken in r>ay. wrvo

fallen late in the season.

(•?) Washinu-fon Tark Fi,-heiT i> helow riiiladeliihia.

(3) Showinii' that willi the temi)erature of the water .u'oing'

hevond 04° or ().")°, as it did. the ea'o's were likidv to Ije had.
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(4) Fiirtliermore, the fish did not ajDpear to have ripened

an}' further, in the slightest degree.

President : This very interesting paper is now open for dis-

cussion.

Mr. George Mathewson, of Enfield, Connecticut : T was

very much interested in ^Ir. Median's paper. Our experience

on the Connecticut has heen almost identical for this year.

What interested me most was that you took the eggs and held

tliem for an hour or more before getting the male to fertilize.

Mr. ]Meehan: Tliat was one case.

Mr. ^lathewson : You have not trii'd it any further than

that?

Mr. ^leehan : That was the only time.

Mr. ^lathewson : We have 1)een very short of niah' fisli h re

in Connecticut. Lots of times we could have taken hundreds of

thousands of eggs, and could not get the male fish to impregnate

them. We never have Ijeen succc ssful in holding them. I would

like to know if there was a way to do it.

Mr. Meehan : This was done by the giller. We wnuld no

try it if we could get out of it. It was too risky.

Mr. Mathewson: We were not in just that jDOsition. Where

we were, we could not get the females.

President: How many eggs did you get in the Connecticut?

Mr. Mathewson : Al)out a million and a half of good eggs.

President: How was it with the numlier of fish there?

Mr. Mathewson : We had a very short season. While they

were getting fish, the season was short; the temperature was

down to about 53° or 54° all the way through there; had hardly

any fish before the Tth or 8th of Jnne.

President : I should be glad if you would speak on this sub-

ject of the pollution of the water, and fishing, and so on, as

aifecting the run. I should like to know your experience in
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Connecticut. Do you feel the temperature in the ri\er is an im-
portant factor in dcttvrminiiig- the number of shad tliat run in?

Mr. Mathewson: AVe have, of course, felt the polhition has
been a great factor. We don't know exactly what to lay it to,

entirely. We think that the pound nets at the mouth Of the
riAcr are destroying more of our shad.

It doesn't give them a chance to come up in the ri\er and
propagate. We have not been able to get any legislation to get
them out of the way. Our river fishing pound men are working
seven day> a week, and catch everything before they can get into

the river t.. ])roi)agate. Then, we think the Enfield river his
beeii a great factor in reducing the number of our shad. We
don't get lots of them. The only place we have now, practicallv,

to get sliad, is on the Farmingion river, in Connecticut. Of
course we think pollution is a great factor.

President
: You feel that your Delaware shad would get past

those pound nets?

Mr. ]\reehan: We have no pound nets in the Delaware river.

President: I mean, the gill net in the bay.

Mr. Meehan: Some of them get l)y, because we catcli them
in large quantities above; but undoubtedly thev take a threat

many fish. How many, we haven't qnitc the means of knowing,
because those men don't make the returns to us, tlie same as

other fishermen are willing to do. They seem to like to conceil
it, push them off to this market and that market, and we ha\T'

no opportunity of finding out how many they do catch. Tinw-

are of enormous size. The fish get through the ])ollution. Of
course there is no doubt in my mind that it is an enormous
factor. :\Iy figures here have been borne out by the United
States commission. I received a letter from Washington a few
weeks ago. They asked me if I would not make a statement

as to the character of the work and so on, and they write on the

same line, tliat they liave taken an increased number of eg?s,

and an increased nundjer of fish in the other rivers, Su-que-

hanna and Potomac, and the rivers southward,—an increased

number of eggs have l)een taken, Ijut the increase has not been
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proportionately To the in(Tea.se8 in former ycai>. Now. whctlirr

that is due to tlie factor of pollution is somctliinii', of cours?, I

cannot say. There is no donht that it is a factor. But the fish

do <>-et thronoh that ])olhition, and the poihition is just as great

in the Delaware river as it was ten years ago, and there ha^ heen

an increased run of shad in the Dealware riwr, showing that

they must get through.

President: I should like to ask whether you thiidv that thci

getting of say, five million fry, is going to kee]) up tlie lisherv

work in the Delaware river?

^Ir, ^leehan : No, 1 do not think five mdlion fry is going

to keep up the work in the Delaware river, not by a good deal.

I think it will take a great many more than five million frv to

keep up the supply in the Delaware river, with the demand tha!^

we have for that fish, not only in Philadelphia, but in Xe.'

York. A large number of our fish go into th;' Xew Yoric marl<et.

and Trenton, Camden and other points. Fifteen million will

not begin to do it. That sort of thing, continued, simply mean^

ruin for the shad fisheries. There is no question al)OUt tliat.

We must try to devise some means by which we can get more

eggs from the fish that come in the river, by some means, or

through artificial means, in order to ripen the fish, somewhat

on the lines they do with the whitefish : oth'Twise the shad fish-

eries are doomed.

^Ir. Seymour Bower, Detroit, ^Nlich.: I would like to ask

]\lr. ^feehan if he has any ide^r what proportion of the shad

Avhieh enters the Delaware river and the other rivers that flow

into the Delaware are permitted to reach the spawning ground,

or a iioint where they will spawn, if taken. Isn't it a fact that

a large percentage are captured before they reach the spawning

ground ?

Mr. Meehan: Of course that is a fact, a large pro|)Ortion.

Xevertheless, there are a large number of fish that do reach the

spawning ground. The natural spawning grounds on the Dela-

ware river are above Trenton, from Trenton clear up to the Xew

York line. Every pool above Trenton is a spawning pool, if of

anv size, and up to—well, even last year—I saw fish, and fish in
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some nuinlxTs, spawiiin^- up in .AEoiiroe county. (}uito a inuiiljiT

ot:' lisli could ho ^^(•ll workiui!,- l)ack and forward on tlio surface

of tlir pools, in the act of spawniuL;', and tliorc were (piite a large

nuinlx'i' of youuL'' lisli that went down the river last fall, and

went down rcniarkahlx' late 'J'hey didn't go down until nearly

Deccndicr. and ii was the middle of Decemher before the last run

of young sIuhI was reported to nie. ()f coui'se the hirger per-

centage of lliose lish ai'i' desti'oyed. thei'c is no (|Uestion ahoni it.

^li-. V. \. Ciai'k : This paper hy Mr. Meehan on shad is vei'v

interesting. ]\lr. Ale(han, 1 took slnul eggs and hatched thein on

the Delaware ri\er thii'ty yeai's ago this summer

—

\ thiidv it

is thirty—eithei- thirty oi- thirty-one years. I tliink the most

interesting thing, and the gi-eatest ex]!eriment to h;' tried and

worked out with the shad is ])enning. In ISS:]. 1SS4 or iss."),

I can't give the year exactly, the Tnited Slates l-'ish conimi<sion,

with the rivers and harbors eoniniittee on appropriation, spent

prol)al)ly iifty or one Inindred tliousand dolhirs at Htivre de

Urace in Iniildin.u' ])ens at the Battt'ry station, for the purpos;' of

penning shad. I was tliere one or two years. We made many
experiments in that line, and we found that il was utterly im-

possible to pen the female shad and gi't good matured eggs.

There was no ti'oulile witli the male. The male would go on

developing, and we could use it. hut the fenudes would not.

You spoke of some you laid down in twenty-foui' hours that

would not ri})en. They were wdiat we call plucked. It was im-

l)ossible then to find shad that would ripen. l\' her eggs v^'ould

not come—if she was not ]"i])e enough so that they would conu_'

when she would come out of the net, they never would ripen in

that pen. I don't know if any of you have ever been there and

seen that ])en in its eai'ly days, but it was built in as perh'i t a

shape for holding lisli as it could be. p]-obalily "iOU by ><•() or

400 feet, just as natural a ])lace as could he tor shad, exci'pting

that they were confined in that. They were haule I e\en from

the net—some of the lish hauled up, and not handled : they Avere

hauled up in this api'on ai.d lool ed at: anuliing ihit looked as

though it was about read\' to spawn was taken out. ami the bal-

ance was i)Ul in this pen. witliout handling them. I want t<» s;'e

the experiment continued to he trii il. In m\- own opinion, 1 do
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not thiuk that you can ever hold a female shad luitil she ripens,

on account of the kind of fish heing caught, j^ow, if shad will

spawn at a temperature down to 50° or 55° it might he possible

for you to do it. To my mind that is the salvation of your shad

work on the eastern rivers, if you can ever get them so that you

can liold the female shad until they ripen, as you do the white-

fish. Of course at an early day we did not think we could hold

the whitefish. Xow it is a matter of so many fish, so many eggs.

ilr. Meehan : It seems to me this is a matter which calls for

the best skill of all the fish culturists who have anything to do

with rearing shad, because we have no more serious proposition

before us to-day than the shad. There is apparent danger of its

Ijecoming extinct. .And unless something is done, or some means

is found, as Mr. Clark has stated, of penning thost' fish, I see

nothing before us but the loss of the shad in time.

President: Can't you rear those fishes at tlie iiumth of tlie

rivers ? Isn't that possible ?

Mr. Meehan: If we could secure uniform legislation be-

tween, the states we might. Xew Jersey and Delaware have

passed what they call a uniform law. It is uniform as far as

it goes, but it did not have a thing to say about those long Swede

nets, in the lower part of the Bay.



OBSERVATIONS REGARDING THE VARIETIES OF
RAINBOW TROUT AND THE TIME OF THE

SPAWNING OF THIS SPECIES

J!Y K. i;A\'i-;i;i;T-\\A'r-i'i:L

Director of the Fisheries Station of the Nid de Verdier, Fecamp, France.

Tile piscieultural Station of tlir Xid dc X'cnlicr lias oeoupicd

itself for aboitt lo years in raising of the rainliow trout, f Sn]-

nioiredeus). The fishes of this species which the establishment

possesses in its ijonds, come from two lots of eggs, which were

kindly sent by the station at Wytheville, according to the in-

structions of the United States commissioner of fisheries.

Tln' trout obtained from these eggs were at first nearly alike

and belonged, we think, to tlu' variety, whieh Prof. Jordan

designated as the ".McCloud Iiiver Trout."" fStiltno iridciis

Shasfa). There were slight differences in color in a few of these

fishes bnt scarcely noticeable. Bnt, little by litth'. these differ-

ences became more accentuated. Although the fish were all

placed in conditions absohitely identical, as to nature of water

and kind of food, at each generation the differences in color l)e-

came more and more noticeable and in fact there are now in

the ponds of our station, specimens presenting the most diverse

appearance. Some have a reddish tint, sometimes a little violet,

spread over the entire body, and in these fish, the red band of the

side is almost always very wide and of very dark shade : in others

this liand is of a very light color. Others are of a rather golden

yellow, (jaune dore) sometimes light greenish, with the red band
on the sides nan-ow and redneed, so to say. to a simple thread

more or less dark. Finally, others, and they are today the most
numerous, have an aspect generally ver\- light, almost silvery,

which immediately strikes the eye, even of peo])le not interested

in pisciculture. Thus the fisherman and the consumer of this

region designate these light colored trout as "white trout" in

opposition to the name of '-red trout"' of the Xid de Yerdier

which they give to the rainbow trout, whose general color is a

little reddish, and which the station has planted in the rivers of
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the Department of the Inferior Seine. In tliese streams is also

caught the common trout.

The red hand on tlie side of the white trout is usnall\- quite

narrow and lightly marked. At tlie same time that tliese changes

of color appeared, more remarkable modifications were produced

in these fish, 1)V creating among the several jjermanent varieties

perpetuating themselves by selection. Two of tliese varieties de-

serve special mention

:

1st. In file trout wliieh has a general reddish color and tbe

lateral band wide and strongly marked, tbe abdomen is very

large on account of the consideraljle size of the digestive tract.

This is correlated with the voracity of the fish, which has an

insatiable aj^petite. In both sexes the organs of reproduction

occupy much space in the abdominal cavity, as spawning time

approaches. The very voluminous testicles of the males produce

an extraordinary quantity of milt: in the females the ovaries

yield a great number of eggs, which are quite large and gener-

ally red.

Tbis variety of the trout is extremely rolnist and easy to

raise. The fry which are very vigorous, take artificial food

readily, eat much, grow rapidly and are little troubled with sick-

ness. In a word, the fish presents in the highest degree, qualities

which determine the value of the rainbow trout, and which give

it, so far as ease of raising goes, a very great superiority over

the common trout of Europe. ( Sahiio farioj. This variety is

further distinguished by an interesting particularity: the early

date of spawning. When we l)egan to raise the rainbow trout,

the laying of eggs of these fishes generally took place in Feb-

ruary and ]\Iarch, with very slight variations each year, accord-

ing to the temperature of- the atmosphere and that of the water.

But as little by little there was formed under our eyes the variety

of "red trout" we saw that the date of the spawning of these

highly colored fishes advanced in a remarkable manner, that is

to say, that tlie laying of the eggs took place more and more

earh^, first in January, then at the end of December, then at the

beginning of December, and finally at the end of Xovemlier.

For the last five or six years, certain fishes, particularly early,

permit us to practice artificial spawning from the 28th of Xo-

vember and even from the 2fith. This is, of course, an advan-
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la^c. since we tlius ()lit;ii]i IVv. wliicli. liofii vci'v cnrly. u'd, in

tliciv (K'\('|(ijinicnt ;i |ici'i-('})t :l)lc a(l\;iiicc nwv llic nllici-s.

"M. Our vari('t\' of liiziil cnlorcil IJainbow tnnit. conniiuiily

called "wliite trout" is iiolcworlliy lor the suiail si/.r ot its

digestive orii'ans, wliicii occu])y oiil\- little space in llie alidoinen.

The genital glaiuls are >niall. 'I'lie lesticles furnish only a little

sperm wli'di oMiges us to mainlain a lai'ge pro])ortion of males,

lest we should sometimes lack milt at the moment when arti-

ficial fecuiulation is pi'acticed. The ovai'ies ai'e al>o very slioit.

and gi\c oidv a limite(l (piantity of eggs, wlii<-li are <piite small.

generallv white or yello\v!>li. rai'cly |iiid<. The fry olita'iie(l

from these eggs is nioi'e delicate, less easy to I'ai^e than that of

tlu' "red trout:"" they I'lMpiire more careful attention, accustom

themselves k'ss easilv to ai'tilicial food, eat less and very fre-

quently die, at least during the early ))ai-t of raising. 'Jdiey are

wilder, more timid and in this I'egard resemljli' ]nuch the young

Phiropean tront.

But if the "white trout" is not very satisfactory in this

regard, it ]Jossesses the advantage of ha\ing ;i more delicate

liesh than its congener. Although all oui' n>h aiv, T n-peat.

raised in identical conditions, recei\e the >ame food and live

together in the same ponds, the "re(| trout"" is less ])alatal)le

than the "white ti'out."" Their flesh is a little soft and keeps

less well. In c(>iise(pieiu-e of the lai'gc size of tlie intestine al-

ways full of food recently eaten, which decornjioses ]-a])idly. the

dead fish keeps fi-esh only a slioi't time. This de[)reciates it a

little with the lovei's of line dishes and atfects its commercial

value. The "white trout"' is much desired Ijccanse of the deli-

cacv of its flesh, \\hich has an e.\c(dlent taste, is delicate hut not

soft and is I'asv to keep. Consumers who ha\e h.ul the oppor-

tunity to eat l:)0th forms (red and white tront) recognize tlie

difference very easily. The merchants, also the ivstaurant keep-

ers, etc. of our neighhorhood. to whom the station is authorized

to furnish the fish exceeding the need of fhe station, always

ask for thi> "white ti'out."" which ai'c so much pi'efei-i'ed hy the

eonnoisseui's.

In contrast to the change of (hite of spawning id' the "I'ed

trout.*" that of the "white ti'out" has remained late and e\en

\-er\- late. It hai-diy spawns hefore the end of l<'chiaiary or tlu'
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beginning of ]\Iarcli, at a time where all our other rainljow trout,

even those wliieli do not present a partieuhir intensity of the red

color, have already completely finished spawning.

I thonght it would he of interest to bring these facts to the

knowledge of the American Fisheries Society. I slionld be much,

pleased if these facts shonld l)e deemed worthy of attention by

my honoral^le colleagues of the Society and I should be very

tliankful to them if they would kindly give their opinion regard-

ing the canses which could bring about the production of such

notable differences in fishes, having all, as it seems, the same

origin, living in common, in the same ponds and-receiving ab-

sohttely the same food. (Applause.)

DISCUSSION.

President : This paper is open for discussion. I should be

glad to hear from some members who liave had experience, if

there is any story to tell in this country. Arc there none of our

trout men here ?

!Mr. Clark: I think Wisconsin has liad experience.

President : We have had a lot of ex])erience, but so far as

I am aware we have had nothing at all that has been parallel to

this. This seems to be a case of substantially the formation of

a new variety, a very decided change in the habits, under new

conditions. Of course our conditions in Wisconsin are not es-

sentially different from those of the normal rainbow trout.

Mr. Clark: This is their native element.

President: We therefore, have vt'ry little that we can say, so

far as I am aware nothing that jjarallels this. The paper does

not go into discussion of the point, that we should all of us, at

least those interested from a biological point of view, like to

know, and that is, how this new variety was formed, whether

it came as the result of somewhat rapid evohition on the part of

a few fish or whether it was something concerning a considerable

number of fish. He speaks of having two lots of eggs, and does

not say whether this white variety has come from one lot of

eggs, or from individuals belonging to l)oth lots. Of course, if

they came from one lot of eggs, something in the history of



those eo-o's on tliis sido of the water iniiilit he iTs|)(iiisiMi'. But

if that is ]ii»t the case, and if lias roiiic alioul in a .urailual way

In- in(livi(hial Frv here and tliciv takini:' on tlds li.iiht (•(ilorat ion.

I fear it is a ])i'olilein tlmt they will have to work out. hccause,

so far as I am aware nothing Ims heen found in the haichcries

of this count rv. 1 sliall he glad when 1 go l)aek to nud<e intjuiry

of the men in t-harge of our hatchery, and to ])Ut into the min-

utes of the society anything they may know and which J do not.

which Ijeai's on this sulrject.

:Sh'. Clark: I would say. :\rr. President, at Xorthville w-

are not doing anvthing with the rainhow tnnit now. except that

what eggs are forwarded for us from some of the stations, we

hatch, ami grow fingerling>. We have rainhow trout in our

jxnids. hut no eggs are taken from them. Xothing at all is done

in that direction, and we know nothing al)out them except that

we receive the eggs, hatch them out. and plant them. The prin-

cii)al work of ^\v. Segall of Wvtheville, of Mr. Dean of Xeosha,

and of SnperinttMident .fohnson of Manchester is m connection

with rainhow tnuit.

President: I think it would he well to si'ud this i)a]>er to

.some of the gentlemen.

^h\ E. X. Carter, St. .Tohnshury. Vt.. : There are some

rainhow trout at St. Johnshury station, hut they are not handled

there anv longer, and tliey simply tiled out: water did not seem

suitahle for them. Every spring the trout would com.e out with

sores on their bodies, and nianv of tliem finally went hlind. and

eventually they were all turiu'd into a stream near the station.

]^Ir. Bower: 1 would like to incpiire whether these wdiite

trout and red trout alL changed their si)awning season, so that

all practically spawned in Xovember.

President: Xo, the red trout changed their s])awning sea-

son, not all of them, so that the spawning season lasts from

Xovend)er into ^ilarch, hut the white trout have not changed

their s]iawning season.

^Ir. P)ower: We have handled rainbow trout, but never no-

ticed any such ditferentiation, nothing comparative. Of course,
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we have steellieads and rainbows, and there is a slight difference

between those two, Init even those two species are more nearly

alike than the wliite and red tliat he mentions, both in their

appearance and spawning- haljits.

Secretary Pcaliody: Wliat is your jiidgmcnt regarding their

edible qualities, as mentioned 1)\- liini. tlie difference between the

rainbow front and others— ;s tbciv an\- difference?

Ml-. l)(i\\ci-: W'r liiid (iiir raiiil:o\v> arr all alike, not good

fish for the table.

Secretary Peabody : Tliat is what he says.

President : II is white trout ?

Secretary Pealxjdy : His white trout

—

he has got something

else mixed u]) there.

^Ir. I)0\v(']-: I was just talking aliout trout with a gentle-

man, and I wduld lilce to have him stale his experience.

President: Wv shall l)e very glad to hear it.

i\Ir. B. O. Wel)ster, of Bellefonte, Pennsylvania : We have,

at Bellefonte, Pennsylvania, a pond of rainbow trout, and our

attention was called to the fact of their being ready to s])awn in

the later part of November, and the ]K)nd was drawn and at

least one quarter of the fish were found ripe and ready to spawn.

The males were especially ready with milt, and aliout one

quarter of the females at that time, and within one month after

that time, we finished spawning otir fish. The natural spawning

season of the rainl)ow trout varies, I know, in different parts of

the United States, but i\lr. Bovver was saying it seems very queer

to him that some trout spoken of in that paper should spawn at

that time of tlie yeai', while in the northern part of the state at

Corry, they find tliat their fish spawn in the spring, as they do

in some other ]iarts of the Vnited States, where they are in their

natural hal»itation.

President: How long ago was this. Mv. Webster, that these

trotit spawned in Xovember ?



Mr. \\'('l)slcr: S|);i\\iU'(l la.^t year ami the year lu'loiv. 'J'liat

Avas the iii'st.

I'ri'sidcnt : Tlirii- youiiii- liaxc not yet come \\\) to the ])oiiit of

s])a wiling;' !'

.Mr. W'l'hstcr : 'riicii' yoimi;- liaxc not. One rear from next

fall, their yoiini:' will spawn.

-Mr. .Meeliaii : 1 can relate another ]-alher t-nrious eireuni-

stance al)oiit this. ]\[any years ago. we received a quantity of

rainhow trout from the United States government and hatched

them in the hatchery at ^Marietta. The stock was divided in

two ])arts. One was sent to ( *orry hatchery and one was trans-

ferred with the other stock at the Marietta hatchery to AUenton,

the distance hetweon the tAvo stations heing ahout 400 miles east

and west. Xow these were all from one stock. The fish at

Corry hatched at the usual time, early in the spring. Those at

Allenton spawned, and spawned regularly for years, ahout the

same time as the hrook trout, from the middle of Octoher to the

Jiliddle of Xo\-eml)er.

President : Your experience has heen entirely parallid to

that of the French hatchery.

^[r. ]\[eehan : I missed the ^^aper. These lish that we had at

Beliefonte are not jirogeny of the fish there, hecause finding that

the fish did not pro])agate naturally in the stream, the ])ro})aga-

tion of rainhow trout was for several years aljandoned. .Vn 1

reccntlv we took it up again on the idea that we could have our

lish spawn in the spring, when our troughs would he empty: and

the fish we are now having were from eggs received from the

United States government. I thiid< the fish over at Rellcronte

came from Wytheville. hut 1 am not sure. We now have some

fi.-li that will come into s])awning at Corry this coming fall.

President: ^'ou exjicct tlu'm to spawn in the fall!'

^Fr. ]\[eehan : T sav this fall. I mean with this natural

period they will come in s])awn there this year.

'Mr. Buller: 1 have a ])ond of these fish which came from

AVvtheville. A'a.. and some of them sriawncd in Fehruarv. that
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is, in a pond at a toniporature of 46 degrees F. The water is

very soft in the natural stream. I noticed in tlie month oT

^Marcli. California trout spawning in the stream.

President : The paper has two points, 1st, that the rainhow

trout were beginning to spawn in the fall in France, and the

other, tliat they were liaving a variety of white trout. Have
you had any s\ich experience of tlie formation of varieties?

Mr. Carter: Isn't it true that tlu' raiidiow trout of Wytlie-

ville spawn in the fall.

Mr. Chirk: Deceml)er.

Mr. Root: December and .lanuary.

Mr. Clark: They commence in ])eceml)er.

Mr. Carter: Naturally they spawn on the Pacific coast in

the s|)ring.

^Ir. Fullerton : Mr. President, we in Minnesota raise rain-

l)Ow trout. We liave never found that they varied in their

spawning at all. We tried an experiment four years ago; it was

very funny to me; 1 never thought very much about it. Every

fish culturist knows he will find very dark and very light fish in

the same lot of fish. The superintendent at the St. Paul hatch-

ery conceived the idea that lie would take the male and female

light and keep them separately, and the dark and keep them

separately, and he has jiroduced trout of very dark and very light

color, and it occurred to me that if lie would keep on with the

experiment, separating the light and dark, he would get all light

and all dark specimens. We have them at St. Paul swimming in

the pond, through this experiment, taking the male and female

of verv light colors and mating them.

President: That is what one Avould expect.

Mr. Fullerton: We have a lot of those trout, and we raised

them and sent a lot down to the Jamestown exposition this year.

The funny thing about that is, taking a black female and black

male, we have never been aide to secure a single white one.
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Ml-. Cai-lcr: Wnulihrt ii !., interest iiii:- to kiKiw wliat (leplli

of water these (isli are earried in tliat are so liyht in color.

Pre^^ideiit : l^videiitly they are liviii^u' there under tlie same'

conditions, ile speaks of conditions heing exactlv tlie same.

Seci'etary: Are the lish li\ino- on natni'al food or ai'tilicial

]'rcsi(hMit : The writei- of tins ])aper (hies not state wlial h"

feeds ]iis lisli on. except that tliey are all led on the same kind

of food.

X. K. Builer, Pleasant Monnt, Penn.: I have liad a simi-

lar experience with California trout, and ] attrihnte the \aria-

tion in color to the feedino- in ponds. The river-fed fish will

vai-v very much in color. We have green, black and liglit \aria-

tion of half a dozen colors, hnt has anybody e\er noticed this

among the tront where thev receive their natural food.



THE CULTIVATION OF FISHES IN SMALL PONDS
J5Y rilAULKS II. TOW.XSEXD

Aquarium Battery Park, New York City.

In ])ref^enting this pa])er to the Fisheries Society. I do so

less in tlie hope of ait'ording instruction to professional iish cul-

turists like yourselves, than of creating some discussion of the

subject and profiting" therel)y myself. For several years 1 liave

heen experimenting with small natural and artificial ponds on

private estates in the vicinity of Xew York, with a view to as-

certaining their possibilities for itroducing the commoner fishes.

Bequests for information on the subject of home fish ponds are

being made constantly by the })id)lic. I have arranged the mat-

ter under the general headings of "Xatural Ponds" and ''Artifi-

cial Ponds" and have attempted to jjresent ])rief and general

instructions for their management. The raising of trout is not

considered in this connection. Trout require special conditions

of water supply and temperatttre, seldom found on the farm.

For the ordinary run of ponds, it is necessary to restrict the list

of available fishes to the perches, liasses and sunfishes to which

they are adapted.

Xatunil J'ltiitis or L'll.-cs.—It is assumed that the })osition of

the natural pond is such that no arrangement can be made for

drawing off the water. Its possibilities will therefore have to be

considered separately. Its fish life moreover can never be

brought under complete control. If the character and abund-

ance of the fish life in the pond are >not known it is desirable

that it be ascertained as far as possible by fishing or netting. If

the pond is without any fishes it should of course, be stocked at

once, and the selection of fishes made with due regard to its nat-

ural conditions. The extreme depth, mid-summer tem]X'rature,

plant life and character of the bottom of the pond should all be

ascertained. The summer bottom temperature of deep ponds

should be known. It can be taken by lowering the thermometer

in a pail and allowing it to remain some time. If pulled up

rapidly the temperature will not have time to rise materially.
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A series of bottom temperatures will serve to indicate the pres-

ence of bottom sprino's.

A wide area of shallow water in a pond not well supplied by

sprino-s or rivulets usually means great warmth in summer. If

such a pond can be temporarily lowered and deepened in places,

its conditions for fish life Avould be greatly imju'oved as there is

a decided difference hi temperature between surface and bottom

waters. B(dow six or eight feet the temperature decreases at the

rate of aliout two degrees for each foot of depth. Increased

depth would also give fishes an additional chance for life in

winter when hea^-y ice diminishes their supply of air. A small

])ond. su])])lied chiefly by rainfall, may be increased somewhat

in water supply by leading to it ditches from adjacent fields;

while its depth may admit of some increase by embankments.

If water can be had l)y boring, an artesian Avell mav make just

the diff'erence between a poor pond and a good one. Fish ponds

should have water plants to afford shelter for young fishes and

harbor the various forms of aquatic life on which they feed.

Several kinds of common pond weeds will serve for this purpose.

The broad leaves of water-lilies afford shelter in summer for the

large fishes and should be introduced. If the pond be very

small and unshaded, some floating l)oards will afford shelter.

Too many large fishes in the pond are detrimental since they are

consuming the food supply and are themselves going to waste.

When such fishes can not be taken with the hook as sometimes

happens, they should be remoAed with a seine if it is possible to

do so, and marketed. It is important that the mature fish crop

of a pond be utilized and the young of the year be given a chance

to develop. The accumulation of large fishes serves no useful

jmrpose, Init results in overstocking, exhaustion of the food

supply, cannibalism and stunted growth.

If a natural lake or iiond is already stocked with carp, which

are not desired and can not be entirely removed, their further

increase may be checked by tlie introduction of black l)ass which

feed freely on young ear]). Black l^ass will also keep other

species in check by devouring their young, and thrive amazingly

in the process. If the waters contain black bass, or other fishes,

which have become stunted from overcrowding and the exhaus-

tion of the natural food supply, it is important to reduce their

9
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niniilier liy ar.v methods of fish catchin*^- tliat will prove effec-

tive and to restore the food supply by introducing other species.

If numerous adult yellow perch are added their yaung will

contribute to the food of the bass, and other large species. Ex-

periments have shown that fishes stunted from overcrowding

are not necessarily permanent dwarfs. Init will attain a larger

size if well fed or removed to more favoraljle waters. Xo fishet

could be more stunted and worthless than those now swarming

in the lakes of Central Park, yet we have succeeded in doubling

the size of such fishes in two years. Stunted European rudd,

transferred from Central Park to Prospect Park, began develop-

ing, and later, when we seined them out for exhibition at the

Aquarium, it was found that their size compared favorablv with

that Avhich they attain in Europe.

All ponds, whether natural or artificial, containing fool-

fishes should be stocked with brook-minnows, shiners, chubs,

freshwater killifish or other small species to constitute a food

supply. The killifish and other small species, it may be noticed

in passing are useful in small ornamental ])onds in destroying

the larvae of mosquitoes.

The full use of the fish crop of a large natural pond or lak"^

can seldom be secured by ordinary fishing. It is necessary thai

seines and trap-nets be used. Experience has proved that such

ponds usually contain many large fishes which will not take tlie

hook. The introduction of new adult stock may be desirable in

an old pond where there has been in-breeding, but overstocking

is the main trouble, the remedies for which are thinning out and

re-estal;)lishing the food supply.

Owing to the customary preference for "'game fishes," many

excellent pond species, such as rock bass, calico bass, 3'ellow

perch, white perch, long-eared and blue-gilled sunfish and cat-

fish, have been overlooked. Other kinds such as the warmouth

or the white bass, inhabiting waters of the south or middle west,

are equally desirable. All of these fishes increase rapidly, take

the hook readily and are good fishes. They will multiply in

favorable waters with less care than probably any other native

fishes. With the exception of the catfish, they will take the ar-

tificial fly and afford good sport. They are of considerable com-

mercial importance since according to government statistics, the
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M'laiility aiimially m-iu to market excoods hvonty-ei-ht iiiilli.in

]"»unils. Xcarlv all ..r tiicni are knuwn to attaiii \vc-iu|us cA.-.vd-
ing- two pounds.

Poinis Ma,lr Inj /hininniu/ Streaiiis.—Vomh oroatcd in this
wav sJKiuM on no account he completed without the plaeina- of
drain pipes and |M.n>toeks. so tliat tlie water can he lowered "-md
^'"' ''"'' '''' «-"ntro||ed. There are marketahle fishes goiu- to

^^/^•^^'' '" 1"""'^ everywhere for lack of simple facilities for uvt-
tmg at them. The deepest portion of the pond should he at the
lower end. wlicre the tish wdl gather when the water is drained
down. Ditches dug in the hottom of the pond, leading to the
'l'''d' hole, or -kettle."' will greatly facilitate the concentration
of the lishes at that tirue.

Two or tlnve ponds M'ill he found to he much more satis;-

factory than one. since they will permit of the sorting of fishes

according to size. Angling or other lish catching would tlien

naturally lie confined to the pond containing the laryv fishes.

If iiro])erly managed, a series of fish-ponds will natnrallv yield

a snrplus for the market. It is dangerous to construct a fish-

pond in a narrow ravine as the dam is liahlo to he hroken durini;-

spring freshets or exceptionally heavy rains, and the pond will

gradual Iv fill uj) with silt. Even if the embankment is not
In-oken during high water it is difficult to screen it so that the
fishes will not escaiie. A safe ])]an is t.) make the jiond at one
side of the stream, liy exca\ation an<l emhankments. leading the
water to it through a ditch, and damming the stream sufficiently

at the ditch-head to divert a iioition of its llow. !n ca-e of

freshets, the dec]) ])ool formed in the stream hv the dam at the

ditcli-head. naturally receives the silt brought down stream:
thus guarding against the filling up of the fisli-])on(l. The ditch

itself should be screened at both ends to iireveiit the ascent of

fishes to the stream, and kee]) fioating di-ift out of the ditch.

If the ]ioiid can be excavated in mai'.diy ground, so miudi
the lietter. A layer of clay on the hotiom will render it more
watertight than it would be otherwi>e. 'I'he embankment should
be broad, and before it is tbi-own up. all sod should be removed
so that there will Ije no subst-queut seepage caused bv the decav
of vegetable matter. The earth used for the embankment should
also lie free from sods or other matter liable to decav. Tho
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ground cleared for the embankment should have a ditch ex-

tending its full length into which the new earth will settle, thus

increasing the stabilit}- of the dam.

The embankment of the dam if it is to be six feet iiigh

should be ten or twelve feet wide at the base and four feet broad

on to]). The earth used in its construction will naturaliv b?

derived from the bottom of the proposed pond, which will, of

course, serve to increase its depth. The overflow should be large

enough to carry off the surplus, when the water is high, Avithout

danger to the dam and the outlets in general should be screened

with wire netting to prevent the escape of fishes. The drain

for drawing off the water should, of course, be put in place before'

the dam is thrown up. Earthen drain-pipes are risky, as no

matter how closely the joints may be set and cemented, plant

roots will eventually find their way inside and clog them up.

Iron pipe of not less than four inches diameter, with the Joints

well soldered, is more reliable. A hollow log will serve the pur-

pose of a drain-pipe, and wear well. If the drain, or bottom

outlet, is l)uilt of concrete and large enough to be conveniently

cleared, it would be more" effective in lowering a large area of

water. The ujtper end of the drain should fit tightly into th '

foot of the u])i-ight penstock in the ]jond. The penstock itself

is merely an upright drain or sluice of planks or concrete, having

about the same capacity as the drainpipe itself. It is fitted on

one side with short "water boards" sliding in grooves which can

be removed one after another, to permit the escape of the water.

A heavy plank should connect the head of the penstock with the

top of the dam.

Before the new pond is filled, all roots, stumps, rocks and

everything else that would prevent the free sweep of a net along

the bottom should l)e removed. All ponds, whether natural or

artificial, accumulate debris of which they can not be cleared,

expect when empty. A muddy pond will give the fish a muddv

flavor. When a pond is being cleaned, it is necessary to remove

the fishes from the deep hole or kettle. Any attempt to remove

decayed matter and sediment, while fishes still occupy the deeper

portions of a pond, may be fatal to them, as dangerous gases are

then liberated among the crowded fishes. If the pond is very

foul, it should be only partially lowered at first and the fishes re-
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moved ^vith a seine. ^A'itli a reserve pond oi- two, it is possible,

not only to tliorouuhly clean a ])ond, bnt to "winter" it: that is,

leave the bottom exposed for a time to the action of the sun and

frost. This destroys excessive plant growth and kills ont destruc-

tive water beetles and other enemies of young- fishes and is ap-

proved by most professional fish culturists. With a series of

ponds constructed at different levels, the overflow of the upper

])onds will serve to feed those b(dow. The more fall there is to

the water the liettcr will l>e its aeration—a matter of great im-

portance to small ponds. It is desirable that surface water

caused by rainstorms be kept out of small ponds by banking up
or ditching.

The following instances, among many which came under the

writer's personal observation, will serve to show some of the dif-

ficulties in the way of successful management, where ponds are

constructed without ])rovision having l)een made foi- drawing-

down or seining:

A certain deep lake of al)0ut two acres in Connecticut,

formed at great expense by damming a brook, is without any

provision for drawing down. The conditions prevailing in it

are unknown, and nothing but hook and line or some form of

trap-net are available for ascertaining its contents, since its bor-

ders will not permit the use of a drag net. Tn the meantime,

snapping turtles kill the young ducks on it each summer, and

there is no way of getting rid of them.

Another pond, which could not be lowered, was believed to be

without fishes, until the use of a seine in one corner show^ed that

the 3'ellow perch fry introduced two years before had already at-

tained good size. The presence of snags elsewhere in this lake

prevented the use of the net. The management of this ])ond will

always be difficult and unsatisfactory.

A lake in the Zoological Park, stocked with yellow perch

fry in 1903, w'as represented to be without fishes, until the use

of a seine, sent from the Aqiuirium a year later, showed it to be

well supplied. The full utilization of this lake is however im-

possible, since its bottom has many scattered rocks wdiich pre-

vent effective seining. If the rocks had been removed origin-

ally, a good sized seine would sweep it from end to end.



134 Tliirfif-si.rfli Annua] Mccfiny

Water Supply.—The water supply of the fish-pond is the

most important thing to he considered. It must in fact he taken

into consideration hefore the artificial pond is made. The flow

of water should he al)undant. Ahout twice as much will usuall\-

he required as the Ijcginner thinks is necessary. Ponds fed hy

strong springs are excellent and are not suhject to the dangers

to which stream-fed ponds are exposed. Their temperature is

naturally more equahle throughout the year and they are less

liable to heavy freezing in winter. In warm weather and in the

winter time, pond-fishes avoid extreme temperature hy frequent-

ing the vicinity of hottom springs. Spring-water, however, con-

tains less life available as fish food, and less air than that from

brooks. Its value for pond supply will be improved, if it can be

led some distance as a rivulet. Fish-life in small ponds with

limited water supply will suffer from heavy ice in winter. The

ice should be l)roken daily, and masses of brush and branches

placed partly in the water will aid in keeping air holes open,

especially if they are moved hy the wind.

Extent and Depth of Ponds.—The extent and depth of ponds

made by damming streams, will be governed somewhat by the

nature of the situation available. A pond of an acre or more in

extent, and with eight or ten feet of water in the deepest part,

Avill, if properly managed, give excellent results. It may be

necessary to make it less than one quarter of an acre in extent,

but a small pond should have an extreme depth of not less than

six feet, although it is quite possible with a strong water supply

to raise fishes in very small and shallow ponds. This, however,

means active cultivation, with daily feeding of the fishes, num-

erous ponds to permit of sorting, and all the details of a fish-

cultural establishment. As a matter of fact, nearly all of thi-

extensive fish-breeding carried on by the national and state fisii

commissions has been done in ponds of rectangular shape, av-

eraging perhaps less than 100 feet in length and 25 feet in

width, having depths of only three or four feet. Such ponds

are worked in series, as nurser}' and rearing ponds, and there are

generally two or more ponds of large size in which fishes of dif-

ferent growths can be held. Ponds to be used for black bass

and in fact most other fishes, ought to be several acres in extent

and quite deep. In general, fishes kept in small ponds do not
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attain the size of those i]i larg-c ponds since their range and food

su])]tly ai'e restricted.

FeeiliiKj.— If hiru'e nnndiers of voiiii^ lilack liass. rock Ijass oi'

calico l)ass arc renio\'ed tor safety to smaller jtouds whrrc ill"^

ni;iy exliaust the natural food sup])ly, it will he ncct'js^arv to

feed tlicni. If they ai'c ])nt in small "nursery ponds" where they

are crowiled. feedini:- is ini])erative. The principal natiii'al Too:!

of flshe< is fisli, A\-hich should he perfectly fresh. For younu

fishes it must he t-iit and l)oned, then ruhhed throuo'h a fine wire

screen. Adult fishes kept in restricted quarters will also require

feeding. They may Ije fed largely on live minnoAvs. Among
the fish-foods used at tlie New York aquarium, are live min-

nows. li\c shrim])s. chop])ed fish, heef, liver and clams. It is a

mistake t(_) sup])ose that fishes' do not require an abun(hiucc of

food. Thi'V mav live without it hut cannot grow.

Wilier riniils.—Ahout oiu' (juarter of the ordinarv ])Ond

should he as shallow as 10 or 1"3 inches and ])laidcd with pond-

weeds, such as potamogeton, parrots-feather (myriophyllmn
)

,

"water-celcry ( vallisneria ), hornwort (ceratoplivllum) and ca-

homha. Suitalde plants for the pur))ose may l)e found in most

streams and ])()]uls, and there are many otliers than those men-

tioned. Water plants that are satisfactory in some regions may.

liowevcr, not he so in others farther north or south. Water-

plants are necessary as shelter for young fishes, and greatly in-

crease the vai'iinis forms of small anuatic life nei-essary for their

food. They also serve to aerate the water, which is nu)st im-

portant in small a]id sluggish ]tonds. They uuiy he phmted by

tying to stones a]ul drop))ing them I'rom a hoat, or set in the

ground afti'i' llic water has lj;x'n partially ]owcfc(h The slightly

greafi'i' (h'])t]is. fi'om one to three feet, nuiy he i)lanted witli

water-lilies, while the more extensive and deeper portions should

he ke])t clear of vegetation. If the vegetation liecomes too thick

it can usually he imlled out with a rake, hut it is sometime^

necessai'v to cut it with the scvthe. \\'inow and other trees

should he i)hmted at xnwv points to fui'iii^h shade. Aquatic in-

sects, crustaceans and uiojlusks. hre(l among i)ond weeds, con-

stitute no snuiU feature of the ponds food sup])ly. It is recorded

in the '"American Fish Culturist/' that an electric light over a
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certain jioiid was i'ound to attract insects Avhich fell in the Avater

in siu-li niniil ci's as to supply an important quantity of fish

food. If tlie pond weeds, tooether with the brook-minnows,

frogs, crustaceans and other small fry which are to establish the

natural sup])ly of food, can be introduced a 3'ear before the stock

fish are put in, the conditions for success will be o-reath' im-

proved.

Spair III iKj Places. Fish-ponds should be su})plied witb

spawning conditions suitable to the fishes occupying them.

Small-mouthed black bass, which make their nests in gravel, will

require gravelly l)ottom. Large-mouthed black bass, which nest

among the roots of plants, will find the conditions they require

among the weeds of the pond. Yellow perch, which spawn

among twigs under water, are easily accommodated—^^i^ces ut

brush may be set firmly in tlie bottom where the water is shal-

low, in the branches of which they will deposit large whitish

masses of spawn. If the brush tops extend several inches above

the surface of the water, so that they will l)e swaged by the wind,

and kept free of sediment, the hatching of masses of spawn will

be greatly facilitated. Eock l)ass and the various species of sun-

fish whicb. like the small-moiithed black bass, make their nests

in gravelly places, will absolutely require places of that char-

acter if they are expected to increase and a few cartloads of

gravel dumped around the lake in water aliout two feet in d'-ptls

will furnish the necessary conditions.

Since ]jonds, to be successful, must liave ])r()prr spawning

conditions, some stiuly of the halnts of pond fishes is important

and there are numerous helpful books available. It is now the

custom with professional fish-culturisfs to supjily artifieial

spawning nests m ponds containing small-mouthed black b'l^ss.

These are small shallow boxes about two feet square filled witb

mixed gravel and sand, which early in the spring are placerl

everywhere in shallow water around the yjond. Tbey are at onc^

appropriated by pairs of basses seeking spawning ])laces. Th(-

boxes have boards nailed on two sides at adjoining corners,

wliich extend about a foot higher, affording shelter for the bass-

es similar to that which they naturally seek under the shelter of

submerged logs. Basses guard their nets for several days after

the s])awn has been deposited, and it is the custom at fish cul-
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tural establishments to plaee over the Jiest before the youim-

fishes leave it. a ligiit eireular frame of iron eovered with eheese

cloth, one end of which protrudes above the water. Thi;^ prevents

the young fishes from wandering- away from the nest, and makes
it possible for tlicni to be removed with the dip net to nurserv

])onds, where they are safe from their enemies and the canni-

balistic tendencies of their parents.

One of tile numerr)us private ponds visite<l bv the writer, -i

pond half a mile in length, was examined with great care and

found to be totally lacking in gravel areas. Although it had

been stocked several times with small-mouthed black bass, th?re

had been apparently no natui-al increase. With a mud bottom
it afforded no s]iawning surface whatever for this species. The
writer recomniendi'd the introduction of numerous artificial

spawning nests, or the introduction of the large-mouthed bass

Avhich would not require gravel beds but could spawn among the

almndant water plants. It is proltably unnecessary to add that

there should be no fishing allowed during the spawning season,

which with most of the fishes mentioned is in the spring months.

yumber of Fishes Bequired. In stocking waters it is Jiot

necessary to have a large nuniljer of adult Hslu's. For a jiond

of about an acre in extent, twenty pairs of black bass will be

sufficient, and perhaps fifty pairs of any of the other kinds of

fishes mentioned. These numbers will in fact suffice for stil!

larger ponds and should Ix' reduced for smaller ponds. Wh-n
the conditions are right the ])rogeny of the first year will usu-

ally stock the pond to the limit of its natural food supjily. It

should be borne in mind that heavy stocking serves no useful

pttrpose, unless it is the intention to catch some of the adults

the first year. It is just as well to stock with two or three kinds

of fishes and time will show which species are the best adapted

to that particular body of water. With black bass the yellow

perch may be placed with safety, not only on account of the

food it supplies to the former, but also on account of its own

value as a food fish. It is remarka1)ly prolific, and with a

good start can usually take care of itself. The same may be

said of the catfish. It is harmless since the basses and sunfishes

are active in guarding their own nests. The yellow perch and

the catfish may also be introduced into ponds containing roc'c
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bass or calico bass. There is no reason why bkick bass, rock

bass, and calico bass shonld not be kept together if the pond is

of considerable size. (Applanse.)

DISCUSSIOX.

During the reading of his pa])er, Mr. Townsend made the

following comments

:

1. We cleaned out some jjouds, and found the lakes swarm-

ing with stunted fish, and by cleaning out some of the ponds,

we actually succeedi'd in getting a good growth from .-tinned

specimens.

2. That is the general run of pond fishes.

3. I may state now that the small ponds of the Zoological

Park are now yielding almost enough fishes to supply the park,

and that the food bill of this great Zoological Park has been

very largely reduced, and we expect to learn enough about the

ponds to make them produce very much more than they are pro-

ducing now.

4. In referring to the size of the ponds, Mr. Towui-end

said: I think they are 100 x 25. I don't know for sure about

that.

At the close of his pa])er. ]\Ir. Townsend said:

I have presented this paper, ]\Ir. President, in the liopc> of

having it criticised by the members, as I am engaged in writing

a more extensive paper on the subject of small ponds for pri\ate

fish culture.

President : Mr. Townsend's paper is now l)efore us for dis-

cussion.

Mr. Clark: In reference to Mr. Townsend's paper, I fol-

lowed it very closely, and it is a very excellent paper. But, for

the individual fish culturist, breeding certain kinds of pond

fishes, I really do not see an}^ chance for discussion. It is more

on the line of fish culture or rearing fish on the farm. T do not

think ^Ir. Townsend would advise having in our small black bass

ponds, perch and sunfish and things of that kind, all in the

same pond : and there are some other things that of course the

fish culturist would not endorse in that line. 1 think his paper
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is iiitciidcd more for the yviici'al jtoiid (if lislics. and tlicrcforc I

do not sec any cliaiicc for discussion.

President : 'Idiei'e is one small matter to whicli I MduM
draw attention, for ^\v. Townsend has written a u-eneral ])ai)er.

The statement is made tliat after the dei)th of six or eight feet,

the tem})eratui'e will fall at the I'ate of ahont two degrees for

each foot of <le])th. That is going to dei)en(l on the depth o( the

pond, and on the ai'ea. and while that may be trne in ponds of

wry limited size and (le|)th. \-et if jionds are to be taken which
will range from half an acre up to twenty acres, with considei'-

able ditl'erence in deiith. theiv will be fonnd a good deal of dif-

ference in regard to this matter of temperature. There will be

fonnd a jioint in any jiond of ;-onsideral)le depth where the tem-

])eratnre falls rapidly, but the depth and the rapidity will dei)end

on quite a complex factor.

Is there fnrtlier discussion of the paper?

]\lr. Lydcdl : 0]]e feature of the paper was the large mouth
black l)ass. ]My large mouth bass have all spawned on gravel

this year, with the exception of two or three pairs. There were
no beds placed for them, the old gravel 1)eds were Itd't in, and the

large mouth bass sought the gravel, and all spawned there with

the exception of three or four pairs, and 1 think I had the best

success with tjie large month l)ass this year of aiiv in niv ex-

])erience.



PLANTING FISH vs. FRY
BY JOIIX L. LEAKY

U. S. Bureau of Fisheries, San Marcos, Texas

There eomes a report from all over this Ijroad country of the

i>Towing scarcity of marketable fish, especially is this true of our

Atlantic coastal fishes, and such varieties as visit fresh waters to

spawn, along- with the whitefish of the lakes, and I might say

with all the varieties that are handled in the work of propaga-

tion. Much of this may be the chronic cry of the disappointed

fisherman, yet I do not think we get the results, or that the

catch of adult fish is what it should be, when compared with the

immense plants of fry made, not only b}^ the bureau of fisheries,

but the state industries engaged in the work of fish culture.

And while I have no specific remedy to increase the catch of our

economic fishes I do believe that by building large retaining

ponds in connection with our hatcheries, we could rear many

millions of fish to the size of fingerlings, that would escaj^e the

many enemies that the poor little fry fall a prey to. Many fry

are often made doubly M-eak by distant tranportation in close

quarters, Avhen planted are so weak and inactive that they are

readily destroyed by minnows, small fish etc., that are abundant

in most waters. Xow with large retaining ponds, built at some

convenient point to tlie hatchery, if possible near some stream or

lake, where a certain number of fry could be reared to finger-

lings, and the surplus fry could be planted as we are now doing,

I think we could largely increase the catch of marketable fish.

We will take the shad, one of the most delicate fish we handle,

yet many of their fry were reared to fingerlings in the ponds at

Washington, D. C, and liberated in the early fall. Many years

ago when I was a fisherman, I observed often in the shallow

waters along the shores of the Albemarle sound, schools of young-

shad making their way out to salt water, also many young striped

bass, 3 to -L inches long. This migration occurred during Au-

gust and September. This proves to my satisfaction, that they

could be ]:)onded in fresh or brackish water for several months,

a period that would change the little weak fry to a strong finger-

140



A iiicniiiii Fislicrii's Soc'ii'tii 141

ling, fairly able to take care of themselves; and we know tlinl all

the fresh water fishes can be ponded with success.

8an [Marcos station lias always planted fish and the roults

from oui- plants ai'c most satisfactory, and sonir of tlicni mosi

\voii(l( I'l'i'l. In till' -111 acre lake at .lacl\son villi', that is iidw

teeniinu' with tish. this yt'ar they are catchiiii;- bass we'ii'liini;-
'\

and fi ]tiiunds and one a few days ago weighed ovoi' S ])(iunds.

'Jdiis lake wc stocked (i years ago. I'oony and But is, we .-iip-

])lied witli fisli S years ago. These fisli wei'e hanlrd I'l'oni Mona-

hans, on the Texas Pacific line, GO mik'S to some fine lakes near

Ft. Stockton. These lakes are now well stocked witli fish, and

^Ir. lioony says that the'y catch some very large ones. Near

Tronp, we stocked a lake three years ago, and they are now eatdi-

ing many fish 18 inches long ; and so it is all over the state.

And all these good resnlts, arise from the fact that fish were

l^lanted, not fry: for I know from experience that if fry had

been planted we wonld never have heard from them again, and

I w^ill say right here that I would rather have for stocking-

waters 100 fingerlings 3 to ^ inches long than 10,000 fry. Where

fingerlings are planted I feel sure of favorable resnlts, and very

doubtful as to results where fry are planted. While retaining

ponds, would be expensive, from the fact that they would havi' to

be of large area, although not very deep, I believe that results

would justify them, and I trust some day to see the plan tried.

(Applause.)

DISCUSSION.

Secretary Peabody: Perhaps I might mention that 'Mv.

Leary writes in connection with tliis paper: "I know this will

not suit some of my fish cultural friends, as where fry are

planted connts sound Ijig, but like many other things, results in

the end tell the story."

President: Mr. Leary's paper is now open for discussion. It

raises one of the eternal questions. I have no doubt e\crybody

here has an opinion except the president.

Mr. Eoot: I would like to give a little experience in brief.

I went on the Ehode Island commission some twenty-five years

ago, and we were buying fry by the thousands and putting them
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out. The second year's experience with fry convinced nie that

\ve were throwing away our money, and I made an arrangement

for raising those trout fry until the following Octoljer and then

redistributing them; putting 125 fry in a can and carrying them

right to the streams, and the result has been that our streams

have been stocked thoroughly. We could not stock with fry; it

was impossible. We were laughed at all over the country, es-

pecially by Massachusetts but we kept on, and we know that it

is a success, and I believe it is the only way to stock streams.

President ; Any further discussion on tlie paper ? Has any-

one a good word for the fry ?

^Ir. Titcoml): I lielieve that is a tabooed subject. I am only

going to say a few words. We could talk all night on this ques-

tion and then not get through with it. The question seems to

be one partly of iinance.-v When you consider, for instance, the

work of the bureau of fisheries, taking the outpiit last spring of

white perch, something over twelve hundred million fry. it is

practically impossible to consider the idea of rearing them to

fingerlings. The whitefish comes in the same category. It

seems to be a question of when you can do it, and when

not. Some species we Imow, produce good results witli fry. I

might give specific instances where brook trout fry and lake

trout fry have been planted in ponds, where there were no such

fish, and in three or four years good fishing prevailed. The

policy of the bureau is to plant fingerlings of trout and bass

where possible to do so. But the production is so large and the

facilities for rearing to fingerlings so limited in pro})ortion, that

it is necessarA' to plant a large proportion of fry.

In the l)ass work, we have found that one can liatch in an

area of one acre 100.000 little bass. Those little bass feed

on minute aquatic life; we cannot feed them; and by the

time they are ready for distriljution as fingerlings they have

eaten- each other until the total number has been reduced

from 100,000 to anwhere from 5.000 to 15.000. It has been

found that in the same pond, by seining out the early hatches

of bass fry to the number of say 50,000, and leaving balance to

grow to the fingerling stage, it is possil)le to plant 50.003 fry

in suitable waters, where they have ])]enty of range and plenty
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/
of food ; and tlieii two or throe months later you soino out just as

manv fin,2"erling> as if vou had iiol taken out any of tlieni as

frv. That lias heen demonstrated liy actual test at one of the

])oiid stations. A\'ith the l)rook' ti'oiit. it is custoniarv to jilant a

jiaj'l of the tish. to i-elieve the o\erero\vded condition of the

stations, just at the time of ahsorption of the undiilical sac.

The planting is conducted almost continuously at nuiny of

the hatchei'ies for five or six months after tliat. the Ilsh l^eing

planted as Nos. I, 2. 3 and 4 fingerlings. It all seems to he a

matter of conditions and funds to do with.

President : I should like to ask whether any experiments

have l)ee]i math' wliieh are in any way conclusive as to the rela-

tive advantages of frv and JIngerlings, including the cost of

rearing, the total ])rod\iet of the pond, and the results in stock-

ing. I have heard men talk time and time again, and each is

positive his way is right. But I have never seen an account of

any experiment which really determined it definitely one way or

the other.

Mr. Titcomh: It seems almost inipossil)le to make them, be-

cause no two streams and no two waters ha\'e conditions Avliich

are exactly the same. You might ])lant fry in one stream and

not get results, and in another get good results, and in the first

stream the fingerlings may produce results.

i

President : That is perfectly true.

^\r. Titcomh: I think the fish culturists who have stocked

these streams for years, can as a rule pick out the streams in

which trout fry would produce results, and pick out the streams

in wh'ch to plant fingerlings. Tt is a difficult fpiestion to con-

sider, taking into consideration the large nundier of ai)i)lica-

tions and the answers to tlie questions which are sent to tlie

office on the regular form.

Dr. Tarleton H. Be>an, Xew York City: :\[r. Chairman. 1 do

not want to begin a lengthy discussion of this question. l)ut 1

want to sup])lement Avhat my friend, Mr. Titcoml), has said

about the distribution of fish when the extent of distril)Ution Ije-

comes greatlv enlaroed, as it is in the United States bureau.



144 Thi ftij-si.dh Annual Meeting

and in many of the states. Fish distribution is a very different

problem now from what it was when this society first originated.

\Yc were then planting hundreds of thousands; we are now plant-

ing pretty c-lose to the billion mark, even in some of the states,

and the Ignited States has run into several billions, I under-

stand, from its last work.

The question of cost, then, which ^Ir. Titcomb has intro-

duced, is a very important one, and in fact, it is so important

that it must Ix' considered whether you will or no. It is not what

you want to do, but what you can do, with the money appro-

priated for the purpose.

Another thing which I might mention here in favor of plant-

ing younger fish than fingerlings, because that is what a great

many of the states are doing—what New York is doing now—is,

that we escape a great many terrible epidemics by so doing,

which would, we know, perhaps three seasons out of ten, sweep

the whole product of our hatching establishment. This is an-

other thing we escape by planting the fish early. Suppose there

should be an unusually warm season, with little rainfall, it

would mean the destruction of trout unquestionably. N"ow, if

you get them out early, you save ajl this loss. It is nature^s

way, Mr. Chairman. Xature does not plant full grown fish.

She starts them as little fellows out of the egg. It is true she

has little devices for taking care of them which we have not;

nevertheless, she does not plant full grown fish. There is only

one creature that I ever read about that sprang full grown into

existence, and that was ^Minerva from the brain of Jove. We
cannot do the same, when we are limited by the amount of work

we are called u])on to do, by checks on over-production, by the

wants of our applicants, by our financial limitations and other

surrounding circumstances, and so on. You might go on dis-

cussing this question forever: and I think that those who be-

lieve they are doing right, saving money and time, by planting

fry will plant fry and those that get better results from plant-

ing the fingerlings will plant fingerlings.

yir. Titcomb : I tliink it proper to call attention to the fact

that Mr. Leary's work in Texas has the hearty approval of the

commissioner of fisheries, namely about planting fingerlings. It
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is diu' to locn] cnnditioiis that he is able to do it. witli tlic bass

and suiilisb wliich lie propagates, as he has a tl(llulld()^l^ amount

of food there. The l)hick Ijass haxc bee]i known to gTOw to al)OUt

ek'ven jxhukIs in tliree vears, illustrating the great amount of

food that they fi]id, and Mr. Learv ean gather any great amounts

of natui'al food in ihc \icinitv of liis pond. Tbc lisli there at

two months of age. I think ai'e two and thriM' inches h)ng.

'Idicrc is one more jioiiit which I waiit to l)ring u}) in eon-

nec-tinn with the general subject, and tliat is in connection with

tlie commercial fishes, the pci-cii and wliitehsh and all of those

tliat are ))ro)iagated in large nundjers,—the sliad, for instance.

The \\()il< of the <tates and of the l)ureau of fishei'ies. consists in

saving the eggs wlndi otlierwise would go to waste in most in-

stances. !t is tile sa\ing of the eggs taken from fish netted by

commercial fislu'nnen. going to market. This is generally un-

dei'stood hy tile 1isli culturist. We might say it would be belter

to lu'opagale and rear them to fingerlings, but Ave are trying to

save just as many eggs as possible which otherwise would be

destrovcd—the eggs of fish g(dng to market—and that is the

princijial work.

I'resideiit : 1 am ver\' glad that ^Fi'. Tiicondi made those

remarks. J had the ])leasure ol' visiting the hatcheries some

years ago and considered the work he was doing and also th(>

tvjie of wate-rs. It was quite obvious that the hngerlings—or the

pond> in which they Aveiit—small hike, shallow water, weedy,

and fre(pientlv with other \'\>]\ there ahead, which would eat up

the hass minnows ])ut in. with C(nn])aratively small chance for

the I'rv to lind coucealnieiit—that in waters (d' that kind, tln'

pcdicv which he was following was entii-ely right. I am not at all

convinced il is right for bass A\itli the lakes we are dealing with

in our Northern states.

I would like to ref(>r you to one otliei' matter. It seems to

me ^Ir. Atkins paper last year was extremely valualile to tlii>

discussion,—showing tlnit the trout fry were able to stand starv-

ing for a considerable time, with no ap])arem injui-y at all. One

of the difficulties which always seemed to me attended the plant-

ing of frv was the fact that thev Avere turned loose at a tiiue

Avhen there was c(mi])aratively little food in the brooks, and it
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is evident that nature lias adapted the trout fry to tliat condition

of things, for ]\lr. Atkins has found that they could be starved

for an astonishingly long time and come out as those fish did

with comi)aratively small mortality. I must say that his paper

encouraged me in his fry theory. "We have worked in Wisconsin,

partly from choice, partly from necessity; we have certainly

found that a great many streams that we stocked with fry, hav^'

become rapidly filled up with fish in good condition. The thing

I would be glad to have some facts in relation to, is just the

question which ]\lr. Leary raises, that each 155 fingerlings an-

as good as 10,009 fry. That is something I do not know any-

thing about, and I have not been able to find an3'body that knows

about such comparisons.

Mr. Seymour Bower : I just want to say a word on the sub-

ject. It would depend a good deal on the condition and cir-

cumstances and time. Xow in our state, we planted brook trout

only as fry, and we know that we liave had the very best results.

We know this, because, as the president stated about the streams

of Wisconsin, they contained no trout until stocked with fish in

the form of fry. All of the trout streams in the lower penin-

sula of ^lichigan, with very few exceptions, contained no brook

trout whatever until stocked with fry, and today some of those

streams are among the best we have in the state.

There is another point in regard to the planting of fish as

fry. If they are held as fingerlings, the distribution is not only

far more expensive, but you are almost certain to have a greater

loss. ]!Sow we can distribute trout fry without any loss during

the season, but when you undertake to distribute them as finger-

lings, along in July, August and Septeml)er. hot weather, that

is a pretty difficult ju'oposition. You not only lose a good many,

but it is far more expensive, and we have firmly come to the

conclusion that on even terms of cost, we get greater results

—

final results—from planting the fish as fry than from finger-

lings. In other words, a dollar expended in the form of fry goes

further than a dollar with fingerlings. Of course it depends a

good deal whether they are properly planted or not. If I were

going to introduce brook trout into a pond or outlet of a cold

pond, I would deposit fingerlings. But we aim to have our fry
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in s])riDg- l)rooks where there are practically no other fish to be

found, and where the natural food of the fry in found—in fact

where the adults themselves come to pass tlieir s])awn, and in

this connection I would like to ask Mr. Root if the fish phintctl

by him as fino"erlino-s propagated, reproduced.

^Ir. IJuot; ^J'liat is a question I cannot answer. 1 do know

that all the streams in Ehode Island have been thoroughly

stocked. There used to be from all tliose streams a good many
dams, saw mills, and everything ot tliat kind. Most of those

things are gone. 'J'lie small industries have pretty nearlv all

gone into the trusts" and capitalists' hands.

But. al)out tiie distribution of iingerlings : We don't put

out any fingerlings until October and Noveml)er. Then we bu;;

them, and pay $25.00 a thousand for iingerlings from 3 to '>

inches long, and they are weighed out to us. Now, we put out

135 in 8 gallon cans, that is all we put in, and we never lose any.

We send a messenger with them. Of course that is some ex-

pense, but the state is willing to pay tliat for the benefit of the

fishermen, and we pay it, and put onr bill in, and it is paid.

There is no question aboiit it. Of course we are, not here to

antagonize the government with their l)illions, but if they would

cut tliat ([o\\Y[ they would get better results on troat. 1 don't

know anything about anyone else.—that is what we get.

Mr. Bower: The reason 1 asked that question, was that it

occurred to me that if those trout reproduced they must go some-

where to spawn. In other words, have you got to- kee]) vour

streams stocked, by keeping yearlings all the time instead of ha\-

ing some assistance from natural ]'e))ro(hiction ?

Mr. Root : That is just wliat we do. and what wo exjject to

have to do, because most of our streams get very low in the sum-

mer, and a good many of them dry up. If we jmt them in in

October or Xoveinber, we will get fish large enough to catch

without an}' trouble at all. 1 have put them into a pond—and

cut the ice to put them in—as late as December, and a year

from that following spring, taken out trout that weighed three-

quarters of a ponnd, plenty of them, it is not an uncommon oc-

currence. We rarely get one that has been in a little over a
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year—from DeecmlH-r to tlie following spring—that docs not

weigh from half a pound to three-quarters, and I have seen them

up to a pound and a quarter. That is a fact. I have been right

at it—followed it up for 23 years.

^Ir. ^Icclian : Mr. Chainiian. my experience is the same as

that of ^Ir. Si-ymour Bower's. We found we obtained the best

results by the ])lanting of the fry, and tliat ex})erience has ex-

tended over a numl)er of years. And also in regard to the other

fishes that ]\Ir. Titcomb spoke about, we have to propagate them

in such large quantities that it would be folly to atteni])t to do

that on a smaller scale, and we have also fomid remarkaldc re-

sults from the planting of the fry of some of the other fishes.

Take, for example, the yellow jjerch. I will just give one ex-

ample that came to my attention within the last few months.

Year before last we planted a large stock of yellow perch

fry in a town in Wayne county, in which that fish did not exist

previously. The pond was a large artificial one, intended for a

reservoir for the Delaware and Hvulson canal, many years ago,

and it Avas filled with pickerel, and what was known as the

"shiner," I think, or the roach, but no perch whatever. We
made a plant year before last, another last spring, and one this

spring. This spring there were good yellow perch fish in that

pond. It is a pond we use for getting bait for our bass. The

superintendent reported ven^ frequently he caught quite as many
yellow perch as he did bait. There was an example of planting

fry. These fish were planted within twentA'-four hours, some-

times within six hours after hatching at that particular point,

illustrating the possibility and the good results that can follow

the planting of actual fry.

And the same results followed our trout. Our trout fishing

to-day in Pennsylvania is better than it has been for many years.

Five or six years ago it was scarcely worth while to go out on a

trout stream. To-day the trout fishing is good.

^Ir. Fullerton : Mr. Bowers' statement is really the meat

of tlie Avhole argument. Get them up to the tributaries of the

main stream, and you will always get good results. There is

no mistake about it. "We have tried it in Minnesota, and we

have tried a method I think a great deal of. We send the fry
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out to the ])f()])]i'. ('sjK'cially in tlic .southern ])ai't o( tlic state.

wlicrc tlu' streams run riglit past tlie villap-es, and tlicv make

the ponds themselves and turn them out, and they elaim tliey

have spk'iidid results. But I know that for the plantinsi' of fry.

if tliey arc ])la)ite(l inteHigently, that is the wliole thing—tlir

wliok meat in the eoeoanut. If you plaut in streams where

they can get down you will have hetter results.

^Ir. K. Hart (icer. Hadlyne, Conn.: \ow I am a firm he-

liever in ])lanting (ingcrlings, and yet I am liberal enough to

helieve that where fi-y are ])lanted sueeessfully and good results

are olitaincd. that that is the hest way to do. In Connecticut

and m()>tly all the New England states Ave find that the finger-

lings are the proper thing to plant for trout. In regard to hhiel-:

hass, I will state a little instance. I helieve the fry, or, as some

have termed it, the advanced fry. are just as good as to rear them

to fingerlings. The H'ousatonic river, which was a noted hass

river in Connecticut, was almost deph'ted of black hass, and the

commission planted several thousand of these advanced fry,

and r(^]iorts come to us that in that river the small bass are seen

in great numl)ers. And that seemed to me ratbcr conehisivt' tliat

black bass planted as fry are successful.

President: A man may be pardoned for his first offense.

Dr. H. ^1. Smith, Washington, 1). C. : With Connnissioner

Bower's permission. I should like to refer to the question of

raising shad in ponds at Washington, wliieh tlir gentlciiiaii wlio

has just spoken has referred to. There were, in previous years,

some very noteworthy results from ]>lanting shad fry in fisli lakes

in Washington, ajid in tlie fall we turned out many thousands,

perhaps millions, of yearliiig fish. But the recent experience of

the bureau of fisheries was decidedly unsatisfactory. We planted

in one large ])ond that liad been used in previous years for this

])urpose, a])]n'0.\iniatt'lv about two million or two million and a

half fry— 1 think it was al out twd million—ami in the fall we

drew down this pond, and as near as 1 can recollect, turned into

the Potomac river thirteen hundred >ma]l sunllsh. and several

hundred Warmouth liass, a few blaciv bass, a few hundred yellow

perch, and two or three hundred river herring, and one shad.
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(Laughter.) That experiment was repeated another year, with

no better results. Xow, whether the fault was in the method,

carelessness in permitting predacious fish to get in, I don't know.

The screens were up, so that as far as we were aware, these

young fish must have gone in as fry, got a start, and preyed on

the defenseless shad. I believe, Mr. President, the planting

of a few million shad fry in the Potomac river would produce

equally as good results.

^Ir. Titcomb: I want to say we did not have a chance to

have a fair and complete experiment. That work was done for a

nnmber of years, and it was supposed and reported each year

that a number of these five and six-inch fry were turned in, but

the}' were never counted, because handling shad at that age is

very destructive, and these attempts were with a view to getting

actual results. In each instance the ponds had got stocked from

the eggs of Potomac river fry, or other fishes. We learned that

the growth of the shad was about six inches. We have the one

specimen which we obtained as the result of those plants, which

we can exhibit to prove that.

President: Perhaps this shad ate up all the others.

( Laughter.

)

Mr. Titcomb : I want to ask Mr. Geer one question, whether

he knows how many fish, approximately, he has been able to

turn out of these ponds from the plants he has made, whether

any attempt has been made to get at results ?

Mr. Geer: Mr. President, I am surprised at Mr. Titcomb's

asking such a question. He just said a few minutes ago it was

impossible to count the shad. (Laughfer.) K"ow, then, I will

give vou some figures of the catch of the adult shad. In 1889, if

I remember the date correctly, we had something like three hauls

of ?had fr}' from the L^nited States government and planted

them in our retaining ponds on the Connecticut river. We did

not stop to count the fingerlings as they passed out, although we

latew they were shad, as we saw them when they passed out of

the gate into the river. They were not sunfish, they were not

other fish, they were shad. In four years from that time, the

catch on the Conuoctieut river had reached about one hundred
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and seveiit3--six odd tlioii>and, wliieli was a gain in less than ten

years from an eig-liteen thousand catch; Avliile from that year,

from 1889, down to the present time our stocking of shad has

been less and less every year, and the catch on the river has been

less every year. Xow to my mind it proves conclusively the

Ixmefit of stocking—of holding the shad fry in retaining ponds,

away from their natural enemies, until they have reached three,

five or six inches in length, then allowed to go down into the

salt water. Furthermore, years ago, l)efore I went on the com-

mission, a great many shad fry were hatched on the Connecticut

river and on the Housatonic. A great many were secured from

the United States government and planted at Housatonic, thou-

sands more than were caught. And yet, the shad in that river

are gone forever, and we cannot get them back, not even ^\•ith

the retaining pond, to be self-su])porting. T am llioroughly con-

vinced and l)elieve in the system of the retaining ponds for

shad. Our i-iver shows it. According to the number of shad

fry you ])ut into those ponds and release in the fall, the catch

in the course of three or five years iiicreases.

]\Ir. Clark: I did not suppose it wa,s possible for me to keep

my seat as long as T have when the question of fry vs. finger-

lings was discussed. And T do not suppose that any of mv
friends here thought it was possible. But I have done so, and

I have not felt at all like getting np and discussing this ques-

tion. For twenty-five years this question has come up more or

less. I think, if I am right, that T ^\•as the first one that ever

brought it up before the meeting of the American Fisheries

Society at Xew York City. At that time I was firmly convinced

and positive that there was nothing right about planting fry.

Like my brother Geer here, T am frankly willing to listen to the

fry man.—and, gentlemen, you that advocate planting fry are

right; and gentlemen, you that advocate planting fingerlings

are right. It is only a question of the fish and the place. I^ow,

this fingerling vs. fry question is discussed from time to time,

but we all are of the same opinion still. (Applause.)

Mr. Titcomh : T am not talking this time on the fry vs.

fingerling question quite. It seems to me, Mr. Geer's argument

on the shad question is not entirely fry vs. fingerlings. It is
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more a qiie^^tion of tlie ])lacc' wliere you jilant tlieiii. He plants

his shad fry in some ponds that are free from other fish. I do

not think Dr. Smith wonkl hare you understand that the experi-

ments of the hureau were entirely satisfactory, or carried to a

conclusion. There was some evidence that more than one shad

got out of the pond in years previous to those in which we made

the count. But I for one, am \qty sorry that the experiment

could not have heen continued another year, with the hope that

we could have fillcil a pond with water, witlinut supj^lyintr

it with the eggs of other fish, and then stocked it with shad,

even if we lost every fingerling shad when counting them.

I think it would have been a contribution to the fish cultural

knowledge of this country, to have destroyed every one of those

million shad, if by so doing, to find out the results from plant-

ing fry in a pond of that character were definitely ascertained.

I hope that the Connecticut commissioners will sacrifice the

shad in at least one of their rearing ponds one season, or such

proportion of them as it is necessary to sacrifice, in order to

ascertain somewhere approximately at least the number of fish

which grow up to fingerlings when planted under those favorable

conditions. We know that the planting of the shad fry in the

various rivers by the bureau of fisheries has produced tremen-

dous results. I understand that yesterday the reasons why the

shad fishery has been going down in the last few years were fully

explained.

Mr. Geer : I might tell one thing connected with our Housa-

tonic retaining pond. While we sacrifice virtually the shad and

know that a great many of them reach the fingerling stage,—to

explain that point: It 1ms a long brook wliieh runs into it.

That brook is full of pickerel, and when we came to draw it off

the year following the October Ave planted the fry there, we

ripped the pickerel open and picked out two to four or six shad

•—every one of them. We sacrificed that shad. And another is

on our Connecticut river, on which we have three ponds there in

a chain. In the upper pond there were a gi-eat many little fry

put in there in the last of August or first of Septeml)er. There

came a cloudburst which raised those ])onds to something that

we never knew before, and before the superintendent could get
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down iiiid take the sc-reons out. the walcr luul risen and rushed

over, and ))rought those litth' sliad. then abont two inches long,

and phistered them on that screen and killed them all. I didn't

count them, hut there must liave been a million of them. Tliat

was a great loss—we so considered it. That was the upper

ponds, ol' course the lower ponds esca])ed.

President: Any J'urtlicr discussion of this paper? I think

Captain Learv's jiapci- lias serveil its purpose of raising a dis-

cussion.



EXPERIMENTS IN RAISING BLACK BASS BY TAKING
THE NESTS AWAY FROM THE PARENTS AND

HATCHING THE EGGS IN TROUGHS
]!V EDWARD A. BITtGE. :srADlS()N', AVIS.

The facts tliat 1 may report are simi)lv these : A year or so

ago we lost a very nice lot of lilack bass eggs in our hatchery at

Miuocqua, owing to a sudden fall in temperature, and chill of

the water. The foreman of the hatchery said to me, "I wonder

if it would not he possible to take the eggs from the nests." I

asked him to make some experiments on the matter this year.

He did so as far as he was ahle, but had so many fry to take

care of that he was able to do only a small part of that work

which he and I had planned togetlier. and therefore the experi-

ment cannot be reported on.

The only thing that can be said is ihat it is perfectly pos-

sible to remove the eggs when first laid from nests and to hatcli

them on trout screens, furnishing healtliy fry; InU the experi-

ments have not yet gone far enougli to warrant any report on

the matter at present.

QUESTIOX BOX.

The first question is as follows: In discussion before the

t^ociety last year, Mr. Lydell states tliat he has Ijeen reducing

the number of adults to the pond ever since he has been engaged

in the propagation of fish and gets better results all the time.

Does he mean a larger number of eggs i)er fish, or is it better re-

sults from the fry allowed the liberty of the pond? The point

is this : Do increased numbers of adults in the spawning pond

decrease the production of fry, providing ahvays three hundred

square feet is allowed to the nest, as advocated in Michigan fish

report for 1903-4?

There are a numl)er of questions here.

^h: Clark: I would like to inquire who it is from—a mem-

ber of this society or not?

154



American Fishrrii's ^Dcicitj I,").")

Secretary: It is from ~\\v. M. F. Stapk'ton, oi' tlu- depart-

ineiit of comiiierce and labor.

^[r. Cdark: Is lie a member of this society?

President: He is from ^lammotli Springs. Ark'ansas. Mr.

T.ydcll. r suppose should ansAN'cr, if he is ])resent.

^\v. Lydell : My experience has been that by reducino- the

munlier of adults I ,g'ot a better percentage of eggs fnmi thusi

that do s])a\\n. and get better results from the fry that are to

grow To fingerlings. If yori get too many fry in your i)oiid von.

do not get nearly as good results as you do with less, and witli

your lireeders, if you ])ut a U^w in, you get a few good nests,

while you get nothing the otlicr way. In ten of our ponds we
])ut twcnty-tive breeders and we would get ten or t\\'elve good

1)0(1 s.

President: Twentv-fiA'e to what acreage?

^[i\ Lydell: Tlie ponds are al>o\d l."")!) x 330 feet. With
only fifteen jiair of bass in a ])ond we could get Ix'tter results

tlian wlien we had fifty.

President: How many square feet would that be to the

nest, in ease it M'as 300 square feet?

^fr. Pydell : You can figure it out. The jxinds are about

150 X 300. 1.3 pair of fish in there.

Mr. (dark: Ponds 10 x 10 to each nest.

President: The next question is: Wliere all fry are ti'ans-

ferred from retainers to rearing ponds, or distriluited, what but

the spawning area availal)le can govern tlie ca})acitv of the breed-

ing ])ond ?

1 suppose you would say that where tlie mimlx'i- of bass is

large they crowd and disturb one another?

^fr. Lydell: Yes, as I understand. I found one st'ason I

had a hirge number of fish and good results, but have never done

so sinee. I find in late years that by reducing tlie number of

breeders 1 have had no failures.

l^resident: Idie next question is: Wliieli method of reai'-
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ing is looked at most favorably bv tbe small-mouthed Ijreeders,

—to transfer the fry to rearing ponds, ar give them the freedom

of the spawning pond by removing retainers? Is it known that

any harm resnlts from netting the fry r

]\Ir. Lydell : W'r liavc liad tlie Ix'st results liy leaving them

right in witli tlie adults. Last season we prepared one pond for

a rearing pond. Tlu- water was drawn out and the pond cleaned

thoroughly, and the vegetation left to come up: tlien we intro-

duced about 20,000 frv, and did not get near as many tiiigerlings

as in a pond of the same size witli lifty old bass. The i-cason

I give for it is that everything got in and ate up the food, and

that if I had left ihe old bass in there to eat up the pollywogs

and trash, I would have liad the food foi- my young fish.

^Ir. Clark: We remove some of the fry from the spawning

pond to other ponds that have no fish in them, and leave about

half in the spawning pond. In other words there is about

douljle the quantity of fry in a ])ond where they have spawned

that the pond Avill take care of : and by so doing we find we can

rear just as many as if we did not take any out.

Mr. Titcond): Mav I inquire wliether you feed them, or do

they depend entirely upon the natural food ?

^fr. Lydell: We fed them as far as they would take tln^

food. Our ponds to-day are full of small-mouth fingerlings.

and the old fish are in with them.

^Ir. Titeomb: What do you feed them?

Mr. Lvdell : Liver, every day, every afternoon at two o'clock.

]\Ir. Fullerton: I might say we feed ours at 2:10.

President: Is that the difference in time between the tW'>

stations ? ( Laughter.

)

^h: Carter: 1 slioidd like to ask :\lr. Lydell if he had any

difficulty in teaching his black bass to eat liver?

Mr. Lydell : To a certain extent, we do, but they come to it

after a while. Our liver is cut up into strips about as large as

a pencil and two inches long, and they feed every day. There is
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not a flay, cxcoiit \\lirn it is \('rv cold, hut ulmt tlicv will come

lip and W'i'i]. I look a hiiiuIht of bass, and (juilc a luindn'r of

them had erawiish and liver in tlicm. I took them out after

thev wen^ fed. to see if they had taken the liver. But vou will

find it takes ahout two weeks to o-et them to feed on liver. W
i'rr{\ in one |ihu-e. and kee[) conlinnally at it. But thev do eoine.

^Ir. Carter: 1 should like to ask Mr. Lydell how he keeps up

his su2)ply ?

^Ir. Lydell: We introduce new hass every season—a few

—

out of our stock pond. This season 1 think we lost six adult

bass.

^Ir. Carter: Do you get 1)etter results from the l)ass you in-

troduce each s])ring?

Mr. Lydell: I gvt better results from the old ones.

]\Ir. Carter: I have had the reverse. Each s])ring we have

been ohliged to replenish the stock by taking them from I^ake

Cham])lain ajid transferring them to >St. Johnslmry. and al-

most all of the fry shipped out from St. Johnshury have come

from eggs of fish taken from Lake Champlain the same spring,

and tlie fish held over from one spring to another yield a very

small quantity of eggs.

President: Are you able to feed these fish that are held

over ?

Mr. Carter: Yes, during the first part of the season w^e are.

"We feed tlnan on shiners, small perch and other fishes of tliat

character taken from a nearby stream, but later in the season the

food su])ply falls off.

]\Ir. Titcoml) : ]\[ay I ask a question as to that ])articnlar

featni'e of the ])ai)er—as to tlie advisal)ility of feeding shiners to

the hi'ood lish while the fry are still in the ponds?

^Ir. Lydell: Something we never do is to introduce a live

minnow in our bass ponds Ijefore or during the spawning season.

I have known them to clean u]) a whole jiond of frv by having

them in there. There are so manv wet'ds that the old l)ass can-
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not catch the shiner or ehuhs or whatever they niav he, hnt they

can lav around and get the fry. For tlie hist two years -we have

not introdnced a live minnow into onr ponds during the spawn-

ing season.

]Mr. Carter: I have recommended to the Washingion office

that they construct at St. Johnshnry one large hass pond in

which all the hass are to be held during the periods when they

are not spawning; and my recommendation is that in the spring

of the year before the fish are ready to spawn they be sorted

out and transferred to a medinm class of pond, measuring 25

X To, or about that area. Then my idea, as soon as the spawn-

ing season is over, is to take the bass and put them back in the

stock pond. My idea is to make that pond as large as we have

room for at the station, and to keep it Avell stocked with coarse

fishes and during the time they are out of the pond the food Avill

be collected, and when they get back they will find food, and

there will be none of the coarse fishes in the spawning pond,

and the young will be allowed to gTow without being molested.



NOTES ON A NEW HATCHING JAR
i!V I'UAXK X. CJ.AlMv. XOKT 1 1 VJLLi:. MICH.

Of tlu' \arious ope'ii top jars heretofore iiiveiucd. Imi iiulc

attention or consideration lias been given to the formation of a

jar so shaped tliat in operation it would \h' automatic to thr ex-

tent of separating the live from the dead eggs. Believing the

construction of such a jar to he entirely feasiljle and within the

limits of probable success, experiments were undertaken, the

iinal result of which has been the siiceessful demonstration of a

new form to lie designated and kn()wii as the Clark Tlatciiim;-

Jar.

In briefly describing this im])roved form, it Avould be stated

that the l)Ottoni is identical with that of tlie Downing jar. and

also it has the same ontline for abont one-third the distance up

the sides, it is then gradnally drawn in or made smaller, until

it ends in a straight and comparatively nari'ow neck some four

inches in length. On one side of this is the glass overflow, which

is nearly twice as long as that on most forms. In the (Mark jar

one of the objects scnight has been to have it so slia]:)ed that the

currents of water W()uld cause the good eggs as they came to the

top, to be thrown inward and downward toward the center, while

the lighter and ])Oorer eggs would instead go to the surface,

where they would be easily removed, or else wonld run off of

their own accord. In other words, the idea was to perfect a jar

for the handling of whitefish eggs which would l)e as nearly auto-

matic in this resiiect as possible. The objection to tlie usual

form of Ohase or Downing jar has been the requirement of a

eonsideralile amount of lal)or for drawing off dead egg>;, and

also there is always tlu' chance that quite a number of good egg<

are unintentionally drawn o\\\ during the operation of using the

siphon. However, the necessity of thus daily attending to the

jars has never been ouestioned, for if not drawn otf there was

"Teat dauiicr of the funsr^^s settling- and mixing with the a'ood

eggs in the lower ])ortions of the jar, thereliy causing seriou,-

loss, and also inconvenience in handling. With these disa<lvan-

tages in mind, it was set aliout to devise a new jar wdiicli had :'

current with a tendency to lift out the larger infei-ior eggs, or

159
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at least make quite improbable the chance of their settling, and

at the same time retain the good eggs. With such a]i improved

CLARK HATCHING JAR



American FisJi cries t^ocicfy
-'

j(il

form of jar it was ihoualii lliat tluTC would not only Ijc a sa\-

ing- of egii's, Init of labor as well. The result of studv and in-

vestigation along these lines lias been the formation of a jar a-

herein deseribed.

The \\('\\ jars were used throughout the winter hatehing sea-

son at Detroit, and in operation they worked even better than

had been anticipated, for the poor eggs separafed very readily

from the good, and it was only every three or four days that a

siphon was put in to assist in completing the separation. Thi-

was not necessary by a]iy means, but was merely done to some-

what hasten the final ""'cleaning up'\ An evidence that the use

of a si])!ion Avas not requiri'd, and to show how nearlv automatic

this new form really is, it can be stated that one jar was nevrr

touched from the time the eggs were put in dui'ing Xo\-einbi'i-

until a few days before they hatched the follo\\ing A])i-il. As

the eggs fungussed they rose to the top, and while some [>assed

out, the most of them formed a mass which Ijecame attached to

the tul)e ]iear the upper end, and remained there until poked

out with a feather just before hatching. The remaining i^'t!.-

wvYQ of excellent quality, and it is firndy believed that this jar

which was left untouched throughout the winter, pi'oduc-ed mcu'e

fry than did those ivhicli were frequently (h-awn otf with a

siphon. Of course the plan of leaving this mass of fungussed

egg's in the jar for three months or nun'e is not to be recom-

mended in general practice, but it shows what can be doni' in

the way of obtaming a jar which is vii'tnally automatic. In

actual use on an extensive scale, it is thought that tlie best ]dan

would be to simply use a feather every Few (hivs in going oxer

the eggs and break loose any Imnches that might form. \\\\\>

permitting them to pass out. Or if not yet fastened to the tuljc

or neck of the jar, the slight a(blitional aid occasioned by touch-

ing with a feather would be sntlicient to caus*^ the bunches of

fungus to flow from the jar. Comparing this method of attend-

ing to the jars with that of daily drawing off with a siphon, it

may readily be perceived that the saving of labor in favor ot the

improved form and metliod is worth careful consideration.

The increased length of the lip or overflow is thought to be

of considerable advantage over other forms employed, as in us-

ing the Clark jar the water is thrown well over into the receiving

11
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trouoii. with im li'duMc of running" down on tlic outside, which

difficiiltv has hecn sometimes experieneed with the Downiiio- or

other jars. The only ol)jection noted so far to the Chirk jar is

that its capacity is not quite as ,s:reat as that of the other forms,

hut this can he remedied l)y ])a\ iiia- tlie size increased to liold at

least 200,000 whitehsh eggs, heing careful to retain the same

lines and proportions. A rough sketch of this jar drawn on a

scale of one to four inches follows herewith.

DISCUSSION.

While reading his paper Mr. Clark made x\\c following com-

ments :

(1) Of course the current of water does that.

(2) I would say that the fungus or hunched eggs will not

settle. That jar has run this winter, and there was not a single

time where it was found that they would settle and go down in

here (indicating)—a hunch of egg>^.

(3) Xew jars were used throughout the winter. G25 of

them.

(I) One jar (and that is the identical jar) was not touched

at all. I mean there was nothing put in the jar whatever to re-

move any egg: neither siphon, feather, or- anything else; noth-

ing put in the jar for taking the eggs out.

(5) I would say the good eggs were from here down (in-

dicating).

(6) This (indicating top of jar) will not he made any

larger. It is proposed to make this (indicating) central portion

an inch larger in diameter.

At the close of his paper, Mr. Clark said :

I would sav. in addition to what I have read here in my notes,

that there is no question at all hut what that jar set up in a

hatchery with whitefish, will simply run hy itself. And in pass-

ing I wish to say this, that we have just lately found out, at

least I think so, that on the whitefish matter—of course we have

heen hatching quite a good many years—but I think all these

manv vears we have been working our whitefish eggs too much,

even in any jar, I don't care whether it is the Chase jar, Down-

ing jar, ]\Ieehan jar, or any other jar; we have been drawing off

our eo-o-s too much. I think we have lost good eggs, not any very
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Iiw-.W per cent. l)Ut we \\;\\v lost cu-ii-;^ l)y doinu- so. Too nnicli at-

tention lias l)c('ii ])ai(l to tliciii. IIci'c is a jai\ witli the fun.u-iis

formed on tlici'c. and the foi-cniaii said that jar liad stocked as

,ui»(id o!' Ix'ttci- than any othcT jar wc have. I tliink with that

jar one man can take cai'e of hetweeii 1.")()() and •.^000 jars. W'e

had in D^'troit 1 loil jai-s. and it is ]»i'i)])ose(l this next winter

tliat oni- lahoi' dnriniz the (hiv will he cut i'i<;ht scjiiare in two.

( .\|)|ihinse. )

^Ir. Fnllei'tdii : ^lay T ask Mi', (dark a (|nestion ? ^^'()nld

that ;i))])ly to the white ju'rch ?

Mi-, (dai-k: 1 wonhl say that we did not try the white ])erch.

^Ir. Fiiilei'tiin : Wdiat i< yoni' judi^ment?

^Ir. (dai'k: I will tell you Ijetter next year.

.Mr. iAiUertnn : We do not hatch anythini:- Imt white perch

in ^rinnesota, and ! woukl like to know.

^Ir. Clark: I Avant to say this: that L am claiming this,

that that is the oidy antuniatic jar.

^h'. (ieer: A\here can you gvt those jars?

Ml-. Clark: You can ])roliah|\- ha\t' them made. There is

no })atent. and if anyliody wants to use them tliev can prohahlv

have them made; there is no patent.

^Fr. Thayer: Both jars will he made hy (
'. l)()]linL;' iS: Sons

i'ompany. And if this drawing Mr. Clark has is not sat isfactoi-y

fctr printin,a' in the report. 1 ha\"e no do\d)t one can he furnished

in the office.

^Ir. Clark: They have this same thin,^-. and it will he neces-

sary for us to have one in makino- the jar a little lariivr in d'aiii-

eter. Jt is very possihle tliat tliis jar will lie made on a mould

Heretofore the DoAvnini;' jars and the others lia\e not heen made

on a regular mould, and have not heen uniform: some working

a great deal hotter than others.

Prof. Smith: It seems to me this jar re])resents a tremen-

dous advance in the methods of whiteii.sh culture, if the jar

accomplishes what ^li'. Clark claims for it.
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;Mr. l)o\vn;]]^-: 1 would like to ask ^Ir. Clark what becoine?

of the eogs that How o^'er.

Mr. Clark : They flow into the trouuli.

Q. And then ont into the tank ?

Mr. Clark: Into the tank, if you please. In the Detroit

plant the eggs flow into the tank and into the end. (Indicat-

ing.) It is the dou1)le battery system, and they flow to the other

end, and air enters the tank at the cross section.

Q. Doesn't it ever plug any of them ?

]\Ir. Clark : Xo reason why it should.

Q. Xo water can get down into your troughs

Mr. Clark : '^riii'n your hatchery is not run right. H'^

should have another system for pumping his water out. What

did yon say was the reason of the eggs running in?

Mr. Downing: If the water should run down that would

naturally create a suction.

Mr. Clark: And draw the eggs in a mass of fungus?

~Sh-. Downing: There would be no mass of fungus in youi

trough.

Mr. Clark: In the whitefish liattery we have two systems.

You have one here—Mr. Downing, I think has one here. You

have got the Alpena system. In Detroit we have the doublo

batter}'. All of you have either seen it or have read the descip-

tion of it in the Fish Cultural Monthly. The water passes down

into a trough. That trough does not feed your lower Jars. This

trough comes down to the other end. Your water is not going

to run down ; the eggs are not coming in to sto[) your faucet, be-

cause the eggs are down in your other trough.

Q. And do not pass down through the sup])ly trough at all':'

^Ir. Clark: Xot at all, unless they get too many. Of course

they should be drawn out with a siphon. Those troughs should

be cleaned out in ever\- hatchery once in a while, according to

how much there is in.
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^Fr. Tarter: T should like to asl< ^\v. Clark about that tnhe.

Is that tlic one with the tlinv little feet at the l)ottoin?

( ^\v. Chirk exhibits tube with the three feet at the bottom.)

Mr. Cartel': I have used this at Swantou, Vermont, this

same tube with these three little feet at the bottom (speakinu' of

pike perch work). 1 always fouml that these feet cheeked the

current of water, and the e^.u's are Ncry a])t to settle in the jar

and not have verv ijood movement. Have you ever had that

troul)le?

^Er. Clark: Cause(l on account of the feet?

:\[r. Carter: Yes. '

^Ir. Clark: Xo sir, never heard of it.

^Ir. Carter: IFave you ]\[r. Downing?

^Ir. Downini;-: ]\rv tube sits in a jar and a rublier tube goes

down into it a sufficient distance, and the rubber tube is small

enough so that there is a small circulation ot aii'. And the busi-

ness of the fish culturist is to move that tube a little, ^o that if

any thing should catch on the teeth, it is liberated.

^Ir. Carter: The reason I ask is, that in our jars at Swan-

ton, we had those same tubes, with pike perch eggs. \\q had a

great deal of troulde with the t\d)e checking the ilow of water,

and the movement of the eggs in the jar. I had a new tube

made, by taking off the little legs of tht" old ones and soldering

a funnel on the opposite end. The tid)e was then self-centering;

if the to]) of the jar was perfectly true, these tvtbes Avould cen-

ter—we had no trouble at all—just dropped them in place and

the funnel would center in tlu:' to]) of the jai'. "We used the

^IcDonald jar, and we had no ti'ouble. By driving a tapering

piece of wood into the lower end of the tulie, the latter was

flared, giving the bottom tulte a slightly bell shape and Ave had

a very much better flow of water. This tube was always in the

center: Avhile I found Avith the others that the tube Avas not al-

Avays in the center, that it sometimes hung one Avay and some-

times another. The oidy ti'ouble with the funnel Avas Ave could

not get the si])hon down into the jar very easily—Avould haA'e to
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raise the funnel u]). Finally I made the funnel itself in the

shape of a cross, thus allowing a])ertures between the junction

of the cross pieces for the insertion of the siphon.

Mr. Clark: Mr. President, may I ask Mr. ('artcr—you say

a funnel in hercy (indicatino).

^fr. Carter: Xo. funiu'l at tlie top.

Mr. Clark : You mean a funnel shape ?

Mr. Carter: An ordinary funnel, just a little larger, half

an inch larger in circumference.

Mr. Clark: ^lay L ask what it was for, to hold the tube up?

Mr. Carter: Yes. The water was allowed to flow with the

little rubber tube, the funnel had half an inch of water, and the

funnel was below that, so no air could get in at all?

Mr. Fullerton : ^Ir. Clark, is that the working size of your

tube ?

Mr. Clark : Y'es sir, that is the tube itself, that was in use.

Mr. Fullerton : You put a rubber tube attachment on that ?

Mr. Clark: The faucet is here (indicating) and the rubber

tube goes inside here, Ixdow the water.

Mr. Fullerton : \\v work it the op])Osite. The ruliber tube

comes on the outside,—used the glass tubes.

^Ir. Carter : The old jar at Swanton ran very unevenly, and

for that reason the funnels did not always feed well, but wher*

they did that, the funnels centered themselves, the tube being a

little heavier sought its own center, and those jars worked

beautifully.

Mr. Titcomb : 1 want to get at the difference between Mr.

Clark and ^Ir. Johnson. In the first place, what does that tube

cost?

Mr. Clark: ]\lr. Thayer, can you tell what these tubes cost

by the thousand ?

Mr. Thaver: I think about four and one-sixth cents.
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Mr. Titcomb : The other costs about nine or ten. I wanted

to <>-et at tlie ditferenee. Have you liad any trouble with the tube

not centering |)ro])erly at tlie bottom ?

Mr. Chirk: I will ask :\Ir. Thayer.

Mr. I'liayer: Xo sir. \vc liave them feed pro])erly.

Ml-. Titcdiiili: Tlial is for citbcr |)ik(' ]icrch ov white fish?

Mr. Chirk: Yes sir. .

*

^Iv. Titcomb: You never had tliis ti-()u])le that Yfr. Carter

refers to ?

Mr. Chirk: Yes. lots of it. l>ut not caused by tliat tuljc.

.Mr. Titcoml): T would like to have you cxjdain to ^Ii'.

Carter wliat he wants.

^Ir. Carte]-: 1 can explain to ^Ir. Chirk that it is the tube.

Where these three feet are, tliere is a clicckcd How of water, in

which the egg-s do not move. There is a V-sliaped mass of eggs

beginning at the Ixittom. wliei-e tlie feet niv. and gradually ex-

tending to the to]) of the jar.

^Ir. Clark: I would like to ask ^Ir. Carter, if he knows posi-

tively it is not some sediment of some grass that hangs on. that

does that ?

My. Carter : 1 know that.

^Ir. Clark: ^'ou know that it is not. ^'ou know it is noth-

ing but those feet?

Ml-, ('ai-ter: I know it is nothing hut those feet.

Mr. Clar]\ : Thi-n 1 lunc notliing to say.

Mr. Carter: ! will ask ^Ir. FuUerton.

Mr. Fullerton : We had the same experience that ^ir. Carter

did, and threw the things away.

Mr. ("lark: Ma\- I ask Mr. Fullerton. how he keeps h's glass

tube from the bottom.

^Ir. Fullerton: Sininlv bv eiittiiiL;' llu' rubber.
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Mr. Clark: It haugs? Mr. Wires, how long ago did we use

the tube you run here, and let it hang ?

'Mv. Wire.- : In 1883 or '84.

^Ir. Carter: As I understand it. the ruljljer suspends the

tube.

:\rr. Clark: Yes.

Mr. Carter: Of course you couldn't suspend the tube with-

out a perfect curve. "What I say is, that the funnel centers

the tube; if the top of the jar is perfectly roimd it holds the

tube just exactly the right height, about a quarter of aji inch

from the bottom of tlie jar.

]\Ir. Titcomlj : Mr. President^ I am sorry that these gentle-

men cannot find out what the trouble is with their tubes.

3Ir. Clark : Xo trouble with my tuljc.

^Ir. Titcomb: There seems to mt' quite a little evidfnce to

confirm Mr. Carters theory tliat it is not entirely satisfactory.

I was trying to get at the trouble, because evidently it is a dif-

ference in the method of manipulation. Some have mentioned

the use of glass tubes, so I will say in that connection that wo

use at some of the stations the glass tubes suspended, at shad

station, where we find it desirable to use the McDonald jar .vith

closed top, to propagate shad. At other times, in order to use

the same jar ^^•it]l open toji, we have the metallic ring, with

pitcher nose to it: and the same glass tubes are used, by building

a frame over the row of shad jars, simply a frame of wooden

strips about three inches wide, suspend(^d a little ways above the

jar and held in place with wedges. In connection with the jars,

and over each jar. there is a hole the size of the glass tulje, or a

trifle larger, througli which the tube is inserted, and then the

little rubber gasket which is used witli the ]\IcDonald glass tube,

is used on this wooden frame work, and that is the method of

suspending the tubes, while operating a large numljer of open-

top jars in the series.

]Mr. Geer : Mr. President, may I ask Mr. Clark what the ad-

vantao-e of that tube is over the glass tube ?
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]\rr. CJark: I am not sayiiio- that there is any. ^Fr. Presi-

dent. I am not. That tnl)e has nothin*"- to do with my i)a[)i'i-. 1

will take it out. (Lan^u-htcr. ) This is tlie tube we use at the

station, and it was perfectly satisfactory to us. Those tliat want

to use giass tubes, why use ghtss tubes. Of course, you will all

remember, if you have ever seen Mr. Chase's patent papers, tlicy

provide for a glass tul)e, way Ijack in 1880, the first Jar they in-

vented, in the ])atent papers, provides for glass tubes. I suppose

]\lr. Fullcrtou has tliose same tubes.

^Fr. Fullertou : Never saw one.

Mr. Clark: The original glass jar was invented by Mr.

Chase, and that jar in the patent papers, 1 think provides for a

glass tube. Xow, all these others have been taken from that.

Mr. Cliase had ow his glass tubes the little feet here, l)Ut of

eoui'sc they were not as thin. The tiling- that I feel a little

funny about is how ean a very thin thing like that stop the flow

of water, to make trouble with the eggs. That is the only point.

It seems to me it must be something else that makes that, with

the i)ike perch, T should say—]\Ir. Thayer is more familiar I

should think it was the chunks of fungus and the eggs, isn't

that it ?

^fr. Tliayer: That is all we found.

]\rr. Clark : And does not effect the eggs so that they shoot

up here and there. It is the mass of fungus in there with

vour pure eggs. But if the glass tulie is what one man wants,

let him have it. One man nuiy use tin, another lead, or some-

thing else. In the Detroit hatchery, we used to use lead—isn't

that right ^Ir. Bower ?

]\rr. Bower: Yes, sir.
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BY HUGH :\[. SMITH.

Deputy U. S. Commissioner of Fisheries

Marine culture.

The cultivation of marine fislies in Europe is on a compara-

tively small scale. As it is a form of pisciculture which ])rivate

individuals are not willing to undertake, and as .2:overnment

work of this kind is the exceinion rather than the rule in

Europe, hut little attention has heen given to the increase of

strictly salt-water species. Furthermore, there is considerahle

skepticism among hiologists and fishery authorities as to the

value of fish culture as applied to the sea, and the limited work

now carried on is far from lieing regarded favorahly.

The most extensive and celehrated of the p]uro])ean marine

fish-cultural estal)lishments is that near Arendal, in soutliern

Xorway. This was started in 1884 under Captain G. M. Danne-

vig, who was thus a pioneer in ])ractical marine fish culture

:

this work liegan in the United States in 1886, and was to a

great extent influenced hy the Xorwegian methods. I saw

manuscript letters written hy Professor Baird to Captain Danne-

vig in 1884-6 asking for particulars as to the apparatus and

methods of cod culture. We have now developed other methods

and appliances, Ijut from what I was ahle to observe I am in-

clined to believe that the old Xorwegian methods are decidedly

better in some respects. The hatcher)' operations have of late

years been addressed exclusively to the cod, and have been quite

extensive, the number of fry turned out in the past fifteen

years being considerably more than 3,000 millions. The hatch-

ery was originally constructed by the Society for the Promotion

of the Xorwegian Fisheries, but is now maintained by the

general government, which makes an annual grant of 10,000

kroner ($2,500), recently reduced to 7500 kroner ($1,875).

Following are the salient features of Xorwegian cod culture

:

( 1 ) The brood fish are bought from the market fishermen

*Based on personal inquiries in 1905.
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and arc kv])i in a lar^iv artificial pond hio-]i above the l<'vcl of
tlic sea. The i)oii(| accommodates 1,500 cod averaging : or 8

pounds in weiglit : (hiring tlie season of 1905 tliere Avere ."iO;)

fish on liand, of which only one-tenth were males. The ])ond

has a sheet-iron roof, and no direct light reaches it. It is l.")

feet (lcc|). with a false hottoni of wooden slats, through which
the debris passes to the real bottom, wlience it may lie drawn off

by opening pipes.

C2) The l)rood cod are fed regularly from the outset and
remain in sound condition, although they lose weight. The
best food in lean fresh herring, but fat herring, salt herring, and
other fish may be used. The darkened pond prevents the loss of

sight which is so common in fish confined in shallow live-cars in

the open air.

(3) The characteristic and very im})ortant i)oint in the

operations is that the cod are not handled at all, but are allowed
to spawn naturally. Spawning takes place from !) p. m. to 1

a. m.. and practically all the eggs are fertilized. IMie eggs come
to the surface, and pass o\it of the pond through a broad.

shallow overflow into a flume which leads to a special house,

where the bottom of the flume is covered Avith silk-mesh screen

on which the eggs are left as the Avater jjasses through. 'Vhv

eggs are gently scooped u]) and transferred to buckets or tubs

of salt Avater the density of which is gradually reduced, so that

the eggs Avill sink Avhile the oily refuse remains at the surface

and may be ])oure(l ofl". 'J'he eggs are next measured, 450,000
being alloAved to a liter (our figures are 337,000 to a quart, or

about 34(;,000 to a liter—a discrepancy of 104. OOO. or 33 ])er

cent, Avhich the fish eulturists must explain), and are tlien

placed in tlie hatching boxes, 1 to H £. liters to a box. The
largest nund)er of eggs taken in one season Avas 1.44().0(l0.ii00

;

in 1905 the number Avas 3(i;!.nO().00(i. nn average of som<'thing

over 800,000 per fish.

(4) The hatching a])paratus is essentially the same as our

automatic tidal l)ox. most of the dift'erences in construction I ic-

ing in favor of ours. :n my judgment, although of course Can-

tain Dannevig is firmly convinced that his is the most effective.

The hatching season begins in February and contiimes till ^lay.

The maximum number of eggs that may be incubated at one
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time is --ioo.oo ),0()0, but more than 4(iO,U00,000 may he handled

:n a seas^on ; and, as a matter of fact, 412,000,000 fry were

planted one year. The averao:e cost of tlie entire operations is

less than one cent per 1,000 fry planted. The water density

varies considerably, and exerts an influence on the work. The

nuiximum density is 1.02T. but sometimes large quantities of

fresh water are discharged from the Baltic Sea, and the density

has fallen as low as 1.014. This is fatal to the success of the

hatchery, as the eggs will not float and can not be gotten ont of

the spawning pond. Tlie yonng are kept in the hatching boxes

four or five days l)efore planting; by tliat time they have become

much stronger and luirdier than when a day or two old.

(o) Ca})taiu Dauiifvig lias estal)lish('d the fact that indi-

vidual cod spawn annually. He has kept brood fish in ponds

five years, and has gotten eggs from them each season. The fish

thus kept at tlie station, being fed regularly, remain in good

condition and their ovarian development seems to be greater

than in wild fish. ('a])tain Dannevig says there is as much

difference between them and wild cod as between a Yorkshire

hog and a wild boar. Immense numbers of eggs have been

yielded by some of these domesticated cod.

Lohstcrs.

The Xorwegian lobster fishery is more important than that

of any other European country, although the abundance of

lobsters has greatly decreased in recent years. Many years ago

the hatching of lobsters was carried on at Arendal in conjunc-

tion with cod hatcljing. Captain Dannevig having been the

pioneer in the artificial propagation of lobsters. Por a long

time lobster hatching has been abandoned because of the absence

of appreciable results and the general unpopularity of marine

culture; and only experimental work, in the line of rearing,

has been carried on. The experiments have been in charge of

Dr. Appellof, of the Bergen Museum, who informed me that

he had got some rather promising results and will continue the

work on a larger scale. He does not attempt to hatch the

lobsters, but keeps the brood females in live boxes and lets them

hatch their own eggs. The larvae are collected and transferred
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to rt'ar;ii>i- boxes; tliosc arc ahout 2 foot squaro and 3 foot doo]),

with i' Jartiood to}) and with sides and Ijottoni formed of a fine.

stri)ni^-. l)lack >criiii. Sueli boxes, whieli will accomrnoilato S. ()(),)

rt) 1(1. )(ii) lai'\ae. are moored in rows between I'oeks or stakes in

])n)ieeted lavs, wliere tliere is \va\(.' movement but no ]iea\v

MM.-. It is I'eported tliat owini^' perliaps lo tlie b)\ver lem|»era-

ture of tile water tile de\'e[o|)ment of the larvae is a|i])ar;'nti v

(•onsiderab]\- shiwtr titan in Amei'ica.. ^Iv jiersonal o]):iiion is

tliat tile absence of a well niai'ki-d and sustained ciretdation

withiti the boxes decidedlv impairs the chances of success.

Sturgeon and Sliad.

The sturgeon fisheries of Russia are more important than

those of any other eonntrv : and it is only in Ritssia that stui'-

geon cultivation is carried on. ]\rr. Borodine. the Ettssian chief

specialist in iish culture, told me that several million stttrgeon

are now hatched annually on the Casjnan Sea, the species heing^

the one he recently described. There is difficulty in holding the

young for any length of fime. With other species the great

drawback encountered is the same which we have to contend

with, the inability to find ripe fish.

In connection with ]\Ir. Leary's efforts to acclimatize shad-

(and other fishes) in a salt-water lake in Texas. I may mention

the existence, in some of the Italian fresh-water lakes, of a

naturally landlocked shad I Atosa vulgaris var. tacnstris). Mr.

({. Besana, of ]\Iilan, the gentleman who has achieved such

marked success in the acclimatization of onr black bass and sun-

fish, has the cultivation of this lake shad under consideration,

and has been making some observations on the fish's habits

preliminary thereto. It reaches a length of a foot, bttt the

average size is several inches less : the anadromous form is much

larger, comparing very favorably with our shad in size. The

lake fish is very ])alatable, and is said to be superior to the sea-

going form in food value. The spawning period is the first half

of Jnne, and the eggs are deposited mostly in the evening, al-

thongli there is a secondary spawning time abont four or five

in the morning. The fish come from the deep waters of the

lake to spawn, and then make a loud splashing noise about the

shores. For three vears immense nundjers have been dving in
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^lay mid Juiu': the fiA\ are AvcU-nourished and a]j|);;i'ently

sound, and tlie cause of the niortalih- is not known, alrliouo-]i

^Ivxos])oridia liave l>een suspected.

Sdliiion.

Tlie cultivation of the Atlantic salmon in Xonvay is con-

ducted at several large government stations, and the -o-ork is very

lJ0]mhir. ]\Iore dc])endence, however, is placed on legislation

than on artificial propagation to maintain the >up])ly ; a new la^-,

whicli went into eifect in 19()o, has a ])]-ominent feature in a

close-time on net fishing from Friday to ^londay. As is well

known. Xnrwav is visiti'd l)y many anglers from England and

other Kuro])ean countries, ami tlie best salmon streams ai-e in

great demand. For ex;iniple. on the Lardal liiver the land

owners, mostly peasants, now receive $10,000 to $12,000 an-

nuallv for the angling ])i-ivileges, and ohtain also many indirect

benefits. In northern Norway there are valuable salmon waters

tliat as yet are practically untouched, owing to their remote-

ness and the absence of markets: but along the western and.

sotithern coasts de])letion has occurred and re])lenishment has

not been effected. In these circumstances, the Society for the

Promotion of the Xorwegian Fisheries—a semi-official organi-

zation—is (^nsidering the introduction of the humpback salmon

of our Pacific coast, and has lieen in correspondence with the

fishery de])artment of the State of Washington. T was ques-

tioned in regard to the game and food qualities of the hump-

back, and was informed that probaldy 500,000 eggs would be

obtained this season as the initial step in the attempted ac-

climatization of the species. The physical characters of the

Xorwegian coast are very similar to tbose of Alaska, where the

humback abounds, and the introduction of this fish should prove

successful.

Fish Traiisjjort'i huii.

In \'ienna 1 saw a number of demonstrations of the fish-

trans]jorting device, patented under the name "Hydroljion"',

about which there have been several notices in the American

press during the past few years. Any form of vessel may be

used, but the standard furnished hx the inventor is an elliptical
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tub ;i>^ feet lii<:li, -^iv, foct lon^r. and l/) to IS inches wide. The
essential feature of the a|ii)aratus is a small cylinder contain-

in,<:- o.wji'en niuler a pressure of I'iO atnios])heres. the escape of

tile oxyo-en being reguhited liv a valve. The cylinder is fastened

To tlie bottom or lower side of tlie vessel and the oxvgen comes
oiy in small l)ubbles. The cylinder is nuule in five sizes, adapted

to the size of vessel used, the length of the jonrney, and the

number of fish to 1)e trans])orted. For any cylinder, the escape

valve may be so adju.-ted that the liberation of the oxygen will

continue during the entire anticipated length of the trip. It is

claimed by the inv(>ntor that a tank of two-year-old trout, say

40 to --)<» lish. will carry without loss in moderate weather for

4S hours. 'Idle cost of the outfit, with live cylinders, is $100,

at which |)rice there must be a very handsome profit.

The fishes I saw experimented with Avere brown trout up to

a foot in length and carp up to a foot and a half in length.. The
taidcs were in the ()])en air, and the tem])erature of the air was
81° to S.-)- F. Both lots of fish seemed to l)e suffering, as thev

came to the surface repeatedly and showed labored respiration.

A thick scum continued to form all over the surface, and had to

be removed by an attendant from time to time; whether this

was due to the green, uncoated tanks or to the water I do not

know. My impression was that perhaps the oxygen reached

the fish in a too concentrated state for their needs. An Italian

fishculturist told me that he had found the apparatus useful and

efficient in transporting bass and sunfish; and that tlie cylinders

could be recharged (in Eome, for example) at an insignificant

cost. This same gentleman had recently met a Berlin engineer

who claimed to have perfected an apparatus which, l)y liberating

ozone in the water, permits the trans])ortation of fish in re-

markabl\- snudl f|uantities of Avater. Thus trout eggs mav l)e

cai'ried in a vesstd containing only as much wate:- bv bulk as

trout, while carj) may be safely transported in a vessel contain-

ing 7S per cent fish and only IS per cent water. The inventor

has ho])es of being able to carry live salmon from Amei'ica to

Furo|)e on the reii'ular ocean steamers.
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Austrian trout-hreeijing estahlislnueiits.

In conjunction witli the Fishery Congress in Vienna, visit.-,

were made to a nunilxT of private trout-breeding establishments

in lower Austria. These visits proved vei}^ interesting, enjoy-

ahlt'. aiid ])rofitable to me: and I will venture to tell you some-

thing about the hatcheries, tlieir methods, and their products.

Here, as at most other places in Austria and Germany, the

American trouts are handled, and give very satisfactory results.

The rainl)ow trout is the most general favorite, owing to its

hardiness, rapid growth, and all-round good qualities.

T was very strongly impressed with the methods of feeding

in vogiie at all of these stations, although I have not sufficient

knowledge of practical fishculture to judge whetlier the Aus-

trian practices are unknown or untised among tis.

In the first place, great stress is laid on the value of natural

food for young trout, and much attention is devoted to its pro-

duction and administration. Certain ponds, together with

ditches and moats, are kept well stocked with water plants, and

such waters are used as reservoirs for copepods, which are col-

lected with fine-meshed nets as needed. In addition to this.

piles of compost are placed at intervals around the borders of

the rearing ponds, the coiupost being the material taken from

the bottoms of ponds and left to dry on the shores for several

years. The use of compost in this w^ay is based on the theory

that there is secured an abundant development of bacteria which

serve as food for the copepods. At one station a very shallow

pond covering about an acre had been drained and when dry had

been thickly sown with peas and grass, which growth when 6

to 12 inches high was killed by flooding the pond. It was ex-

pected that in a short time decomposition of the vegetable

matter would begin and bacteria and coj^epods would appear in

large numbers; then young trout would he introduced. This

was an initial experiment, and some of the visiting fish cultur-

ists with whom I talked expressed doubt as to the rationale of

tlie procediire.

Another food in general use was found to be the salted eggs

of the cod. These come from Xorway in barrels holding several

hundred pounds, and are prepared primarily for use as bait in
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till- Frt'iuli sardine iislici'v. 'V\iv eyg's arc soaked in fresh water

before iisiii*:-. and their small sizt' makes tli<'m a\ailal)K' for the

youn.uest tront. In feedinu", eare is exei'eist'd to ])revt'nt tlie

voun^- ti-ont from uoi'^ini:-: in othei" words, the food is given in

small (|\ianiaies. and the feeding' ))e]Mods ai'e prolona'ed. The
niannei' of automat ieally administeriny- food to the youno- was

new to me. l)Ut may l;e well known to some of the meiidiers of

the sot-iety. In the ease of copejiods. ordinary teri'a-cotta

tlowei' pots are >us|iended from a rod siippoi'ted 1)V two slakes

di'i\-en in tlie liottom of a pond or sluiee. the top of the ])Ots Ke-

in,u' an inch oi' two al)o\c the sui-faee of the walei-; in addition

to the hole in the hottom of the pots, thrt'e to live holes are

made in the <'j\c near the hase. When a dip]iei-fnl of eopepods

is put into one of thesi> pots, the tiny ereatures ui'aduallv pass

out and ai'e seiziMJ hy the waitinji' trout. One jjot will thus he a

i-esei-\(>ii' which confiiiucs to discharu'c its coiitciils l^or "^0

nnnulcs to one lioui'.

Cod c,u;ti's arc ailministcrcd in a similai' way. Thev arc mixed

with watci- in laruc wooden or metal htickets or ttihs in the

hottom of which arc several eii-cular holes into which short

])ieces of ruhher tuhin^- are inserted, the size of tlic holes and

tiihing" being such as to secure a small, steadv oulllow. These

vesseLs may rest on a ])lank or i)c suspcjidcd from a stake, the

ends of the tulies a few inches above the surface of the ])ond
;

and are set near the iiillow. so that the food will l)e scattered

by the eurrcnt. Some of these feeding liuekets whieh I saw in

ojiei'ation will discharge for an hour oi' more without altei'ation.

Ml-. Franz \(in Pii'ko. the pi'esidcnt of the Austrian h'ishery

Society, has a large estate at l'ottetd)i'unn. and on it is an ex-

celh'iit trout-i-earing ])lant. An abundant

—

practically un-

limited—su])plv of fine spi'ing water t'liablcs hitn to maintain

many ]ionds and slnices. and to ])i'ovide ]iK'nty of room and

natural food for the gi'owing trout. At i)rcsent tlu' establ'sh-

ment com])rises 20 nursery and I'cai'ing ponds and '24 so-called

nurserv ditches, with a total area of ;!S.;mm.) .-uuare meters, in

addition to which there ai'c 12 kilonu'tcrs of s])ring brooks

stocked with fish. The nni'scry ditches ( Brutstreckgraben ) are

verv narrow, shallow water-ways, with considerable current and

well snp])licd with growing plants, in whicli the trout arc placed
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immediately after the absorption of the yolk-sac. The fish ai-i'

not allowed to roam freely in these ditches, but are confined in

live-cars o to ? feet long in which there are natural conditions

—^that is, plants, sandy bottom, and hiding places.

The principal species handled are Salmo fario, Sahno iri-

deus, and Salvelinus fontinalis. The average yearly egg-take

of late has been 200,000 eggs of the native trout, 100,000 eggs

of the American brook trout, and 100,030 eggs of the rainbow

trout. The loss during incubation is 10 to 15 per cent and dur-

ing the yolk-sac period 5 to 8 per cent, so that the annual out-

put is about 300,000 fish for planting in the rearing ditches.

The annual sales of market fish are now about 4,000 pounds, for

which 70 and 75 cents a pound are received from dealers, the

retail consumer paying from 80 cents to $1.00 a pound.

According to a descriptive booklet issued by Mr. von Pirko,

the aims of the establishment are ( 1 ) to produce healthy brood

fish in natural waters; (2) to produce healthy well-colored

yearling fry for market, the method of their rearing based upon

exact knowledge of their habits and necessities; and (3) to pro-

duce rapidly growing edible trout in running water and in ponds

by consideration of all the factors of natural existence and food.

At Wagram is a rather extensive plant, established in 1868,

forming part of a large estate and being su1)-let to a practical

fish culturist. When 1 entered the grounds, it was difficult to

realize that 1 was not in America, for practically every pond

contained American trouts, as shown by the conspicuous signs.

Here I saw Salvelinus fontinalis. Salmo irideus, Salmo clark-el

and Salmo gairdneri. Among the fish on hand June 10 were

20,000 yearling brook trout, 50,000 yearling rainbow trout, and

300 large breeders, 400 two-year-old black-spotted trout in fine

condition (the original stock from Jaffe at Sandport), and sev-

eral thousand excellent steelheads about two years old, together

with some hybrid steelheads and native lirook trout (Salmo

fario). The proprietor sells some fish for food in the Vienna

market, but his principal business is in yearlings for stocking

purposes; for such fish the prevailing price is $28 per thousand.

The conclusions I reached after inspecting these and various

other establishments were that some of the practices are worthy
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of adoption l>y iis, Init that the methods as a whole are not

adajjted to the wholesak' operations of our hatcheries.

Discrssiox.

Duriii,!:- tile ivading of his paper Dr. Smith made tlic follow-

inp- comments

:

1. There was practically an unlimited supply of fine s])rin<i-

water.

2. Eeferriiio- to figures. Dr. Sniiili said: '.Fhese are very

small figures, compared to American figures.

lieferring to the size of the pond. President Birge said :

'J'hat is al)()ut 38 hectares.

Dr. Smith said: 38,000 square meters.

President : That is a pretty large area.

Dr. Smith : He has an immense estate there.

President : Tliat is a hundred acres to a pond.

Mr. Smith : 1 may say that this man is wealthy, does not

have to engage in tliis business; it is a i)astime with him. N'ever-

theless, he sends fish to the market.

3. This method of trans])orting yearling fish in relativelv

small portions of water is perhaps worthy of considei-ation 1)\-

this society. The Japanese are most adept in fish matters and

are able to carry gold fish and other d(dicate forms of fisli. ])rae-

tically without any water.

1 have seen shallow tubs of gold fish carried on the shoulders

of a Japanese for a distance of more tban a mile in l>roiling sun.

with no covers over the tubs and tbe fish at no time submerged.

The fishes were moist, squirming all the time and got plentv of

oxygen. Wliereas, if those fish had l:)een fewer in numbei-. and.

the water more abundanl. and tbe water had become superheated

l)y the long distance iii the bj'oiling sun, the chances are, the

fishes would have died. T may say that same methods have been

employed by one of the leading Japanese gold fish cultui-ists in

transporting gold fish to this country. He recently arrived in

]S[ew York, and Dr. Bean told me that was the method he em-



180 Thiriij-sl.rili Auniml Mcfting

\Ao\vd. Does Dr. Bean remember liow iiiaiiv fishes he started

with aud liow many he lost ?

Dr. Bean : He had a three weeks sea journey, and nearly a

full week of rail journey, and lost only 30 ]ier cent. He hroiiiilit

SCO alive to Xew York.

Dr. Smith: These were achdt tisli ?

Dr. Bean: A large percentage of tliem were ailult fisli

—

about one-third of them were adult.

Eeferring to the cod fisheries. Dr. Smith said: And those

of our members who are at all interested in cod cultui-e. as

practiced on the Xew England Coast, will ])erliaps find some-

thing suggestive here.

4. Just one moment mon', that 1 may say something aliout

the Xorwegian method in regard to our work at Woods' Hole.

At Woods' Hole we had a pond, and Mr. Titcomb gave instruc-

tions to have this put in shape so that it could l)e used as a

spawning pen. The conditions were entii'ely unsuitable and un-

favoral)le, but the results are such that we hope to provide more

adequate facilities before long.

5. That is all I have to say, and I thank you for your at-

tention. (Great Applause.)

President : Is there any further discussion of Dr. Smith's

paper ?

^Ir. Clark : In the fore part of Dr. Smith's pajier, he speaks,

I think, something about putting polyps or something of that

kind in the bottom of the pond at Christiana. We tried a little

experiment this year of si)reading manure on the bottom of the

pond. Of course, I am not prepared to say very much al:)0ut

this, as the experiment has not heen continued. But the pond

certainly had more life this spring than it had last, that is sure,

more food life for the hass, and our bass in that pond were in

excellent shape, and very large—our young bass, and I believe

that if something of that kind should be done, spreading man-

ures or something of that kind, on the bottom of the pond, more

food could be procured for our spawn fishes.
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]\I]-. Greeu : 1 may state tliat we tried the same experiment

at White Phuns. not only with manure, Imt muek. While, of

course thest' experiments have not been extensively carried on.

so far we believe nuick is better than manure; we can see quite a

growth of moss and chara and plants of that kind.

Mr. Clark: 1 do not think that tlie manure which we spread

increased the vegetation. J think it was a little lighter this year

than last, the moss was a little thinner in the pond than last

year. 1 think there is something a))0ut manure that produces

more life.

]*resi(lent : Any furth<M' diseussi(,)n of Dr. Smith's Dapei'?

My recollection is tliat the Germans followed that method of

putting manure in the bottom of ponds for a good while, in

raising da])]inias, copepodas and things of that sort.

Mr. I^ydcll : He speaks in that ])ai)er, in regard to sjU'eading

it around on liis ])ond the following year, and tluit it is throwing

away a very valualiK' product. We take tons of that stutf out of

our ponds and throw it away. According to that pa})ei- it is a

very vali;al)le thing.

]\lr. Clark : It is absolutely necessary to rake and clear it u])

in order to get our l)ass fingerlings out. Ijut this year we threw

it over—the balance in one pond—we have not started on the

otlu'r ])ond—and after it sort of settled down and got in such

condition that we could, we spread it out and lilled the ])ond u]).

instead of tlirowing it away.

Professor A. D. ^lead. Providence, R. I.: I am interested

in one other ])oint. the Japanese method of aeration of water.

1 liave l)e;'n trying to kee]) alive marine animals of various Icinds.

]\ly idea is to have the watei- shallow, rathei- two inches iliau two

feet. The relative amount of sui'face to tlie volume of water,

seems to be tlie inrpoi'tant thing. I lunc l)eeu able to kee]) young

loltstci's for s('\-eral luonths without cbaugt' of water in a slialbj^'

disli with large sui'face.

Professor Smith : This suggests a change in tlie shape of

our fish transportating cans. It <eems to me that for some pur-

poses, our cans are too deep and the fishes at the bottom suffer.
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President : I tliink that is true. But when you are trans-

porting things, you have got to consider motion etc., the amount

of water motion that shallow w^ater would get. It is certainly

true that you have to keep the water aerated in tliese cans to

keep the fish alive for any time.

Dr. Bean: I happened to see the large collection of gold

fish which were brought by a Japanese from Japan to Xew
York early in this month, after a sea journey, as I remarked, of

nearly three w^eeks, and a land jonrney of abont another week,

in a very shallow and rather wide Japanese tub. I was sur-

prised when I went down into the laboratory in Xew York and

saw these things and realized what he had accomplished. He
iiad In-ought eighty percent of his fish from Japan to Xew York,

apparently in good health, and they continued in good health,

that is to say, he lost almost none of them after he arrived in

Xew York, although the weather was very warm. Xow, he cer-

tainly did not have more than three or four inches of water in

his tubs. The backs of the fish were out of the water, and as far

as I could learn, he did not aerate the water ; he had no means

of aerating the water on the journey, and told me that he had

great ditficnlty in getting a change of water on the way. It

would seem, then, as if there was something in favor of the wide

open shallow tub for fish transportation. I do not think it is

practical with us, with our great amount of transportation, al-

though he did the same thing, brought them in liaggage cars

from Seattle to Xew York in these tubs.

President: Tliere is no question but if we wish to keep fry

fish, we put them in a sink and keep them moist. If 3'OU keep

a little water on them, so that they are kept wet, but not under

water, tliey will live almost indefinitely.

^iv. Carter: Dr. Smith has spoken of the mctliod of liand-

ling the cod ; of having cod spawn naturally and of drawing the

eggs from the surface of the water gradually, I persume that the

fisli spawn from day to day. \\"\\h the pike perch, the great

trouble seems to me to be that you have to take all the eggs from

the fish at the time of stripping, and in reality a small percent-

ao-e onlv are readv to l)e taken. In the waters inhaljited l^v them
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these fish deposit a few one day and a \v\\ the nvxi. I liave seen

pike pereh spawn in the bottom of onr crates. It oeenrred to me
if the crates conld be arranged so that the fisli eonhl spawn

natnrally—simply elevate the pen in which the fish are hebl in

some way. inTro(hu-e tlie water at one end. at the top, and draw

it olf gra(hially from tlie l)ottom, h't the flsli si)awn natni^ally,

and collect the eggs from tlie troughs, tliat we nuglit get a largvi

percentage of good eggs than now..

President: Yon wonld run (into tlie practical dithcultv of

separating the eggs from below, of course, whicli they avoid in

the case of the trout e^^.

^[r. Carter: You mean in (h'awing it from tlie liottoni of tlie

tank. The water would have to be introduced in \;its tln-ough

strainers, of course, clear water. There might be something of

that sort. The idea occurred to me; I want to think it over.



SOME PRACTICAL DIFFICULTIES IN THE WAY OF
FISH CULTURE

BY TARLETOX IF. JJKAX. STATE FISH CULTUUJST OF XEW YOKK.

I do not intend to read a paper, but rather to place before

you an outline of some of the difficulties which have been met in

the fish culture work of New York during the last year and a

half, or since about tlie loth of January. 190().

I have not been able to do anything- more tlian make a synop-

sis of the practical troubles and the menace, which we have, to

some extent, overcome; and in some other cases the reverse has

been true, we have been overcome by the difficulties. In the

first place I noticed here that an excess of air in the water supply

has given considerable trouble at two stations. One at Mus-

kellunge station, at Bemis Point, the other at the Catskill hatch-

ery, on the Hudson Eiver. At Bemis Point, Mr. Brown had

difficulty in keeping the eggs in jars. He hatches them there

in jars now—and also in keeping the fry in the rearing boxes.

He did not entirely overcome it at the Catskill station. Xow, I

must tell you why he did not. In the first place, the water

supply at Bemis Point is artesian, the water comes into the

hat-cheries through a four-inch i)ipe or six-inch pipe and there

was no ]n-actical means of meandering it l)efore introducing it

in the distrilniting box in the hatchery. He had to meet the

difficulty as best he could. I advised liini to meander the water,

if he could, l)ut after having done so, I learned that Mr. Charles

H. Wallace had adopted another plan; in fact he had two ways

of overcoming this excess of air in the water supply. The water

supply there was from the city. He put a fine screen in the

supply pipe, just a little distance from the receiving box in the

hatchery : l:)Ut the effect of the screen was to remove the l)ul)bles

of air, break them up to such an extent that it no longer was

able to carry out the eggs from the jars; and I told Mr. Brown

aljout that method, and I know ])erfe(tly well tliat he can't in-

troduce it successfully at Bemis Point in hatching tlie muskel-

lunge eggs. Mr. Wallace hit upon another plan, whicli. of

course, is a modification of the meandering system, that is to

1S4
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say, ]\v allowed tlic Avator to come into one ])oii(l, aiifl pass to an-

other one before it eanie into the hatcherv pipes,—and aceoni-

plished exaetlv the same ])ur])0se.

^Ye liave had a ureat deal of troid)le on the score of dry

weather at sonic of the trout stations, and 1 need not go into the

details ahoul tiiat with yo\i.

Excess heat has also caitsed considerable difficnlty, partic-

ularly in trout streams which are very rocky. The intensely

hot air has eaiise(] the rocks to warm u]), and to retain the heat,

and thereby communieatt' il to tlic su rroundina' water to such an

extent that a great many trout have been killed, simply by the

excessive heat.

Another practical trouble which affected the shad work

during the past season must have been observed by all who have

been engaged in that work, and that was the very low temper-

ature of the water early in the season and continuing until say,

up to the 1st of June.

At one of our stations, we have another ])ractical diHiculty

in the shape of a grist mill, which stirs u]) and uses most of the

water supply of a good trout brook, during about one-half of

each day, so that we can get at most only al)Out a ten inch pipe

tiow of Avater during the dry season of the summer, when the

mill is in o])eration. We do not know at present any good way

to get rid of that diltlculty, except that we have another string-

to our bow; fortunately there is on the other side of that station

and alongside of our own jjroperty a very much larger creek, a

creek about .")
> feet wide and over forty miles long, which has a

succession of rapids in which we could easily, by means of a

dam, get a new su]»iily. We could get one from that stream

which would flood two hundred acres of ponds, it we had that

amount.

President: Couldn't you get the state of Xew York to l)uy

the mill?

]\Ir. Bean : The owner of that mill is a man who has con-

siderable property, and would not sell at any ])ricey It cotdd be

condemned. In fact, that leads me to anothei' heading—the

scarcity of good hatchery sites. It is perfectly astonishing, even

to the practical fish culturists, to note the very great number of
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places in any state—we will say almost any state—which look

good at the outset for trout culture—especially for trout culture

—but which tiirn out to be deficient, because there isn't water

enough; and in some cases too much of the water is used for

industrial purposes. That is true in Xew York, and in order

to complicate matters still more all over the country, this natural

scarcity of good hatchery sites is supplemented l)y a natural de-

sire on the part of certain individiials to force the location of a

hatchery into some site known to be unsuitable for fish culture

pur])Oses luit quite suital)K' for liooniing real estate. This is a

])racTical ditficulty which we cannot pass over lightly.

In tlie transportation of fish in Xew York, there has been

a great deal of trouble through defective car service. The state

has only one car—and I presume this will apply to other states

besides Xew York—the state has one car, which is not a modern

car l)y any means, that is to say, it will simply carry fish in cans,

and has an ice box—has no means of circulating the water, or of

regulating the temperature. And such car. while it has its uses,

of course,— is not to Ije despised by any means—is a little bit too

inadequate, it seems to me, for any great state to us(> at the

present time.

Then there has betm considerable difficulty of late in secur-

ing railroad transportation. This is not a general difficulty, but

we fear it is going to become general, through the opposition

to railroad management at present. We fear at least it will be-

come more serious than it has been so far.

The losses of eggs in transportation sometimes have been

rather large and almost unaccountable, as well as the losses of

fish : and in some cases we have found we woidd be al)le to trace

the losses of eggs to defects either in the system of packing or

in the kind of material used in the egg cases. Very often we

know that moss has Ijeen used which is not thoroughly washed

and prepared for the journey, and this moss, as you all know, in

,;ome instances, carries bacteria which introduce disease into a

-tream. We have had such cases within the last year and a half,

md we have to watch the matter very closely on that account.

In other words, we have to be very careful from whom we buy

goods and crates, and insist upon it that tliey sliall be prop:'rly
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|iafkc(l, not only in repirtl to llic niclliods ol' packin,!;'. luit tlu'

material nsod for tlie transportaiion of the cgii's.

Improper food lias cansiMl a n'ood deal of loss. Impure food

has been even a more active cause of loss of fish—and 1)\- ini|nire

food, ] mean liver, for iiistance. -wliicdi has been practiealh

s]ioiled or soui-ed in some way. You may say th;U these thin,i;s

can all he axoided. which is very true, and I hope they will he.

:n the course of time. Aeeidents will happen in the very hest of

families, and wliere food may he ohtaiiied one dav. whei'e service

has l)een reliahle n|) to a cei'tain ])oint, and yon iind somethinii'

has heen sent which is not np to the standai'il. hut which you

must use foi- want of something- lietter—you will see that the

coni])lication is not an easy one.

Pollutions of the watei'> of \arions kinds, from the acids pro-

ceedin^i' from wood ah-oliol factoi'ies and the sawdust from saw

mills, have continued to give lis more or less troul)lc.

Another \(ry i)ractical difficulty arose near Tivoli. during

the i)n'sent shad season. \\'v were counting ujion a late take of

shad eggs near Tivoli, in a little channel, l)nt when the men got

in there they found that someone had dumped cindei's to such an

extent that the shad had deserted the (haniud. and tluyv could

not pull the uets through it.

AVe had another case neai- one of the stations. The owner of

some stock, horses and sheep, allowed dead animals to he placed

in one of the streams, which we were ex])ecting to use, and we

had a great deal of troid)le with that man. and we tlnally had

to apply even to the state health hoard. l)efore we could com])el

him to take his dead horses and sheep out of that stream.

There have been great difficulties iii collecting eggs. Last

fall, bad weather interfered \'ery greatly indeed with egg collec-

tion, especially on some of the great lakes. Wo lost several cases

of Avhitefish eggs at one time through nol)0(ly's fault. l)ut just

liecause the weather was >o stormy that it was impossiljle to save

them. We have even had violence offered, in some cases, to the

men who were engaged in taking eggs. On Long Island, a man
was assaulted while in the act of collecting smelt eggs near ('en-

ter I'ort. This does not often happen, though it has ha])i)ened

to us in ( 'anandaigua, and I have been told by one of the mem-
bers tliat when his fatlu'r first began the work of shad halchiny-
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he was obligt-d to lie on the bank near the liox until the shad

hatched, with a pistol in his hand, to protect it.

Another difficulty in our egg collection has been either an

excess or scarcity of male fish at the proper time, and still an-

other has been the unexi^ected movement of certain fish as, for

instance, the smelt. The habits of the smelt have become pretty

well known, on Long Island especially, where we take something-

like a hundred millions early in the s])ring:; and yet, the men
best acquainted with the habits of the smelt have been at a loss

sometimes to know where to find the fish. Usuallv thev I'un

up into the little creeks, not far from salt water, and deposit

their eggs in the sand and gravel : hut occasionallv thev will

forsake a stream which has been a favorite spawning ground for

them, for some unknown reason, and then they must Ije sought

for: and it is not very easy work to hunt for smelt at night, be-

cause they spawn only at night, and leave the streams just at the

break of day.

We have had also a great deal of trouble because of the lack

of information a1)out the results of work. Every fish culturist

wants to know whether his work is successful or not, and in our

state we try through the officers of the rod and gun cluljs and the

fish and game leagues, to discover whether or not we succeed iu

establishing a species in given bodies of water.

Just to illustrate how hard it is to obtain satisfactory infor-

mation, I will tell you an experience, without mentioning any

names. A lake in western Xew York was stocked with pike

perch, at the request of a certain rod and gun club. The presi-

dent of that club, a man of considerable intelligence, and sup-

posed to be well acquainted with conin^on fish at least, informed

the boys that they were taking large numbers of young pike

perch in one body of water which he had stocked and in which

he was especially interested. He was asked to send a specimen,

which he said he would do: he was told how to preserve it, and

preserved it. It came to the desk of the fish culturist, and when

the package was opened it was found to be a sunfish. So that

we do not know now whether we have succeeded in est-ablishing

the pike ])ercli in that lake or not.

Another illustration of the same difficulty occurred in the

central portion of Xew York. It Avas said that young pike pereli
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"-''v ninnin,, „,, a cvrtain cvk in tlie sprino- in enormous
shoals, an.

I
that tlicy wciv Immm- attacked with a ]).>euliar oy^^

disease, and l.-sin- iheir eves. Of eourse tliat called eut the H<h
(•idtur;sl. an.

I
1., his utter astonislmient. lie found that the iii-

'"'"""""i- ^^''''-l' l''"l ••""ic frnni nn.. ..f the hest fishermen in
llic slat.', an.

I
..n.- .,r tli.- best fisli eulturists in the state, too, was

.ntirely erron<.ous. Tjie iisli wre not pike perch at all,' but
trout i...rch. th.. little pereopsis ijutlalus. which you know so
W..I1. an.

I

..v.Tv hit of information which ha.l come to the office
about th.. hio- pike ].erch eating the little pike perch, and the big
fish com mo- in. and the eye disease, related to this trout ])ercht
We did discover afterwards that the yellow perch and Hr. pike
perch ha.l been attacked by this same disease, and we don't know
now. what this .lisease is which carried away, I am safe in saving.
tens of thousan.ls of fish measuring from three to four inches.
^\e know absolutely nothing about it, except what Dr. Afarsh
of the Fisheries' Bureau could tell us. which was verv little. He
has n..t been able t<. isolate the bacillus and could onlv do so
thi-ough fiel.l work. He has not been able to do the fiehl work,
and the .lisease is now in progress; it is verv fatal. I have that
as one of my captions here. The little fish run up the creeks at
(V)nstantia from Lake Oneida, beginning in the month of ]ilay
an.l continuing through the summer. In two or three davs after
their appearance in the small creeks, it will be noticed that one
of the eyes, or perhaps both of the eyes, is inflamed and intensely
iv.l. A few days later it will be seen that the eye has been re-
m.)ve<l .ntirely from the skull. Now this is not popeye. I know
]")l)eye as well as I kriow a piece of bread when I see it; it is not
])oi)eye. As :\rr. :\farsh says, it is an entirely new disease, of
bacterial origin. Sometimes lioth eyes are destroyed in this way
111 a v.M-y tVw days: and this will hai)i)..n to bass, vellow i)ercli

and any other small fish that may he in the creeks at that tiin.'.

It is a wvy fatal .lisease.

President: How long does it last?

Dr. Kean: Lasts all sunun.'i-. It is well worth attention.

Gentlemen. I do not intend to read any more of this paper,
because you will see it in much l)etter form later on, Imt I would
like to mention the otlu-r points. This lack of information about
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the results of stocking is supplomented by the further lack of

information about the natural food of the regions to be stoekeQ.

and that, of course, is an old story. Also, about the kind of fish

that inhabit the waters, we want to stock.

We have had a great deal of difficulty from illegal fishing,

tliat is to say, illegal netting, which de])rives us, we are sure, of

a great many male fish in Canandaigua, Placid, and some other

inland lakes. Generally the whitefish netters get in their work

l)efore we get on the field, and they take the males, because the

males run first, and in that way, we have been unable to get

sufficient milt. Hundreds and hundreds of ripe females have

been lost for want of milt.

Of course there have Ijeen fish parasites, especially the com-

mon parasite, which you all know as the gill louse parasite,

which has affected the brooktrout in the Adirondacks and Ijy un-

fortunate chance has been introduced into other waters, by the

liringing of adult fish from the Adirondacks into other waters.

You may say, of course, that the messenger should know better

than to transport fish aftlieted with gill infection, l)ut we are

dealing with a fact and not a theory. As you know, the para-

site becomes firmly attached to the gills of brook trout, and

whenever it has become attached in sufficient numbers it in-

variably kills the fish when they are two or three years old. It

does not attack young fish at all. Xow the only remedy that has

been suggested for this parasite is one that has to deal with the

young form of the parasite, that is the swimming larvae. The

remedy is a different swimming fish, say for instance like the

fresh water killifish, or the top swimmer, any little fish that will

swim at the surface, such as the sheep's head killifish or any

fish of that kind which will live in the cold trout waters will

answer the purpose of feeding on the swimming larvae so that

there will not be enough to kill any fisli. and thereby the disease

is kept in check.

Fish diseases. We have had a nuniljer of very fatal diseases

to overcome, and we have been able, fortunately, to handle some

of them. One is the well kno-mi ulcer disease or furunculosis of

the brown trout, which prevailed to such an extent at one of our

stations as to carrv off all the brood stock. That has been en-
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tiivly overcome at that station l)y a total eliano-c of tlic water
su])])ly. In no other way eouhl we do it, ))eeause we did ]i(,i rou-
inil tile entire stivjim. Von know wliat it is, of eonrse. Boils
lii'iak out all o\cr llic surfaee of the liody. The disease is of Ime-
terial ori.ii'in, aixl oi'iuinates in streams whieh liave heconir pol-

lulrd. espcciallv hv ilic wasliinas from niannre heaps. I)anivard

manure, and e\en fi'oiii othei- sources, water closets ctr.. di'MJn-

iiig- into the stream, hrino-ino- on these c(»nditions on which the
l)acteria thi'ive. l^ut we have now cut out tliat stream entii-elv,

and hy the intro(hu-t ion of sjirinp- watei'. avc are al)le to raise

hrown trout just as well at the station as we ever were. For-
tunately the I'aiidiow tront is immnne to tliis disease, and 'n

order to deal with it on Lon,i:- Island, we are introdncino- rain-

bow tront to replace the brown tront as far as jiossibie.

I have still several other points, hut the time is passimi- and
I w:ll not enter into them at present. ] thank yon o-ontjcinen

for yonr attention. (Applause.)

Disrussiox.

:\lr. A. Kelly Evans: Mi.uht I ask Dr. Bean if he knows of

tlie snccess attendin,u- the efforts of. I tliink. the Rogers" proce.-s,

in looking after the harmful waste in the pulp mills?

Dr. Bean : Mr. Chairman. I have not been able to give that

matter any attention at all, for two reasons. In the first place^

that Avhole sul).]ect of ]iollution is in the hands of the chief fish

and game protector. ^Ir. Bnrnham, who has gone into it verv

thoroughly indeed, and has compiled an immense amount of in-

formation on that sultject. and has instituted a number of suits

against mills and factories which are polluting the water. I do
not know Avhat the Rogers' system is at all. I know what some
of the foreigii countries do in the way of utilization of sewage
and rendering waste harmless, but 1 do not know anvthing
about that system.

Mr. Evans: The reason 1 asked is that we in Ontario and
Quebec are face to face with a \ery serious prol)lein, the export

or non-export of luilj). The provinces of Ontario and Queljec

possess a great majority of the pulp forests of the continent now.

and undoubtedly in a very short time a great number of pulp
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c-oneeni.< and ])a])('r mills will go \i|) in ()ntai'i(». Well, you can

easily understand how dil^eult it will l)c to attemjit to iiTterfere

with such a large and important industry as this, and, therefore,

I hope that efforts I understand are lieing made in the I'nited

States will meet with success. I was very anxious to know how

it stood at the present time. I understood from the Bureau of

Fish and Game that this new process had been tried in experi-

mental form to handle a portion of the waste, and had been suc-

cessful.

Dr. Bean: 1 do not know, but I advise you to write to Mr.

Burnham on that subject. He has spent a lot of time on it. I

have been so Imsy with the protection of fish that it has been im-

l^ossiltle for me to give any attention to that subject.



THE NECESSITY OF THE PROTECTION OF THE
ADULT LOBSTER, IN ORDER TO MAINTAIN

THE LOBSTER FISHERIES

BY G. W. FIELD,

Chairman Massachusetts State Fish Commission, Boston, Mass.

Mr. President and (ienilemeii of the American Fi-dteries Soci-

ety:-

The main feature to which I ^A•ish to call your attention is.

the necessity of the protection of the adnlts:, if we are to carry

on the experiments and the Avork undertaken hy Dr. Stead, and

by the United States Bnreau of Fislieries. It is too obvious to

necessitate the calling- of further attention to the fact, that if we

want to raise young animals, we must have the eggs. Xow tJie

observations which we have made,—and I think they are con-

firmed elsewhere, both in the L^nited States and in the British

provinces.—demonstrate the fact that the decline of the lobster

in point of nundx'rs and in point of size is an actual fact: and

I do not think I need to dwell upon that side of it. So that.

when we come to consider the matter, we are actually face to

face, not alone with a condition, l)ut Avith a condition and a

theory. That condition, as I have said, is the actual decline of

the lobster fishery. That decline is most obvious in the neighljor-

hood of the great markets of Xcav York and of Boston, and pos-

sibly some points in Maine. In most sections of Elaine, and in

parts of Xova Scotia, that decline is marked by the fact that

development of poAver-l>oats and of a])])aratus has gone on to

such an extent that the market is ap])arently Avell sitpplied Avith

lobster. But, on the other hand, gTcater efforts and Avider ter-

ritories must be covered in order to meet the market demand.

I haA'e here some figures taken from the Massachusetts re-

port, and I may say that those are based upon the sAvorn state-

ments of the lobster fishermen, backed up somcAvliat by observa-

tions of persons interested in the industry. In 1890 (I select

those figTires because our figures before that tinn' Avere more or

less incomplete) in Massachusetts there AA^ere at Avork, 37!» fisher-

men, and in 1906, there Avere at work 335 fishermen. In 1890.

13 193
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tliere were 19,55-1: traps: and in 100(5. 21.918 traps, an increase
of more than 2,000 traps Ijy about fifty less fishermen. The
catch of lobsters in 1890 was 1.612.000: in 190(3, it had fallen
to 487,000. Correspond in,uly in IS'.ld. tlie ninnber of ei^u- lob-

sters taken was 70,9(i!»: in 1 !)()(;. tbat ninnber had dropped to

!);>T8 lobsters. In 1890 there was one e<iu- lol)ster to every 22 ca])-

tured: in 1906,. there was one e.ir.ii' lol)ster to everv 52 captur(>d.

Xow, it seems to me that that cannot mean anytbin.u- else

than a tremendous decline in the actual reproduction of the lob-

ster. In other words, by destroying tlie largest lobsters, we have
reduced the productive capacity of the rest to that extent, viz:

in the ratio of 52 to 22.

Xow, in a similar way.—and I do not care to put too much
stress upon this aspect of it, although I cannot put too much on
the actual decline which I have indicated, as to the ratio between

the egg-bearing lobsters and the non-egg-bearing lobsters—the

catdi per pot in 1890 was 82, whereas in 1906, it had shrunk to

28 on the average. Xow, of course, it might l)e said tbat move
pots would naturally mean a decrease in tbe number, so thai

there might possibly be some misconception in regard to tliat

;

but it is an actual condition that in order to maintain tbe catch,

you have got to put out more pots.

Xow, our fishing area in Massachusetts is somewhat limited.

We have not a great range of seacoast, nor the peculiarly favor-

able conditions that maintain in Xova Scotia. On the other

hand, the fishing is peculiar in the fact that on the Massachu-

setts coast, we get a definite migration. They come into the har-

bors in July in very large numbers to shed. On the 13th day of

July, there was a very marked immigration in the Boston har-

bor, particularly of lobsters, apparently >coming in there for tlie

purpose of shedding ; they lie up there in the soft mud.

Xow, the most important question, it seems to me. is. wliat

is the cause of this decline? I have a little diagram here, un-

fortunately scarcely large enough to be seen all over the room

—

based upon our observations during the past two years, upon

approximately 6,000 egg-bearing lobsters to a pot, and care-

fully measured—59,933 is the exact numlier. On this end of

the line, we have the number of lobsters which were found with

eggs. The smallest one we found was seven and three-quarters
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inches, iiiiil l)('l()w nine iiiclics, (ir hi'twccn ci.^ilil and nine, tlicre

wvw Itnt two Inhstcrs. Bctwt'i'n nine and ten indies, lliei-e \vei-e

111 eg^--l)earin<i- lohslei-s: hetween ten and eleven inches, lUlT;.

between eleven and t\\el\-e inelies. 1^1!): heiwcen twelve and

thiHeen inelies. lllO-i ; between tliirlen and I'oni'teen inelies. S!)(i :

l)etween I'oni'teen and til'teen inches. -.^OS; between tifteen and

j^ixteen inches. ^I't : belwcen s^ixteen and se\-enteen inches. 39.

Xow. to indicate the repi'ochict i\'e capacitv ol' th<'se indi-

\iihials, oi- i-athei- ihi' nunibei' dI' indi\'iduals I'epivsented in tJiis,

we lind tliat the .i^reat hei^ylit—the i;reatest number of lobsters

which we lind. are tliose between (deven and lliirteen inches, or

between twehc and tliirteen inches is the maxiniuni re|ii'oduetive

<-ai)aeil\. We lind more lobstei's bearinii' I'.u'.ii's between tweh'e

and tbii'teen inches than at anv other ])oint. After that tlie

decline, undei' ])resent conditions, is rather rapid. Tliere is,

liowever. ])ossil)ly some reason to l)elieve that Ijefore we eau,i;'ht

snch a ti'cniendous nnndxM' of the lai'uc lobsters, this curve was

somewhat dillei'eiil from this, and there was probablv. a moi'c

steady deidine, as indicateil by I'esults on certain other aiiinials.

The re]n'oduet i\ (' ca|iaciiy should not di'op down so rapidly.

There is no (hiubt tlial the lobster lives to a li'reen old a.u'e.

We do not know exactly how old that is. hut the steam trawler,

or auto-t I'awler is catehhi^- a vei'y considerable number of lob-

sters duriuL;- the past two yeai's, which ai-e so lar.u'e that they can-

not get into the ])resent pots. The pots ucrn'rally have a funnel

of five or six inches, and these lobsters have a diameter of se\-en

to eiii'ht or e\'en moi'c inclu's. and those lobsters could not L;'et

into the pot : and it is oidv within the past one oi- two yeai's tliat

we ha\e found them in lii'eat numbei'si they were occasionally

eaniibt on tra\vlers. but they are ri'cently bein^u' cauii'ht in lai'.u'e

nund)ers.

i'resident : TTow much do they lam in pounds?

^Fr. Field: Thev run t went v-llu'ee pounds. T'ndei- onr

present laws the\- catch the lobsters eithei' aboxc ei;^ht incdies in

Xova Scotia, or above nine inches in New ^'ork and Rhode

Island, and thron,uh other pai'ts of .\o\a Scotia and at pi'esent

ahcnit nine inches in Massachusetts, and above W\\ inches in all

the other states. Xow. look tor a moment and see what tlu;



196 Thirfy-slxth An mud Meeting

result would l)c oil the immber of eggs laid if all tlie lol)ster;>

above ten and a lialf inehes were to Ije eaught. and ^^ee tlie

further elfect if all the lobsters above nine inches were to l)e

wiped ont. Yon would wipe ont at one stroke the entire re-

prodnetive capacity of the race. Now, the only saving thing-

in the present lol)ster law, is the fact that we do not catch

all the lobsters, and a certain nnmlier of these are left to re-

produce. But without question it would l)e far better for the

lobster if all these lobsters above this age were to be preserved

for breeding purposes. Perhaps I ought to say in addition, that,

as offsets to this destructiveness, are the first efforts to maintain

and buy from fishermen, the egg-bearing lobsters. Tliat takes

care, of course, of an additional number. By \ising our best

efforts, we have succeeded in buying, dui-ing the last two years,

about 6,000 lobsters. On those, approximately 1000 or 1500

have been sent to Woods' Hole: a similar number have been sent

to Gloucester: the l)alance has lieen taken mit to sea five or ten

miles, and liberated. AVe have punched holes in the tails of

those 6001 lobsters, by means of an ordinary harness punch.

and in that time we have bought 7T. if 1 r('iiiL'nil)er correctly,

(less than 80) of those lobsters the second time, and we have

bought less than five, three times, ^lind you, those lobsters

are taken out as green egg lobsters, or c-hic'Hy green egg lobsters,

in the month of July, ten miles off' shore, and there liberated:

and onlv that relatively small number have come back and have

been caught within a year, or within practically ten months.

Xow another most important factor in maintaining the lol)-

sters has been the fact that the United States' bttreau of fisheries,

have been far-sighted enough and have carried out with admir-

able success, the utilization of those eggs, which otherwise would

have been destroyed by the fishermen. They have bought those

eggs from the fishermen, and have hatched out many millions of

eggs and delivered them in the water.—eggs which otherwise

would have been destroyed by the fishennen. The eggs are cer-

tainly destroyed at the present time by fishermen in certain sec-

tions, sections so remote that they are not at the present time

reached by collectors. I have in mind particularly the extreme

end of Cape Cod: where a large numlier of fishermen go and

take a whiskbroom or brush, and brush the eggs from the lob-
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sters. ^^'e arc ahsohitoly certain that that is done, but at the

present time, we can do nothing to stop it. We ]io|)e to do so

in tlie immediate future.

The otlier etl'ovts nnide, Inive been on the line of adopting a

close season. Xow. wliilt^ a close st'ason may be efEectiye in the

case of certain rapid-lireeding animals, nuinv ))ii'ds, and possibly

some fishes, it is very questionable whether it meets the results

expected in the case of lobsters, which are remarkably slow

l)reeders, reaching sexual maturity only after four to seven years,

and after that, breeding but once in two years and carrying the

eggs after they are ready, at least ten months attached to the ex-

teriial legs, and requiring practically another eight oi- ten

months to prepare ovarian eggs, before they are ready; so that

practically the female lobster lays but one litter of eggs i'\ery

two vears, although there may lie individuals wliich lay more

freqnentlv. A close season further is subject to the criticism

that it restriets the demand during a certain definite season,

but does not increase the sujjply. It makes alisolutidy no diitVr-

ence to the future ot the lobster whether those eggs are destroyed

at the time they are laid, within a month after they are laid, or

a month before they are hatched. So, in order to have a close

season, you have got to have a close season extending over at

least t^n months. And ordinarily the close season is placed upon

the lol)ster during the time when they are of use as food or dur-

ing the time when they ilo not jiot in sucli large numbers, be-

cause of the fact that they are migrating to the shore in order

to shed. So that the ordinary tdose season from the first of June

or the first of July to the first of Se})temljer seems to me little

adapted to meet conditions.

Xow, we have brought foi'ward the suggestion, leased ujion a

biologieal prineiple, that in all onr domesticated animals, we

save the l)reeders, or at least a sufficient numl)er of the lu'et'ders

to meet the market demand for the yonng, and use the young

for food. So the suggestion is made that we use only tlie lob-

sters, for example between nine and eleven inehes, during the

period when they are of least value for rei)roductive ])urposes,

and at the same time of very consideralde nuirket value, and

then save those above eleven inches at the very crest of their re-

productive capacity, for reproductive purposes. Up to the pres-
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ent time it luis Iji-cn wrv difficult to sec-ure .such a imiform law
throiighoiit all the states, for the reason, first, that the fishermen

are notoriously selfish in the matter, and openly say, "As soon

as the lobster is gone, we will simply turn to something else;

we want all there is in the lohster business at the present time,

and never mind tlie future." The lobster dealers have organized

on the basis of using the large lobsters, and all their mechanism
is adapted for ])resent methods, and they look askance on anv
change. The ])resent is all right for them, and they are not

worrying about the future. With the development of transpor-

tation facilities, they are getting all the lobsters they care to

sell, and they are able now, to practically handle the market as

they think best.

Eelative to the enforcement of such a law, it has on its face

the very difficult proposition of a size limit on one side and a

size limit on the other, so that opponents say, if it is difficult

now to enforce the law above or below ten and one-half inches,

it will be twice as hard to enforce it with a double size measure.

To ol)viate that we have made some experiments, in which we
found that a trap with a ring nine and one-quarter inches in-

side diameter, will shut out practically all the eleven inch lob-

sters, and will absolutely or practically prevent the catching of

the largest lobsters, those that are most valual)le for reproduc-

tive purposes : and the plan is to have those pots examined and

marked and sealed, and it will be illegal to have pots in the pos-

session of fishermen, or others different from those specified.

Every pot which is made, must conform to the legal specifica-

tions, and if they do not, they can be desJ;roycd on the spot by the

inspector. That makes it much more easy to inspect the pots,

that is, to inspect the loI)sters; they will handle the lobster auto-

matically.

Xow, it seems to me that siieh a law, ]>artieularly if it is a

uniform law throughout the states and provinces, would l^e of

great value to the lobster, owing to the fact that it would permit

the very best individuals to breed. At present a large portion of

our eggs are taken from innnature individuals. We practically

put a premium upon the taking and destruction of the very best

breeders, and anvone who is engaged in breeding stock, will
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know l,„u- sui.-i.lnl lliat is. It is al.solutcly iicvossni'v to progress
to breed fi^oiii tlic wry licst animals.

Flirt hci' it would o-ive evcrv fislicnnan an equal chanc!' wiili

cvcrv other fislieniiaii. I'here will he no question as to what
lohsters shall he thrown overboard, or whether one man is honest
and throws his lobsters ovei-l)oard, to be canght by his neighbor,
who is not in the habit of throwing lobsters overljoard.

But. most iinportant of all, it seems to me, it applies the
biological pi-iueiple of the protection of the adults to the lobster,

to an animal, which, up to the present time, has never been sub-
jected to that princijile of action.

A|)art fn.m its novelty, from the fact that it i)racticallv is a

reversal of the i)resent law. certain other objeetions have been
made to it. First, it has been said, that if von catch all the

short lobsters, all the small lobsters, how will there lie an\- large
lolisters? Of course that is sim])ly an argnment in a circle.

Correspondingly, if you catch all the large lobsters, there will

be no small lobsters coming uj). So that argument has its value
only in the question as to how many of the short lohsters would
bo taken under these conditions.

Over against that should be placed the fac-t, that whereas,
under the ])resent law, we allow the catching of ]ol)sters through-
out their entire life, under this suggested law. you are re-

stricting the catching of loljsters to ])ract'cally one, or at least

two molts in tlu" lobster's life, and you know the lobster increase.-

U])wards of fifteen ])ereent at each molt. That means that a ten

inch lol)ster in a month would i)ass over into tlie exem]it class,

become ])ractically an ele\-en or eleven and a half inch lobster.

So that the time during which those lobsters would be subject to

catch is \rv\- much diminished by a law such as is ])roi)osed.

Ill addition to that, llieiv are various opinions, particularb;

riinong ihe tishermen, as to the size, some calling for an eiyiil

inch lowci' limit, and others for a twelve inch iippei- limit, and
so on. Tlia; is a (lue.-tion of pi-u-tit-al exiiedieiicw wliich could
lie settled later, but for the sake of aru'unr'nt. w<' have settled

upon this matter of nine to eleven as the best size to be recftin-

mended

.

That, in general, is an outline of what we have had in mind.
I am very glad indeed to talk the matter over further, or answer
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any questions I might. I have covered the subject, I realizp,

ver}' unsatisfactorily. We have discussed it at greater length in

a pamphlet, \Aliich I would be glad to furnish to anyone who

cares for it.

I thank you. (Great applause.)

Discrssiox.

Professor Mead : I would like to ask Dr. Field one question

about the curve. The curve, as I understand, is made u]) of the

numl3er of the egg lobsters.

Mr. Field: Yes.

Professor Mead: Does it show what the proportion of egg

lobsters, to all lobsters is, at any particular period of life ?

Mr. Field: Xo, it is made in this way: For example, we

found 1749 lobsters of a size between 11 and 12 inches.

Professor ^klead: Plow many lobsters are there in all in

that period?

^Ir. Field : These are all egg lobsters, every one.

Professor !Mead: How many lobsters are there of that same

length that are not egg lobsters? Does the curve in your dia-

gram show the proportion of Qgg lobsters to all the lobsters ?

Islv. Field : Xo, not at all. The only figures we have on that

are those which I quoted, in which we found that at the present

time, there was one egg lobster to every 52 in the Massachusetts

catch : l)ut we know nothing about the relative size of the other

individuals. We do know that there is* one egg lobster to every

.52, above IOI/2 inches, that is as near as we can get to it from the

figures in our possession.

Professor Mead : I had supposed that curve indicated why

you picked out that particular period—because of the greater

fecundity of lobsters.

:\Ir. Field : Xo.

Professor ^lead : \(\\\ wouldn't it be a good plan if you are

going to take a curve and pick out the 101/2 to 11 inch period,

to take out those big lobsters, which do not lay any eggs.
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'\\y. Fiflfl : Yes, tliey do lay more o^ygv. Tliis is tlic nuinl)"r,

l)ut tills does not represent the value of the cii'.u's. I'licsc lavuei-

lobsters, of 15 and 3 6 inehes will lay in tlic nci^hhoiiiood of

60,000 , to SO.OOd c'o-o-s. whereas these down here ( indicatino-)

would lay only about .).',»()() to 10. ()(»:). tlicsc pi'act ically on thi^

?ide of tlie line not o\ rr •M.OOO, whereas these on this side lay

from -il 1.(1(11) to S( ).(•()( I ,ii' !)(), l()(j eii'gs.

Professor Mead: t)n the other hand, those lobsters, if they

are allowed to live, as indieated, on the first side of the ]ine of

vour diaiiram. will ]»roduee for several seasons, while those on

the other side are rapidly (k'elining.

^Ir. Field: It is a question wlietlier they are ra])idly de-

clining.

Professor ^lead : Altliough they are worth two or three

times as much for food.

Mr. Field : We found in our ol^servations that there are

about six times as many lol)sters between 9 and 11 inches as

there are those above that.—at least that.—we (b)]rt know but

more in certain places. Let a man go out in a boat, and measure

every lol:)ster that came into the pot in order to get an idea of tlie

number of lobsters of that ])articular ca])acitv.

President: ^'our idea would l)e to e,\ein]it those Itetween 11

and Id inches.

Professor ]\Iead : 1 luux' not made that as a <lelinile propo-

sition, but I do not see wliy according to tlie curve he has got

there, you sliould not exem])t the larger ones.

^Ir. Field : Tlie thing you have in mind is represented bv

one curve, and tliis represents another thing. This curve does

not show the capacity.

. Professor ]\[ead : That would not represent the truth, be-

cause your absolute capacity depends l:)Ot]i ujxui tlie numl)er aiul

the number of eggs per individual.

Mr. Field: That is true.

Professor ^lead : But it does seem to me, if you kill off the
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comparatively young- lol)sters, you are throwing- great stress npon
very valuable breeders. If you take out the 9 to 11 inch lobsters,

you are taking out those which can Ijreed now, and those which

woiild l3reed again and again if you left them alone, and of

course, you are throwing additional stress u])on that limited

period. In- exem])tiiig tlic other lol)sters. among which are tlie

very large lobsters wliicli are rapiilly declined in tlieir breeding-

cai)acity.

Mr. Field: it is a question wliether they are ra])idly de-

clining. There was no question according to various ol)serva-

tions that they increase up to IT inches, and after that, we do

not know anything" about them. At 16 inches you have 19,000

eggs.

Professor ^lead : You had only 19.00(1. that was less.

Mr. Field : "We do not know how ra])idly the decline is. The
chances are the decline is about tlie same as the increasing curve.

President: Any further discussion of the paper?

Mr. Field : I ought to say, that perhaps Dr. Mead overlooks

the fact or assumes that a tremendous number would be destroy-

ed, and tliat is doubtless true; at the same time there would be a

large number which Avould get by, for the reason there is a rela-

tively short period in their lives where they are exposed to cap-

ture, whereas, at the present time, they are exposed to capture

tliroughout their entire life.

Professor Mead : I am interested in this sul)ject, and have

talked witli Dr. Field a great many times, and we have always

failed to agree as to the effect of protecting- the young or old.

just as some people present have failed to agree on tlie general

principle of "Fry vs. Fingerlings." Just now he brought up

tlie ol)jeetio]i to his theory, whicli presents itself to everyone,

that l)y allowing the old lol)Sters to lie exempt, great stress is

l)rought u])on the young. He said, in explanation of his curve,

that it would be a terril)le thing if all of the old egg-bearing"

lobsters wt're wiped out. Of course, it is equally true that if all

the young ones were wiped out, it would be unfortunate. It

seems to me there is one thing that ought not to be overlooked,
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that is. tlii'<»\viiii;- tlic sti'css on the vouni;' loLstcrs witli wliiclt

tin.' Iish(.']-iiu'ii iinist fill tlu' market ili'iiiaiid. 'I'liis will take a

ii'ood many more lobsters than if tliev are allowed to ea])ture the

old ones. I know ])erl'eetly well this ai\i;'nment is a plausible

one; bnt it seems to me the ease hei'e is a little ditfei'ent from

that of domestieated animals, like ehiekeiis. where within a year

or two, the weight ot the yonnu' is (luiTe as great as that of the

old. F»nt" take the !» inch lolistei-. and you have got to saerifiee

a good many to make \\\) for one old lobstei', and moreover, the

old lol)sters. when they have reached a certain si/e. are good for

nothing. The jjroposition as modified l)y I >r. I'^ield. of allowing

simpl}' tlu' lobstei's between !) and 11 in<-lu's to be caught is

quite a ditferent ])ro})osit ion from allowing thost' below !* inches

to be caught. 1 admit that 1 ha\'e wondered, howevei'. liow tliis

would work mit })ractically among the lishernu'n, in whom

human nature is strong,—our (ireek and l'*ortuguese and otlier

fishermen along the Atlantic Coast. They are very unwilling

now to allow the Q2,g lobsters to get by, or to allow the young

lobstei-s to get \)\. It seems to mv there would be much ditficulty

in persuading them that they ought to allow the old lobsters to

go by. It takes a good deal of nerve to throw over a good three

or four ])Ound lobster on genei'al ]>i-inci])les. That, of course^

is a practical point. I have often wondered too whether the

general ]irinciple would he admitted, of taking the young and

leaving the old. by the ])ractical fish cnltui'ist : whether if lie had

a lake full of ti'out. he would be willing to pick out each year

all of the young ti'out and lea\t' tlie old ones.

I think it is very important, and of course a good many have

also put out the same o])inion. that we should have along tli(-

.Ulantic Coast from ^laiiu' to Xew York unifoi'in laws. |)i'.

Field himself has taken stei)s towards bringing about such a

result.

I think that is inijiortant. for it has been sliown that the

diflference in the law for exani])le. lietween Massachusetts and

Ehode Island. A^as very detrimental to Massachusetts. When
the peo])le right on the line lietween Fhode Island and ^lassa-

chusetts can takt' !» to lOi^ inch lobsters and bring them over

into X<'W])oi't and sell them, it is very natural tliat they should

do it. You cannot catch them. Ijccause they jiut the shorts in
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the well, and kick the bottom out. if thev see the police coming.

Xewport has been loaded np with loljsters from Massachusetts.

We thought some time ago of increasing the limit in Ehode

Island to a little larger than it is in Connecticut. But it seemed

to me the same trouble would occur there, and Ehode Island

fishermen would take their lobsters over into ConnecticTit.

With res])ect to the biological aspect of the question at issue

I have taken the view that what we need is protection for

the very small lobsters and not merely or perhaps not mainly

an increase in the number of eggs. Of course every one knows

that if the lolister on the average produces 10,000 eggs, 9,999

of them do not reach maturity on the average, otherwise the

sea would he filled with lolisters in a very short tinie. There is

an o^e^production among animals as a rule, and it is counter-

acted by corresponding destruction of the immature. Tlicre are

therefore two opjjosite ways by which a species in nature main-

tain their abundance ; one liy producing enormous numlxn-s of

voung witliout much ])r()vision for protection, as is the case with

the shad, lobster and scallop, the other by producing small num-

bers of young and ])roviding special protection for them, as iu

case of the dogfisii. skate, toad-fish and the aljundant species

Crepidula among moUusks.

In dealing with a species like the lobster where tlie nund)er

of young and the infant mortality are great, it looks to me as

though we can do more good by following the first named method,

that of protecting the young, than by endeavoring to produce

gTcater quantities of young to be a sacrifice. Xow, there is no

question at all, I think, that the usual destruction of lobster fry,

immediately after the eggs are hatched^ is perfectly enormous,

and then is lessened step hy step as the lobster grows older.

There is no doubt that fingerling lobsters too, are destroyed in

considerable numbers, by cat and dogfish. But as they increase

in size the destruction is proportionately less. Of course, that

might be applied in difi:erent ways. l)ut to my mind it shows that

the loljsters that have gone through a period up to when they

can liegin to breed are very valuable lol)sters, and they ought

not then to be killed off hefore they have a chance to breed. I

know that the original proposition of Dr. Field's appeals strong-

ly to a great many people at first glance; it is a very plausihlc
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tlu'orv. and .•^(.) iiiucli \\kv tlic old aradcmic queslion of tlic hen

and. rill' ('u-y-

—

wliicli coincs from \vlu(.-h. that it is x'crv piizzliiiu'.

OiU' tldi)ks om- way diic day and another way aiiollici-. Tlu' ])i'a(-

tic;il sid'/ must ha\i' a wry sH'ony- intliioncc in dccidin,u' what ihc

hyi^-islatinv >liall do aliout it. 1 think it can hardiv he treated en-

tii-( ly as an academic pi-ohlcm. partly hecausc, altlioiii^h Dr. !''icld

has vei-y many intci'estin,^- statistics— \vc lunc not sullicicnt in-

formation in re.u'ard to the ])ro])(n'tion of the Iai-,t.;'e eu-o- lohsters

to all of the ei^'i;- lohsters. and many othci' (luestions of that kind.

Dr. Field: I wouhl say, i\Ir. President, tliat one Jin})oi'tanr

question which we liave in our department is the enforcement

of the hnv, and there is no huv more difficult to enforce than the

present lohster hiw, whether it be 9 inches or IQi/o inches,

so that tlie snggestion made that the hnv be transferred to the

pot in.stead of the lobster, is going to be a great step in advance

in dealing with the Greek and Portuguese fishermen, of whom
Dr. Mead speaks and with whom I am very familiar. !t is per-

fectly feasible to examine the pots, and to ])uli \\\) the pots and

measure them, and see that they have been inspected, where it is

absolutely impossible to chase a man, and get [\\c short lohsters

in his 2)ossession.

Xow. in regard to the practical aspect of this, and the etfect

upon the market of a change in the law, we havt' been in the

market and measured some of the local lobsters and Xova Scotia

lobsters exactly as they are found in the Boston market today,

and we have compared those with the number that we have to use

in order to get exactly the same weight of lobsters if they allowed

the taking only of those between nine and ten inches, and we

find tliey have to handle 155 to every 100 at the present time.

That would practically be an increase of 55 lobsters in every

100 instead of the killing of a large number of lobsters as Dr.

Mead has suggested might be possible.

We ought to say, of course, that we are pleased with the work

of Dr. Mead and of the Ehode Island commission and of the

Ignited States bureau of fislu'ries. and \ery sorrv indeed to see

them j)laced in the position of the man who did not take his

medicine, so that he was never able to tell what it was that cured

him. Tn short, while we believe that the short lol)sters ouaht to
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1)6 protected until they reach the market size of approxiiiiatelv U

inches, we believe that the market ought to be allowed to have

certain lobsters, which would be placed upon the market with the

least harm, and that, it seems to us, is between 9 and 11 inches,

Ijefore they have reached the highest ]ieriod of maturity, and

when they have reached a size where they are of considerable

commercial imiiorta nee.

President: Speaking from the stand])oint of a state whose

lobsters are all of the crawfish variety, I do not believe that this

proposition can be solved except by trying it; that the argu-

ments both ways are pretty good and that Massachusetts better

trv and sec whether rlie lolisters will increase on it.



THE INFLUENCE OF POLITICS UPON THE WORK
OF THE FISH CULTURIST, AND HOW FISH AND

GAME PROTECTIVE ASSOCIATIONS
MAY ASSIST THE LATTER

And

THE INTERNATIONAL PROBLEM OF THE PROPER
REGULATION OF THE FISHERIES OF

THE GREAT LAKES
BY A. KELLY EVAXS. OF TOKOXTO. CAXADA.

^Ii'. A. Kv'lly l^vjiiis: ^Ii-. President, and ,i;eiitleuieii. it i.-;

willi a iireat deal of Tre[)idation indeed that 1 venture to make n

few remarks, considering that the gentlemen may be considered

savants on the question of fish culture, but as I shall not be long,

T trust you will Ijear with me. 1 want to give you an idea ot

what might l)e deemed the necessity of taking an interest in or-

ganizations ^\'hich may help you largely in the work you are

carrying out. T refer to fish and game protective associations

and oiganizations of that kind; and in order to make my argu-

ment clearer, I wish to explain certain things that have occurred

in our 2)rovinee of Ontario.

I feel you must all take an interest in the province ot On-

tario, ])articularly l)ecause it controls practically one half of the

fisheries of the Great Lakes. Besides this, it has enormous re-

soui'ces in otlier lakes which do not touch your liorders, besides

very large rivers. There have been tv\'o commissions appointed

of late years in Canada, one by the provincial government at

Toronto, a liberal administration, and one by a conservative ad-

ministration at Ottawa. This document is a very rare one. It

contains sucli an exjjose of the horrible (k'struction that lias Ixm'u

going on. tliat it has been more or less sujipi'essed : liut I am

fortunate enough to possess a cojjy, and I will simply read one

littb' liit of sworn testimony to show you the condition existing

in Lake ()ntario comparatively a small nnndjer of years ago; you

are quite aware of the condition existing now.

This commission was appointed by the late Sir Tlibbard Tup-

per, in ISO.]. The commissioners proceeded all through the
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coimtrv, and the evidence was taken in large quantities, nnder

oath, in a most exhaustive way. The evidence of this man which

I am going to quote, I chose partly hecause he was an American

citizen, afterwards becoming naturalized in our countrv. This

evidence was under oath.

^Ir. Robert Hutchins, was duly sworn. Lives in Midland.

Has l)een a fisherman since 1850. Is a British subject since

then, tliough born in the United States. Has fished hei-e and in

(ieorgian Bay for fourteen years. Balance of the time in Lake

Ontario.

'M have fished in Lake Ontario about thirty years for white-

fish and trout, the great majority was whitefish, and caught at

Wellington Beach ; they were caught very numerously with

seines; as many as from five thousand to ten thousand in one

haul during a night; this was in the summer time, in June and

July, and these were salted or sold on the ground, to dealers. I

have caught as many in a season as would allow the owners of

the seine for their share about $2,000.00, the other $2,000.00

would go to the fishermen ; even more than this number were

caiight sometimes. Fishing was carried on in the fall of the

year also. \\^iitefish were thick also everywhere in Lake On-

tario at that time. I have known as many as 90,000 to be taken

in one haul in one night: I was present and saw them counted.

I have often known of from 5,000 to 10,000 being taken, and

have taken -10,000 myself in a seine several times. This was in

July, at Wellington Beach. Those that were saved of the 90,000

haul were salted ; many of these were lost because they could not

be taken care of. There was another liaul as large as this taken

at West Lake Beach; the net was a one hundred and seventy-five

rod seine and it was then called, 'the sou-wester'. When I left

Lake Ontario some fourteen years ago, there were no whitefish

to be had by the fishermen where these great hauls had beeji

made before, in fact the whitefish fishery had ceased to exist,

there was no more of it. I left Lake Ontario to fish here, and a

number of other fishermen also left there for the same cause."

You know of the horrible destruction that took place about

the time that he is speaking of, here in the Detroit Eiver, where

on the Canadian side we had pens constructed and where im-

mense destruction was caused to the fish.
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Xow it is iiiincccssarv To tell you tlint in tin's report, llic ](-

(•oinunMiilat ions of llic coniniissioiici- Wi'i'c wvv sw. M'liinu-. This

iH portof llic Oiitai'io y-oxci-nniciil was olilaiiicil soiiictliiiii;- in tlic

same way. cxcopt. thai 'ii iTrci-cncc to ihc fislici'ics. ihfv sent ont

wrilliMi <|ncslions which wci'c answered h\- 41K persons of all

ilc^ci-iplions. and hesides thai they took swoiai tcstinion\- at

many poinis thi'on^ihont llie pi'o\incc. 'idle oidv points that I

will draw lo noiii- attention are some of the reeonnneiidations

of 1 Ik'sc commissioners.

^oll^ eommissioiicrs ai'c of tlie o])inion tlial ])onnd nets

sheiild he entirely aholished in the waters of the pro\incc. The
extent to which ncttin.ii' is carried on is also inconcei\ahle, and

the spawning;- .urounds are sli'i))ped veai' after \'ear until in iiianv

places where lisli ahoiinde(| formerly ji lar^u'c luimlici's. there is

no \ield now at all. If a force of game wardens was appointe(l,

lliis inattei' could he \ i,i;-oi'ously look'ed into and the slauii'hter

and destruction could he very considei-ahl v lessened. 'Idle \'alno

of the Hsli yield is enormous, and too much pains can not he

taken to pi-eser\-e \\hat should he alwavs a cheap food suppiv

for the masses.""

And so on, thlou^|l theii- report, it is a damning- arraign-

ment of the existing condition of things.

Now. gentlemen, it is inconcei\al)le to helieve that anv states-

man wishes to do harm to his coiiiitr\-. and when I tell \nu that

those two documents, prepai'ed at great exp;'iiditure of time and

inone\' of the ])eople, uudei'takeii h\- scientists and men who are

<|uite (|ualified in taking e\ ideiicc and making the examination

and recommendations, are practicalh' a dead letter, the (pierv

''wli\'
?"" must come in.

Ivach one of the const itiKiicies on lake Ontario and lake i^'i'"

lias a small fringe or 1mii-(|( r upon the lake, and the memhers o*'

parliament, at each election, the candidates for reelection seek-

ing the sutVragcs of the people, hax'e from time to time gone and

aiade ])roniises to the net Hshei'iuen : lirst. a dimiiiuti(Ui in the

i^7A' of the meshes of the nets; secondly, an extension into the

oreeiling sea>oiis ol' the time in wdiich nets could he iilaced ; and

ihirdly, an increase of net licenses heyond the possihility of the

water to taki' care id'. !>ut those same geiitleiuen iicNcr went

into the ten-itory of thcii- several conslitueiicies and told the

14
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people there that they were making promises which must in the

end take from tlieir mouths a vahiable food supply. In nth, r

words, to oljtain tlie votes of a handful of the conununity. thi-

large and im])ortant industry has practically been destroyed.

Xow here is where' the assistance of such organizations as I

advise you to take an interest' in, comes in. ^lost of you gentU'-

men. T take it. hold positions, either at the bureau of fisheries at

Washington, or in other states, which largely debar you from

taking any active part in politics. You will place, just as thes(

gentlemen have done, in the reports of wastes, reconnnendations

before your legislatures; but unless y(m have some force outsidi^

of yourself to back up those resolutions, I fear that most of them

will meet the fate that those two have met.

Xow the association which I have been instrumental in form-

ing, the Ontario Fish and Game Protective Association, is one

which T would like to call to your attention, and I have witli me

a number of copies of the constitution and In'-laws which I shall

be glad to distribute.

This organization was started in 1 !>().'). with headcpiarters at

Toronto and branches throughout the i)r<>viiice. It has been

necessary to find peo])le who would take an active interest and

make sacrifices. It so happens that ^Ir. Oliver Adams and my-

self have been al)le to do that, and Ijy making public addresses,

we have succeeded in forining thirty-five branches in the last

two years. The result was that we were able at the last session,

to have a l)ill passed which undou])tediy changes the whole con-

dition of things. I am perfectly convinced that without that

association having been formed, without it having worked in an

energetic ]nanner, we never could have had the present game act

passed.

I should like, in concluding that ])ortion of my remarks, to

point out a method by which blue books are often used, either

intentionally or unintentionally, to mislead people. There has

undouljtedly l)een an immense falling off in the fisheries of tht-

Great Lakes, that is, a falling off in the weight or pounds in the

catch of our waters, while the money value remains almost the

same, in the value of the fish ; and if you examine that report of

the department of fisheries in the department of Ontario for

1906 in a casual way, your attention is not called to the falling
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off in pounds, but to the fact that the values have not decreased.

For instance, we find that in 1906 tlie total catch for this year is

2;3.(MM).;mi(I odd pounds, and we are .u'iven a value of $1,73."),0()J
;'

if we tui-n to the year 181)0, we find that the value of the fisheries

for that year is over $2,000,000 ; the wtd^ulit, however, is 2!),000,-

)() ))(>unds as a.uainsf 2.').000,000 pounds. Fn other wortls. tlicre

is a total decrease of in the neighborhood of 6,000,000 [xmnds,

and if you avt-rage the present selling price at eight cents (for,

mark you, the difference in weight is niainh- in the more valu-

able forms of iisli, such as the whitciisli and trout) you wouh!

note an annual decrease of in the noighhorliood of $-lS0.0OO.

That, of course, can ho varied l)y the average price of the fisli

:

1 am putting it at eight cents; running it down to six cents, it

would 1)0 $o«)0.000. If you ca])italize either of tliosc sums at

live ])('rc('nt. you will fiml that the capital assets of the I*ro\'ince

of Ontario have decreased anywhere from $6,000,000 to $8,(J0O,-

000. Now, here again, is where the association which I repre-

sent is ahlc to do good woi'k. We are al)l(' to bring these fact*

to the attention of the pi'0])le ; to dissect the blue hooks, and to

expose what 1 take it are either intentioiuilly or unintentioiially,

misleading statements on the part of the authorities.

Again we are able, as we have (bwe on several oeeasions, hy

the formation of these branches, to ])r()(hice definite voting

strength, without delving actually iiito politics, where we have

a large bi'anch such as Hastings County braneli. We were able,

for the first time in fifty years, to make the fisbernu ,i of ihe

Bay C*anadian, (me of the most important fishing grounds foi-

l^ake Ontario whitefish on the lakes, realize for the lii'st time

that tbei'e \\;is a force outside of themselves in their waters which

must anil should l)e barkened to by the government. The llsli

culturist and the scientist had for years ])ointed out tliat the

F>av Avas a natui'al sjiawning ground. ^^^' made recommenda-

tions which had not heen ado})ted : hut when tlu' autboritit'^

realized, and when the members themselves understood, that

here was a force that they must count u])on, men of importanct'

in tlK' community, representative citizens, men who must bo

listened to, when tluw felt that there was that coliesive strength,

which would be developed at the next election, and we were aide

to make the fishermen realize that the fish swimming in thi;
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waters lu'loiiiiiMl to the iiicelianic-s of tlic c-ity of 'I'oi-iuito as iiiue-h

as to the men livinti' on the water front, we eouhl aeeoniplish

something.

And it is on tliose gronnds that 1 ask you. as far as it is in

yon power, to eneonrage bodies of men who may not liave the

same scientific attainment and knowledge a.s yourselves. l)nt who

may he able to help yon in the work yon are carrying on.

Xow I should like to make a few remarks in relation to the

international aspect of this case. 1 liax,- hciird since I have been

here a great many remarks a1)0ut tlie necessity of handing the

government of the fisheries of the several states over to tlni

federal authorities, and I quite realize tliat tliis is a necessity

if yott are to have uniform regulations looking to seasons, sizes

of meshes and general matters. But with us on our side we have

a pecidiar anomaly. There is a divided authoi'ity. Tlie fisher-

ies of the Great T.akes on our side are regulated by the Dominion

Government, while we in Ontario alone have the ijower of issu-

ing net licenses. In other words, we may stop tlu' fishing. Ijut we

cannot change the regulations. There are political reasons in

the Dominion of Canada, which it would take me too long to

explain, wliich 1 think take it out of tlie realm of ])racticai

politics to expect the province of Ontario to give up any little

remnant of authority it has over the fisheries of the Great

Lakes: and the consequence is that anything done at the present

time in reference to some better imderstanding between the

states and Canada must come first before the people represent-

ing the province of Ontario, not those representing the Dominion

]iower; and in consequence I would suggest to this society that

if they could first of all get their states together, to hand over to

the federal government the powers in reference to the regula-

tion of the fisheries of the Great Lakes, we in Ontario might

have a better chance of getting the people to the point that they

would l)e willing to hand over to the Dominion Government their

rights as to licenses and place the whole thing in the hands of

the two powers. But to start with, I think that there would be

much gTeater possibility of success if an informal conference

should be arranged between representatives of the sovereign

states bordering on the Great Lakes, representatives of the

province of Ontario, and representatives of the Dominion Gov-
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onniiciit. If an iiifomial conforcnfc of that kind sliduld l)e

(.alli'il. it wduld at ajiy I'atc cdcai' the aii'. and it ini.ulit lie \u)<-

siblc after tliat to liavc a conroTcncc connnission of a iuoit"

formal nature.

To >|iow voii that soincliuii,!;' sliould ])f done, and sonictliini;'

sliould ln' done soon. I may t(dl you and t'i'aid<ly warn \du that

it is (juitc prohaiilc that within a Ncry I'vw years thci'e mav \h:-

passed a hill jirohihitinu' tlu' i'Xj)ort oi' food Hsli fr(.)m our ]ii'(.)-

vincial watt'rs, Xow. coiisideriiio- that 8-") ]:)ereeiit of our total

t-atcli eo]ues to this couutry. you can rcali/A' tlic importance to

yourselves of tliis (|uestion. ^'ou must rememljei'. and you can-

not fail to understand, that when citizens of Toronto ha\'e heeii

known to huy (Jntario-eau^ii-ht tish from Buffalo dealers, payin^ii'

tliidr own duty, the American duty, and the added freight, that

such a thiiii;-. if Ijrought to the attention of tlu' puhlic. will un-

douhtedly cairse troul)le. 'J'his has occuri'eil and (jccui'i-ed often.

The ])ro|)rietor of the Clifton Hotel has placed in writing:' the

complaint that he has to buy froin Buffalo. ()ntario-cau,ulit fish.

and that he cannot ^ivt them fi'om his owii dealers; ami his own

dealers state tliat they haw ]nade a]ii)lication for fish, and that

they find the\' ai'i' ci)]iti'acted foi' to the States. Xow. there is

an undei'standinu'. Avhen liceiises ure issued hy the pi'o\iiicial

g'overmnont. that tlie fishermen must supply the local market

first. This has lieen \ery much ignoi'ed. As a matter of fact,

there are fishermen in this town, who know that \ state abso-

lutely the fact, when I say that the ice houses, the tugs, the

whole machinery of carryino; on the fishing industry of Lake

Sujierior and Take Huron is entirv'ly in the hands of what might

be concnscdy tt'rmed. "the American fish trust.'" Xow, gentle-

men, there is a feeling in our country tliat we are being turned

into hewers of wood and drawers of watt-r : that we are getting'

a very sjnall sinn foi" this sT) percent of the fish that is coming

over here; and when that feeling is added to by other little

frictions that mav coinc up from time to lime, nou will set' that

there is -a |:o~<!bilil v d' ihe I'l'obibition of ilie ex[)ort of food,

fish. If within the next two or three years, you are alile to take

up such an informal conference, as I suggest, and if that coirfer-

ence is al)le to come to definite conclusions on two or tlii'ee iui-

])ortant basic points; for instance, that no fish that lias not
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reached a .<:'ze eapal)le of rei)ro(hieing its species can be caught,

and that nets and inaeliinerv for catching tish are regnhited upon

that principle, also that in the markets no fish beneath such regu-

lated size -^vould he allowed hv law to be sold : if all that is done,

! firmly believe that it will withdraw a good many of the reasons

which are tending in the direction of a possilile prohibition of th«?

export of the food fish. And therefore, on those grounds alone, I

ask your earnest cooperation. I a.«k your efforts especially in

the direction of getting up such an international conference.

There are political reasons why such a suggestion can hardly

proceed from the province of Ontario; but if such a suggestion

should be received from the great sovereign States, bordering

upon the Great Lakes, I believe that it would be heartily met

by the authorities both at Ottawa and Ontario.

In speaking in this way, recollect, gentlemen, that I am

simplv the working head of this association, because I think so

many of you are connected with bureaus of different kinds, that

vou might possibly imagine I was connected with some bureau

in mv own country. I have no connection whatever with the

government, nor do I receive, nor does my association receive,

any support from the government. In fact, in many ways we are

making it a little bit embarrassing and unpleasant for the gov-

ernment, in the direction of trying to make them carry out the

laws they have put on their statute books.

In closing, I will simply quote from the report of ]\lr.

Tinsley on pages eight and nine of the 1906 issue of the report

of the department of fisheries of the i)rovince of Ontario, to

show you that the remarks which I have made, as it were as an

independent person, an al)solute free lance, having no strings

upon me, are borne out by an official occupying the position of

a deputy head of the department of fisheries of the province of

Ontario.

He says:

"The Great Lakes Fisheries."

"During the past year little has licen done in the matter of

harmonizing the fishery laws and regulations applicable to in-

ternational waters. Although this important matter has to some

extent been in alu'vance during IDOf;. it has not been lost sight
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of. and will no duuKi icrcive the eonsidiTMtion it is entitled to

in the near I'liture.*'

lu't'eiTiiii:- to this matter in the rcjiort for 1905, the then,

deputy comniissione]' of fisheries did so as follows: "The

circular lettt'r which in 1904 was addressed to every licensed

fisherniaii in the |ti'o\ince notifying him that he untst make ar-

rangements for supplying the local demaiul for lish does not

appear to have received that attention which was hoped and ex-

pecte(l. This is a (piestion of (h)llai-s and cents, and not of

patrioti>m or senliuient. It rests with the pid)lie and not with

The fisherint'ii to esialilisli a home market, which can only he

accomplished in twd ways, namely, hy the Dominion Government

])rohihiting export, oi' residents of the ])rovince heing prepared to

])a\' the price for Ontario iisli they realize in the T'nitod States.""

You see. gentlemen, there are just two ways, and if che

])eo])le sav. we will ha\'e our own 1ish. thcv will choose the f«)rmer

way.

"The ])id)lic fail to recognize the changed conditions from

those prevailing lifteen years ago. At that time the fresh water

fisheries of the I'nited States had not heen deplete(l. neither was

the fishing husiness of Ontario controlled hy )iowerful American

coml)ines. Xot many years hack, fishermen on the shores of

Lake Eric were satisfied to sell herring at one cent jier nound.

"whitefish and salmon trout at five cents a ])ouud—the price now

realized in many markets for the much ahused carp. However

desiralde it may he to have onr home markets ahnndaiitly sup-

plied with good wholesome fish, this will not occui- under jireseiit

conditions, hut our fish will reach those markets paying the most

for them.

As to the ownership of the gear. tugs, hoats. nets, etc., etc.,

operated liy the tishermen. Such enquiry is not required, if,

as stated in report for 1905. this department found, upon as-

suming the administration of the fisheries in 1898. that the fish-

ing industry of the Great Lakes was largely controlled l)y Ameri-

can companies. If American ownershi]) and control prevailed

in 1898, we may rest assured that such control prevails now to a

far greater extent than in 1898. We have the most convincing

])roof of American control when we revert to the widl known fact

that at least three-fourths of the fish cauy-ht in the Great Lakes
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\)\ the lii-eiisc'd iislicrmen of the ])rovinee reach the United

States direct from the nets, thus evadinii' witli inipunitv espion-

age or inspection bv provincial officials."

Xow von see. o-entlenien, there is wliere von put vonr fineer•^ .1.0
on wliat is a sore s])ot to ns. If we had an international agTee-

ment as to the size of the fish, we would know that the fish was

legally caught and legally shipped : hut when we know as a posi-

tive fact that hirge quantities of fish way under our legal size are

going into your nuirkets, it rises in the gorge of our people.

And that is another reason why again I |)lead with you to try

and ])ring about some interprovincial and interstate informal

conference and try and arrange these matters so that we can ger

along much better together.

"To devise means for effective inspection is urgently re-

quired, and not further proof of ownership and control by

American fish companies, a fact already so well estal)lished. The
fish of our lakes, rivers and streams are a grand lierit-age left

us by nature to te used wisely for the benefit of all, and not for

the purpose of being exterminated to satisfy the greed and ra-

pacity of a few powerful and dominating alien fish companies."

Xow, gentlemen, that is language stronger than I have used,

and that is language from the deputy head of the de])artment of

fisheries of the province of Ontario.

With those facts in view, and with the knowledge that you

have in reference to the fisheries of these Great Lakes, in which

3'ou are undoubtedly as much interested as we, and in which

we have as great a share as you. I do trust and hope, gentlemen,

that you will in a sense forget during your labors sometimes the

more scientific and interesting portions of the work of the so-

ciety, and rememliei- the ])ractical application of the thec^ries and

experiments you are so nobly carrying out.

One thing which I have learned since I ari'ived here has given

me a great deal of pleasure, and that is the tremendously good

work being done l)y your several commissions. 1 find from Mr.

^kleehan that some tiOO.OOO.OOO of fry have been put in the waters

mainly in the lakes alone, from his hatcheries, and I do think

that even if you are getting 85 per cent of our fish, you are

certainly putting in ten times as much fry as we ai'e ; there is no

qiiestion or doubt about that. 1 ha\e to a])ologize in a sense
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for nuv want (if work in llic dinTtion of hatcli('i'i('> : hut 1 do lic-

li('\c. (to show yon the iin|ioi'taiic(' of tlio inlci'proN incial in-

formal eoiifcrciut' I lia\e su«i'ucsto(l. ) tliat it' you all ,u(»t to.uvMhcr

in tliat way. when tlic officials ajtpointcil l)y tlic (loiniiiion and

the proviiU'ial ,u'o\'('i'nin('iits meet you and sec the u'reat woi'k yon

are doing in restockiiiii' liateheries. that they would l)e shamed

into ])laein,ii' more money in the estinuites for tliese purposes, and

that we should ha\i'. as we on^ht to ha\e. jnst as fine liateheries

as ]\Ir. .Meehan so s|)lendidly eariMes on liere in Pennsylvania.

Genth'Uien, I thaidx' you foi- tlic kind way in wliich you have

listened to me. If 1 lunc made any remarks that may at all

olTcnd you. L am indeed sorry; hut 1 am working', as I helieve.

for the hest interests of the pro\in(e in which I was hoi'ii, a

})rovince. u-cntlenK'n. that is lai\ucr I thiidc than any of your

states Avith the excejition of Texas, a }»rovinee that has immense

possihilities, and a ]n'ovincc which will shortly hnild a railroad

to Hudson Bay and make it po>sihle to ti'ansship to your niai'kcts

some of the finest salt water fish in the world. And a.uain. 1

Avork hecause T want, hy the time that railroad touches Hudson

Bay to have ])id>lic opinion so wi-ou^lit u|i oxci' the ])ro])er regu-

lation of the fisheries we ])ossess. that it will not allow that mag-

nificent hody of water to he deplctcil as most of our other lakes

have hei'n. ((-ii'cat applause.)



MANIPULATION OF SALMON EGGS
BY CHARLES G. ATKIX.s. KA?<T OHLAXD. MAIXE.

It is my purpose in this paper to state only the methods in

vogue at the stations in Elaine that liave been under mv per-

sonal direction, of which the primary one is at Craig Brook in

the town of Orland and county of Hancock. The kinds handled

have been the sea-going Atlantic salmon. Salmo salar and its

landlocked variety, Salmu sahir srhago. Several species of trout

have been propagated and their eggs have l)een handled in sul)-

stantially the same way. It will therefore place the methods
fully before you, if I confine myself to the work on the sea-going

Atlantic salmon. Tliere has been some change in the apparatus

since the inc-eption of this work in IHTl, but for now some twenty

years apparatus and methods have l)een practically unchanged.

The eggs of Athintic salmon are all taken from adult tisli

collected ])y jjurchase from the commercial fishermen in and
about the moutli of ibc Penobscot river during the months of

]\Iay and June each year. All these fish are fresh from the ocean

and are in prime condition, smooth, bright and fat. It being

impractical)le to distinguish the sexes at that season of the year,

no attention is paid to that matter in collections, nor is any dis-

tinction made as to size. But it always turns out that the nui-

jority of the saimon collected are females and while the size

ranges from eight to thirty pounds weight (rarely outside of

these dimensions above or below) the mean weight is somewhere

between 111/4 and 13i/, pounds. The salmon collected are con-

veyed in floating cars from the places of tapture to an enclosuiv

in a fresh-water stream, where they pass the summer and au-

tumn, until the spawning season, which begins between October
'20 and 25. They are then brought into narrow quarters, dipped

up and examined, one by one, and as fast as they are found ripe

the spawn is taken.

The spawning party works under a slied snug by the bank of

the enclosure. The spawn-taker sits on a box with a common
tin milk-pan before him. Seizing a female fish by the tail with

his right hand lie holds her up for a moment to judge bv the
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a])|)r;iraiu-(' of the alxloincii wlirllicr lici' cii'.U'i^ 'H'c ri|H'. ami then,

if slu' is I'cadv. swiiiuin^i;- lici- luvid under Ir's left arm so as to

allow tlu- left hand to l)c used in pressing the ahdomen, he holds

her over the pan and. as soon as her fii'st struggling is o\'ei'.

|)resses out the spawn in a leisurely way taking, howexci'. rai'elv

more than ten minutes in the opei-alion. As soon as the teiuale

has yielded hei' eg^s a male is taken in the same way and his mil!

exjjressed upon the eggs. The eggs and milt are then thoroughly

mixed together h\- shaking and wlnrling the pan ahout. 'Idieii

tor the tirst time water is added hy a seeond operatoi'. who re-

]X'ats the ndxing motions and very sh(n-tly washes the milt ail

otr, fills up with clean watei' and sets the pan ol' eggs on a shelf

to swell. This process heing completed, the eggs are, as soon as

con\'enient. gent'i'allv after the lapse of several hours, ^pi'cad

upon the wii'e-cloth trays on which they are to 1)(' incuhated,

cucIosimI in lighi-tight lioxes and iransferiH'd to the hatt'hery.

which transh'r in\()lves cariwiug ()\-er rcnigh ground hy foot-por-

ters and hv lioat across a lake, a total distanci' of nearly tw(7

miles.

.Vrrixed at the halclici-y. the eggs are removed fi'om the hox

and, on the same trays on whic-h they are hi'ought. ari' placecl

in movahle franu-s in wooden troughs fed h\' water from a hrook

whose source is a small lake of exce])tional ])urity located at a

nineh greater eli'\ation, from which the water comes tund)ling

down over rocks and ledges find arri\es at the hatchery well

aei-ate(l. 'idie tem})erature of this water during the past \ear

ranged from 50° F. at the end of Octoher and a mean of 4"2.")°

r. in XoA'emht'r to a mean of :V.].'i'^ Y. in l*'ehruai'y ; heing a little

more than one degree wai'incr through March and attaining a

mean of -"hi.fi" V. in April and 4.")..")° F. in ^fay. The progress

of develo])ment is of course very slow in such cool water, and

the ])eriod of incuhation is ahout five months.

The water in the troughs has altogether a horizontal How.

The trays are constructed in such a way that while resting on

each other at the corners there are narrow interstices hetwe.'ii

them reaching across each side, which are sullicient to admit

water in am})le volume to nourish the eggs, hut not deep enough

t() allow salmon eggs to he washed out should ihe flow he ex-

cessive. In this svstem no use whatevei' is made of vertical cur-
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rents of Avater. eitlK-r u\) or down, and the dispensing with tlieni

has several advantages, among which may he mentioned the sav-

ing of expense" in constrnction, and such a simplification of the

trough that as soon as the frames carrying eggs are lifted out it

is ready for fish. These frames, locally termed •'stack-frames."*'

are made of square wooden Ijases with vertical corner pieces of

sheet metal which reach u]) to the surface and hold all of the

trays in ])lace l)y clas]3ing them at the corners. These stack-

frames, with their contents, are lifted at pleasure hy means of

hooks which are held in the liauds and insei'ted in perforations

in the corner-])iecos, and any stack can l)e 'taken out witliont in

any degree interfering with the neighboring stacks. Tlicrc arc

in use two depths of troughs: the 9 in. trough, a stack for wliicli

carries 20,000 salmon eggs, or 140.000 or more in a trough 10

ft. long; and a IT inch trough which carries twice as jnany in

the same length.

When the vgg!^ are ])icked. wliich is generally once a week.

(the low temperature not requiring it ofteuer) the stacks are

one hy one lifted from the trough and carried in a shallow hut

tight Ijox to the picking table where the light is ample and the

operator can stand erect in a position most favorable to botli

personal comfort and effective work. The trays are now in-

spected, one Ijy one, the dead eggs removed, and the tray Trans-

ferred to another stack-frame which stands alongside, having

Ijeen rinsed in clean water meauAvhile if that appears desirable.

When all the trays have thus bcH^n picked and placed in the new
frame, the latter with its contents is returned to the trough.

The whole operation is simple and quickly performed. The expo-

sure of the eggt^ to the air while out of the trough does not do the

slightest harm if the room is cool—we aiiii to keep it Ijelow ^)o°

F. With only ordinary care it is easy to handle the eggs so

gently that not the slightest harm is done to them even at the

most delicate stage, and picking is never intermitted on account

of stage of development.

I have been thus minute in descriljing these oi)eration< with

tile ho])e of thereby drawing a vivid picture of a system whi(-h

appears to me to meet all the requirements better than any other

of which I lia\(' lieard. I may add that I know of no other

SA'stem tliat a])])(ars to l)e so well adapted to the meeting of
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(•in('i'L;(iicir>. SIiduM il lie i iiconxcii Joiit lo ti'misfci' the ('<;'i;'s

J'l'din ilic itliicc (if cniilun' In tin' luilclici'v at (incc. the whole

slack can lie scl into a lii'dok ami I'csl tlici'c oyry nioiit or c\cn

Ionizer. Ill ease of a sudden faihire of waler in the hatchei'\. oi'

of ihe hiiiidin^- taking- lire, it is hnt tlii' \\(irk of a \('ry short time

to riiiioxe the e,u'.i:s to a place of -al'etN. If. in sneli an eniei'-

geiicv. another place in water cannot l)e imnieiliatidv proxided,

(he staek> of eiZL;- can he placed in a ceilai' or other ]ilace where

extremes of teinperatnre can he axdided and there wait safely for

several da\s the pi'epa I'at ion id' a |dace for their ret-eption. Xn

s\'stem known to me is so indejiendeiit of a fall of ^vater at tlie

liatcherv. It is possihie to sahdy cai'ry e,ii'ii's throna'li the whole

])ei-iod of inciihation up to the point of liatchin.i;'. with half an

inch fall n in I'eet. Should there he no a\ailahle site for de\-el-

opini;--t]-om:iis on the huid. it would he (piite ])ossihle to use a

tleatinu' tronuli. with an ojieiiiii^' at each end for ingress and

ci^re-s of water, of anv size deniande(| hy the stren,ii'th of the cur-

rent. This niiizht he a very tiseftil arrangement at some collect-

inu' stat'ons: the eggs coidd remain as many days as con\enient

in till' floating trough and then taken out and transferi'cd on the

same ti-ays and in the same stack-frames to even a very distant

halchei'v: and hy taking the ]»recatition to pack the s]tace he-

tweeii each la \('r ol' egL:> am I tlie tray al)o\'e it with soft material—
sav moss hetween pieces of cloth—this transfer can he made suc-

cosfully al the most delicate stage of development. Th's was ac-

tuall\- done with a lot of salmon eggs transferre(l in .\o\emher.

1!» )4. from Craig Brook to the auxiliary station at Little Spring

Broolc on the tip])er Penohseot rivt'r. a distance of 114 miles, of

which I'.^n miles was hv rail. 1 miles hy wagon on a rough road

and K miles on a >led. 'Idle eggs were ])acked .\ov. 14. started

Nov. 1"). and reache(l their destination Xo\. 1(> ; and the loss en

route wa> le» than one ])er cent. Among other eggs in the same

])ackage, all at the stages when handling is usually avoided, ihei'c

was one lot (A' •^•.'•••1 eggs. 1 :! days from impregnation, (in water

of 4(ii4'' V. Sow 1 and 42'' V. Xo\-. 14). in wh'ch the lunhryo

had s])read to cover one-third of tlu' surface of the yolk.—a very

deli<-ate stage. In lhi> lot hut tlii-ee dead eggs could he found

on unpacking and 14 the next day.

The water sujiply to the hatchery is oidy roughly filterci] ami
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there is considerable deposit of sediment on the eggs. It is cus-

tomary to wash this oft' at the time of picking bv dipping tlie

tray of eggs in a pan of water, hut close oljservation has shown

tliat this may safi'ly lie omitted. I\ggs have been allowed to go

unwashed until the sediment was so thick on them that it was no

longer possible to distinguish between a normal egg, and a white

one, yet not the slightest harm followed. Yndoubtedlv the

embryos are sufficiently nourished by the current of water flow-

ing underneath the tray and having free access through the

coarse meshes of the wire-cloth to the clean underside of the

eggs.

The question of the exhaustion of the life-giving projjerties

of the water by ministering to so nuiny eggs was also looked

into, and it was found that the ('gg^ at the foot of the trough,

which received only water that had already passed through 6 or

7 stacks of eggs were equally well nourished with those at its

head.

The elimination of the unimpregnated eggs is effected l)v

concussion. When the eggs have reached the stage at which

they are usually transported, or a little earlier, they are turned

from the trays into tin pans with water and then poured back

and forth a dozen times, the eggs striking hard against the

bottom of the pan, so as to give each egg a severe shock. After

this the eggs are returned to the troughs and left until next day,

when it is found that all the unimpregnated eggs have turned

white, but that the impregnated are not injured. This opera-

tion is always attended to before eggs are packed for shipment,

with the result that the loss en route is exceeding small.

The quality of the eggs resulting from the manipulation

described, and that of the fry subsequently hatched have always

been the best possiljle, indicating the efficiencv of the methods.



THE RESPIRATION OF AN INLAND LAKE
\'.Y i:i»\\ AIM) A. i{ii;(ii:.

Secretary of the Commissioners of Fisheries, W isconsin

All inland lake lias (ifirn Ikmii comiiarcd to a liviiiL'- licinu".

and tliis has always s( ciiicd to me one of the liappic-l of lli,' aT-

ti'iiipts to find rcsi'iiililaiici'> hctwi'cn aniniatc and inanimate

objects. Unlike many such coiniiarisons, which turn on a siiiuie

point of rcsi'inhlancc and whoso fitness disappears as >oon as

the otijccts are viewed from a ditt'ereiil position, the a])])ro|ii'iate-

ness of this inc-'reases rather than diminishes as our knowled,i;-e

Ijoth of lakes and of livinu' oeiniis is enlarged.

Idle lake, like tlie ora'aiiism. has its liirth and its perioll^ of

iirowth. niaturity. old age. and death; and this fact is an ol)\ious

one, for of all the larger features of the landscH])e, the lake is the

youngest and the most temporary. Its birth lies in the recent

past and in no very long s])ace of time its existence must ci)nie

to an end. In any lake district, lakes may be found in all

stages of maturity and decay, and many dead lakes will be seen,

-—places where lakes once existed which are now extinct. Lakes

show not only tlie cycle of individual existence, Init also the

rhythm of st'asonal activity. 'Idu- activity of the lake in suinmer,

both ])hysical and vital, contrasts sharply with its torpidit\- in

winter. And the lake resembles the organism not oiilv in its

annual recurrence of acti\ity. The comjiarison may be imslied

further and extended to the minor lliictuations of the \igor of

vital manifestations which characterize lake and organism alike.

In all these ])oints. and in many others, the lake i'esenil)les

a living being: but in no res]tet-t does it resemble an organism

more closidy than in the topic on which I am going to s]ieak to

you, namely, its resjiiratioii. In this comparison, the resem-

blance is rather in processes and ojierations than in form. The

lake is morphologically a very simple creature, resembling

rather a gigantic amoeba than a more highly organized being.

Perhaps it would be better to compare the lake, for the ])ur]iose

of this subject, not with the organism as a whole. Ijut with the

special respiratory substance of the animal—the blood.

Like the blood of the higher animals, the lake consists of



224 "Jliirfi/sij-Ui AiniiKil Mi'diinj

an iinnruanizcd tiuid—thi' plasma of the Mood and the water of

the lake—and of iiuincrons organized and actixcly living- ]iarts

—

cells in the case of blood, and the plants and animals in the lake.

As is the ease in the animal, the res|)iratorv "ases are absorbed

and ti'ansmitted to the living- structures bv means of the unor-

ganized fluid. It is my purpose to trace in outline the history

of these processes and their n'sult upon ibe activity of tln' lake.

The respiration of the lake, like tluit of the liigher animal.

may l>e di\ide(| into external and inlei'nal ivspiration. By the

former we understand llu' al)sor])lion of ct'i'tain _u'ases from the

air and tlie return of other gases to it. as well as the processes

by which this excliange is effected. AVe include in it also tlu^

methods l)y whicli the gases are distributed in tlie lake and con-

veyed to and fi-om the surface of the watei. which takes them

from the atmosphere and gives tbein hack to it. By internal

respiration we mean the gaseous exchanges which take ])lace in

the lake itself, between its \;n-ious organisms and the water sur-

rounding them. \\'ith these exchangX's come the chemical pi'o-

cesses bv which the character of the gases is altei'e(l oi' new-

gases manufactui-ed. in tlu' co\irse of the \ilal acti\ities of the

inhabitants of the lake.

The exteriud res])ii-ation of the lake closely resi'ini)les that of

the organism. The lake ahsorljs oxygen, cai-bon dioxide, and

nitrogen from the atmosphen' and retui'ns to it nitrogen, carljon

dioxide, and sometimes other gases. The nitrogen absorlied by

the lake, like that taken in by an animal, has very little or noth-

ing, to do with the vital processes, in autumn, as the lake

cools, larger amounts of nitrogen are al)sorbe(|. according to the

general law of absor])tion of gases. As the lake warms during

the smmner season, the capacity for holding gases in absorption

becomes smaller and some of the nitrogen is lost. This process

is a purely physical one and has apparently no intluenee on the

life of any of the organisms whose home is in the water.

The relation of the oxygen to life is. howe\er. far different,

and the processes of external respiration are of pi-inie imi>ortance

to the living beings of the lake. S])eaking roughly, and in terms

of our comparison, we may say that an inlainl lake is an or-

ganism which takes one full inspiration in th(> fall, and another,

less complete, in the early s|)ring : tb.at dui-ing the winter it
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does iK>l l)rcathe at all and durino- the subiukt has oulv a very

shallow and imperfect respiration. As the lake cools in tlic fall

the t^^jn];c]-ature hecomes uniform from top to bottom at a date

which \\ill vary from late Septemher to late Xovember or early

Decemher, accordino- to the area and tlu' dei)th of the lake and
the con<c(|uent temperature of the bottom A\'ater. the ^•olume

of water to Ije cooled, and the vigor of the cooling processes.

When the temperature has thus become uniform, the water of the

lake is readily moved throughout its entire di'])th l)v the wind.

It is turned over and all parts of it are brought into contact with

the atmosphere. As a result, inland lakes, even those whose

depth is two hundred feet or more, l)econie almost, or quite,

saturated witli oxygen at a temperature but littlr above the

freezing ])oiiit. This quantity amounts to about 1(» cc. ])vr litci-.

or al)out 1 per cent by volume: nearly twice as much as tin-

water Avill hold at the highest summer temperature. In this con-

dition as regards oxygeu the lake goes into winter quarters, Ijc-

comes covered with a sheet of ice in our latitudes, and is, there-

fore, shut off until spring from all further direct connection with

the atmosphere. During this period the stock of oxygen is used

up to some extent, especially in the water adjacent to the bottom.

But as the vital processes of both plants and aniiuals, and also

those connected with decay, go ou slowly at the low tem])eratnre

of the water in winter, the amount of oxygen thus consumed is

comparatively small, and most lakes contain an abundance for

all forms of life at all depths, except ])erhaps in tlie strata \-erv

close to the bottom. This statement, though generallv time, will

not hold universally: Jn some ])onds which ai-e shallow and
contain a large amount both of living organisms and of de-

com])osing matter, the oxygen beneath the ice ma\- become
wholly used u]). A\'e all know of lakes, which become so poor

in oxygen that if a hole is cut through the ice in late w'nter.

the fish will crowd to it for air so eagerly and in such num-
l)ers as to l)e forced out on the ice. There are on recoi'd cases

where an unusual exhaust ioii of the oxygen below the ice of

a lake has caused the death of most of the fish. Such cases.

however, are not comnu)n, and in the gTcat majority of lakes

the consumption of oxygen i]i winter does not go far enough to

affect unfavorably their living inhabitants.

15
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Associated witli tliis partial exhaustion of oxyucn. thvw is

an inc-rease dnrin_ii" winter of the amount of rarhon dioxide—tlie

main gaseous product of respiratinu. This is not present ji any

ol)servable quantity in tlie lake at the time of frcezino- l)iii ii in-

creases during tlir winter and the (iuantity at the hottoni may

))ecome very consideral)h'. The amount will he. in general, pi'o-

])ortionai to the ainmini of oxygen used up.

!n the spring, wlien the ice has melted, the water of the laki'

is once more uniform in temperature. It is [mt into motion oiu-e

more l)y the wind and all ])arts of the water are brought into

coiitact with the air. The carlmn dioxide, wiiich has been ae-

cumuhiting during the winter, is discliarged and the lake again

Ijecomes nearly saturated with oxygen. But. as the temperature

in s^jring is higher tlian '.w the autumn, the amount of ox\gen

taken in is less; and since the temi)erature of the water con-

tinues to rise, the stock of oxygen is l^eing diminished from Mi is

cause "quite independently of any use nunle of the gas hy tlie

organisms of the lake.

The period of full oxygen saturation in the spring is a very

brief one in our climate. The season ad\ances rapidly and the

surface water soon acquires a higher temjierature than that at the

l)Ottom. This warmed water is, of course, lighter than the cooler

water below and tends to float upon it. The difference in density

thus caused makes it increasingly difficult for the wind to create

and maintain a complete circulation of thie water. For a time

the action of the wind may continue to mix each successive

stratum of water \\\\\\ that below it, the mixture extending to

the bottom of the lake. But this action is a very different thing

from the com]jlete overturning of the water, and while it results

in raising the temperature of the lower 'water, it does not carry

freely oxygen to the bottom. Thus, when the surface becomes

decidedly warmer than the water below it. the liottom watei,

tliougli it continues to warm, is Avithdrawn from direct contact

Avith the air and is therefore at a disadvantage, in the matter if

gaining a new supply of oxygen.

As the season advances this stratification of water dependent

on temperature becomes accentuated, and, in the way of which I

s])oke last year and need not now repeat, the lake becomes se]i-

arated into two ])arts: an upper warm stratum of nearlv uniform
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t(-)ii|tci-;miri'. hc'iicalli wliifli lies tlic cold watci'. t-oiisisl ini;- of a

liMiisilioii layci-

—

llic tlicnnocliin— in wliicli tlu' teiiijxTaliii'c is

capidly falliiii;-. and liclow tins tlic mass of the cold water, wlio.-e

Ii'iii|icj-aliii-c ofdiiiai-il\- falls rather slowly \\-itli llic depth until

the liottoni o!' th.e lake is jvached. The thickness of the upper

lax'ei- \aries with the size of the lake, fi'om ten oi' t\vel\e feet

to thirt\ or forty fei'i. it is present as a deliuite aiul ])t'iananent

layer at a date \ai'yini:- with the ai'ea of the lake fi-oui late April

to the middle of duly. It increase- in thickness after the eool-

UVj. of the lak-e he.u'ius hut does not cham^e much hefoiv that

])rocess couniielices.

This upper layer is suhject to the direct action of the wind:

is kejjt in cii-culation. and may he saturated with oxx-en. or

nearly so: l)ut the oidy new >upply of oxyueii which the lower

Av;(te]' can i;ain must come to it indirectly fi'om the ujipei- stra-

tum. This condition (if ])('rnianent stratincaiiou of the watiT

couu's on at tile time when the life of the lake and it- consequent

need for o.\y,yen are risiu,u' to the maximum, with the inci-easin^i^-

wai'uith of summer and the de\clopmenl of life. 'idle coii-

>umptioii of oxyu'eii for the pin-])ose> of decomposition is also

at a maximum. The sejiaratiou of the lower water fi'om the

atiiios]ihei-e ill sumnier hy a thick layer )f warm water is there-

fore a milch more serious thiiu' than tlie separation of the water

from the air in winter hy ice. !n winter the demand foi' oxvi^cn

is at a nMninumi and the stock contaiiKd in the water is at a

maximum. In jinninier hotli of these conditions are exactly re-

versed. It is therefcn'e ncc-essary for us to iiupiire as to the

means wdiicdi the lake has for ahsorhino" oxygen from the air and

its means of ti'ansportiiiu' the u'as from the surface to the phu-e

where it is to he use(l. and to note the eflicienc\' of these ])ro-

cesses as coni[)are<l with tli;' call fiu' oxy^'eii in the suiumei- lifi' of

tlie lake.

Tlie ahsor])tion and di.-ti-ihiition of oxy_L;eii constitutes one of

the fundamental p)r()hlems of life for aiiv lariic and active or-

;:-anism. The difficulty of solviu_u- flie jirohli in is increased h\- the

fact that no larii'e reserve stock of oxy,ii-en can he maintained.

In the case of a human lieiipu' there may he a food supply in the

tissues sufficient to sustain life for weeks, even thouo-h no new

supply is taken in. There is water enouuh in the l)odA- to main-
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tain life for days ; but if the su})])!}' of oxygen is shut otf, life

can he continued oidy for a very few minutes on the stock of

oxygen contained in the body. So narrow is the space Ijetween

abundance of oxygen and death from oxygen starvation. In a

cold-blooded animal—with which the lake ought to be compare;!

—processes of resj)iration are slower but the relative situation is

not materially different. The result of these conditions is that

in any large animal enormous surfaces must be provided for the

absorption of oxygen and there must Ije a perfect mechanism for

its distrilnition. Such respiratory systems exist in a great

variet}' of forms, many of wliicli are extremeh^ complex and

efficient. In the case of man the al)sorbing surface of the lungs

is said to amount to about two thousand square feet—an area as

great as the combined surface of floors, walls, and ceiling of a

room 20 feet square and lo feet liigh. 'Flic necessity for arrange-

ments for a large absorljing surface increases with the size of the

animal, since in a hirge organism the area of the general surface

is far snuiHcr in ijrojxu-tion to its nuiss than iii a snuill organism

of the same sliajji'. In a lake, whose size is enormous as com-

pared with that of any living being, the absorbing surface is

very small as compared with its mass; being oniy the upper sur-

face of the water. The lake is, therefore, at a great disadvantage

in the matter of al)sorbing oxygen as com|)ared with the animal.

Still further, all higher animals, l)oth cold-blooded and warm-

blooded, contain in their blood some chemical substance which

has a special affinity for oxygen and which can rapidlv })ick u|>

large quantities of it. Such a substance is wholly lacking in

the water of the lake, whose respiratory power is correspondingly

smaller, lioth as regards the rapidity with which oxygen can be

taken up and the amount which can be absorbed. It is indeed

true that water will absorb, according to the general laws of the

absorption of gases^, about twice as much oxygen as nitrogen

under similar conditions. This fact allows the lake to take in a

larger stock of oxygen than would otherwise be possible, and that

part of the atmos]ihere which is dissolved in the lake contains

aljout one-third oxygen instead of one-fifth, as is the case out-

side. But even tliis amount is very little in comparison to the

enormous volumes which a substance like haemoglobin can take

up. It is also true that the mass of the water of the lake, in
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C()iii|i;iri,<un to the iiinss of the oryaiiisins wliicli draw tlicir

oxy.ux'ii from it, is relatively far ui'eater tliau tlie mass of the

blood with reference to that of the cells whicli take their oxvg&n

from it. Yet is it none the less true that the supply of oxv^u'en

in most lakes is very ^nuill as compared witli that of an anini;d,

and the nieclianism for renewin_ii- it is alwavs \'er\- iuellieient as

coinparcfl with the demand for tlie pis.

The disad\antai;-e of the lake in tlie matter of respiration ap-

pt'ars still more clearly when we considei' the means of trans-

poi'ting- the oxy^u'cn fi'oni the re.u'ion whei'e it is ahsorhed—the

surface—to the deeper parts of the lake, wliere uuu-li of it is to h::

used. The animal shows a com})lex and very efficient mechanism

for the circulation of the hlood : an apparatus whose comid 'xitv

and ethcieiicy ai-e in lar.u'c measure determined hy the necessity

for a ra])id disti'ihution of the oxyp'ii and a rai)id disposal of the

gaseous wastes of the hody. In the lake the means of trans]:)ort

are three: diffusion. l»y wliich the o-as is slowly passed from jioint

to ]:oint in the water inde]»endently of the curi'cnis; cni'rents

produced hy the wind; and convection currents, produced hy the

cooling' of the surface water to a temperature below that of tlie

water l)eneath.

Diffusion is a process which operates rapidly when the dis-

tances are minute, but whose efficiency decreases greatly as the

distances increase. In our lungs, or tlie gills of a. fish, for in-

stance, where the distance between hlood and air is measured

in thousandths of an inch the process of diffusion goes on with

great rapidity. But where, as in the lake, the distances are

meastired liy inches or l)y feet, or even lyv scores of feet, the

process is practically worthless for the processes of distribution.

By diffusion alone oxygen would penetrate the lake oidy to the

depth of a very few feet in a whole season. While diffusion,

therefore, plays an active and important ]")art in the exchange of

gases lietween the individual jilant and animal and the water

imnu'diately surrounding it, it has little oi' nothing to do with

the general circulation of gases within the lake.

During the fall, when the lake is cooling, con\-eetion cur-

rents aid materially in c;irrying oxygen down to considerable

dei)ths. 'Idle surface water, saturated with oxygen, cools, be-

comes heavier, and sinks, cai'i'viiiii' the yas with it. The same
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process takes })laee at niiilit in summer, Imt ordinarily to verv

small depths. In general, we may say that diirino- early and

midsummer, Ijefore tlu' period of general cooling begins, these

processes do not extend to greater de])tlis tlian ten or fifteen

feet. At the sea.'^on. therefore, when vital ])rocesses are most

active and the need for oxygen is greatest, convection currents

afford a minimum of assistance in distrilniting it. The main

reliance, therefore, for tlie distrilmtion of oxygen is in the third

factor, the wind. This, as already said, is very efficient when

the lake is imiform in temperature; hiit during the spring, as

the lake warms, it hecomes increasingly ineffective and during

the summer its action is confined to the n])])er warmed layer of

tlie lake, and the lower, cooler water is wholly shut off from the

direct influence of the -wind currents.

These facts show that an inland lake has an extremely inef-

ficient apparatus for al^sorbing and distributing oxygen and the

net result is that in many lakes the amount and character of the

liigher life which the lake will support are conditioned by the

amount of oxygen which the lake contains rather than by the

amount of food wliich it can produce. The oxygen in the lower

and cooler water of the lakes cannot l)e renewed between spring

and fall. This amount would be indeed ample to sustain a

large amount of animal life in full activity. But its use can-

not be confined to the necessities of ordinary life. The pro-

cesses of decomposition draw upon it much more heavily than

does the animal or the ordinary vegetable life. All the plants

and animals of the iipper water, which die and sink into the

deeper strata, the leaves blown into the lake, and the material

washed in from the shore, decompose in, the cooler water and in

the process of decomposition use up a great amount of oxygen.

This depletion of the stock of oxygen goes on with a rajjidity

which varies with the amount of decomposing matter dro])])ing

into the lower water; with the temperature of the lower water,

which to some extent regulates the rapidity of decomposition ;

and with the depth of the water, on which depends the quantity

of oxygen contained in it. Each of these factors may and doL's

differ in different lakes, Imt the result is that in a very large

proportion of our inland lakes the bottom water loses its stock

of ox3'gen comparatively early in the season and becomes un-
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iiiliabitahk' lor liiiiiuT annuals. This fact cxcliidi's from cmr
lakes a o-ood many kinds of animals wliich ilic\ miuht other-

wise support, and vei'v .uivatly limits the quantity of the hi.du'r

life whicli the lake is ahle to maintain. A hd<e wliich loses its

l)ott(an oxvuvn. for example, cannot supjiorl a li>li. as the hd<e

trout, wjiieii ]nust retire to the deeper and coolei- water (hii-iiiii-

the summer. 'I'o sucli causes may ])rohahl\- he attrihuted a

coii>i(h'j'ahle numhci' (d' oui' faihires in tlie plant.in-- of li<h in

our inhmd lakes. From causes sncli as theses tlie whole of tjie

lower water, containing half, oi- more, of tlie volume of the lake,

may heeome nnijiliahitahle during tlie si'ason when life i> most
almndant: and the quantity of life which the lake su])jiorl.- niav

he corres))ondingly limite(l.

Still further, since the i-api<lity with whieli the owgen is

exhausted ile])ends on the amount of material which is deposited

in the lower water, those lakes whose u])per water contain- the

greatest quantity of vegetalile life, and which ca,ii therefore .-up-

port the greatest amount of animal life, use up the oxvgen of the

lower water most rapidly, it looks, therefore. ;is if wc weiv in

a somewdiat nnfavorahle situation as regards the possihilities of

higher life in the lower water of inland lakes. Those lakes

whose food supply is such that they are capahle of suiiporting

large (juantities of animal life— I may say for our jturposes,

large numhcrs of iish—are likely from that very fact to exhanst

the stock of oxygen in the lower water, which thus hecomes

nninhahitalde: Mdiile those lakes whose lower water i> fullv

hahitaljle are likely to he so poor in organic life that the\- ean

support only a limited numher of fish. It may he that further

study will show that this relation is not so unfa\drahle as it now
a])peai's. hut at prt'st-nt we must face the pi'ohal»ilit\- that it

exists.

A nott'M-orrhy exception to this stati'inent should Ijc made in

the (<)>( of very deep lakes—lakes two hu.ndreil oi- luore fci't in

(li'])tli—in whii-h the (piantity of the lowcj- water is so great and
the cnns((pi:nt amount o" disM)lv;(! oxygen is so considerahle

that no ordinary amount of deconi|)osing maierial can exhanst

it or matt'rially reduce it. 'I'his is the case, for example, with

Green Lake {'^'.l] feet in de])th) in Wisconsin, and the sanu'

statement would douhtless hold for the deep lakt's of Xew York
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autl j>iniilar luxlics of water. Sueli lakes iiiav su})pnrt an alum-

clant populatioii of fish both in tlie warmer and the eooh-r water.

If they do not(lo so. the fault does not lie with the oxygen

supply.

Thus we see that if we desire to determine the capacity of a

lake for the development of higher life, we must consider not

only its capacity for food production but also its respiratory con-

ditions. It may be that an imperfect respiratory mechanism

renders a very large share of the bottom of the lake wholly un-

inhabitable for animal life : that while, for instance, mud-living

insect larvae may be found in the mud around the lake to a

depth of twenty or thirty feet, they are excluded by the absence

of ox}gen from the entire bottom of the lake beyond this depth,

an area of perhaps many square miles. The supply of food

which the lake offers to the higher animals may thus be greatly

limited by the lack of oxygen. It may be true also that the

greater part of the volume of the water of the lake is unin-

habitable for similar reasons, and that a lake whose surface ap-

pearance would indicate that it is ca])able of supporting enor-

mous cpiantities of fish life may be very consideraljly restricted

in this respect l)y its respiratory ca])acity. Each lake should be

studied both as to food and oxygen if an intelligent economic

use is to be made of its waters; and when this is done, the possi-

bilities of use will often lie found to dejiend on the respiratory

mechanism.

I have said nothing on another side of the methods of ab-

sorbing and transporting gases in a lake. The same processes

which take oxygen from the stirface l)ring waste gases to it and

they are as efficient or as inefficient in the latter process as in

the former. Processes of absorption and transportation have

much to do with the story of the complex relations of carbon

dioxide gas iii the lake. These matters, however, can better be

spoken of under internal respiration. I need only say here that

the accumulation of waste gases in the lower water does not seem

to affect life unfavorably if there is plenty of oxygen present

also. Respiratory inefficiency limits life in a lake becattse of

lack of oxygen ratlier than l)eeause it allows poisonous gases to

collect in large quantities.

The subject of internal respiration deals with the changes
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of gases within the lake itself and with tiic niaiiufaeturc of gases

l)y tlie organisms wliieli 'nhahit it. Xo hi'aiich ol:' physiologv is

more intricate and none less nmk'rstood than is tliat of internal

res])iration. This is true also of ihe inlernai respiration of the

lake. The gaseous exchanges and the manufacturing o|)erations

in the interior of a hike are far more coni}dex than tliose of any

animal. From tlu' water liv'ng ludngs are drawing sup])lies of

gas, each atter its kind, and to tlie water each is eontrihut ing

gases ditfering in amount and eom))osit ion. Animals are with-

drawing oxygen from tlu' water and giv'ng carlion dioxide to it.

.Vlgae are re].)eating this process hy night and t'xaetly rewrsing

it by day. Fungi ami l)acteria are using oxygxai in the course of

tlieii' intei'iial vital acti\it'es: they are ein])loying far larger

(piantities in the h'l'inentatix e processes which tlu'y nuiintain.

The nnnd)erle>s chiniical changes included under deconijtosi-

tion and rernicntat (Ui, going on under ;tll sorts of conditions,

iuN'olving luinierous kinds of matt'rials. and operated ))y \arious

organisms, are adding to the watei' gases of different kinds and

in varying pi'<iportions. 1'he uppei- water, the lower water, and

the inml present \"ei'y dissimilar tields of work to the f)rgau:sms

which iidial)it them. It is, thercd'ore, im])ossihle e\'en to attempt

a picture (d' the internal respiration, with the innumerahle opera-

tions, each adddig to or subtracting from the sum of gases in

the lake: in an intricate ]u4work of ])rocesses. consecutive, cor-

relative, and antagonistic: connected hy relations which cross

and intei-lock at a thousand ])oints. I shall s])eak of only a few

detached topics.

I have said that the oxygen of the lake is ;d)soi'bed Fi'om the

air. This is true so tar as the main stock of oxygen is con-

cerned: hut a lake has a second source of oxygen which is always

considerahle and which in certain places and I'ciations may be-

come ini])ortant. The green plants which inhaliit the lake are

able to take up carhon dioxide from the A\'atei'. and under the

influence of light they caii use it in the manufactitre ot starch,

setting oxygen free in the process. In lakes which contain an

al)undance of algae, considerahle quantities of oxygen may arise

from this s(UU'ce and this manufactured oxygen may [ilay an im-

portant ])art in the vital h:story of the lake.

Consider the effect of the addition of this ])ower of the algae



^34 Tliiifi/-si.rth Aniiu<(] Meetuuj

to the nuiiKTOus factors wliicli are affecting the supply of oxygvii

in the npper water of the lake in summer. If the ox3gen of this

region is studied, it rarely liap])cns that the quantity found is the

amount which would he theoretically expected, according to the

laws of the ahsorption of gases by water at diiferent tempera-

tures. It is sometimes largely in excess of the theoretical

amount, and sometimes is coiis'derably deficient. The fact is

that the amount of oxygen in tlie u])])er water of tlu- lake is the

result of very numerous and xariahle forces. The lake nuiv or

may not be absorbing oxygen from the air. If saturated, it Avill

give off oxygen to the air as the water warms, or will take it in

as it cools. Both of these processes go on sonunvliat slowly, as

the oxygen is not given off or absorbed as rai^idly as the rate

of e-ooling and warming varies. Into the ^Aater the green plants

are discharging oxygen during the hours when the light is suf-

ficiently strong; from the water l)Oth plants and animals are

taking oxygen to assist their vital operations; and the process

of decomposition is aiding to exhaust the stock of oxygen. Thtts

the amount present at any given moment will depend on the

relative value of these forces; some of them positive; others

negative : and all varying not only from day to dav hut from

hour to hour. Xor do these factors e.xhaTist tlie list. The wind

has something to do here. During a calm period the oxygen

content of- the upper water may dift'er from that of a stonny

period. The vital condition of the successive croi)s of algae, a--

they come and go, nuiy determine for the time, the predom-

inance of the manufacture of starch, with accompanying libera-

tion of oxygen, or decomposition, with partial exhaustion of

oxygen. Thus the ahihty of the green ]>] ant to set free oxygen

into the upper water may be of great \ahif in maintaining the

supply of the lake.

This power may be far more important in the lower water.

Jf the transparency of the water and the thickness of the warm

layer are such that a good deal of light can penetrate to the

colder water, algae will Ijc al)le to manufacture starch in the

up])er part of tiiis stratum. Thus in the region which is prac-

tically cut off from access to the atmosphere, large amounts of

oxygen may be set free. There may \)Q enough not only to serve

the ordinary needs of the stratuin, but the water may be satur-
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ated or even ovcr-satin-atcd \vitli the ii'as. I '^ww scxcral iii-

stancrs of this process in my addi'css last year and juhmI not ri'-

ijcat them at tins time. 1 i;i\c the dia^'ram of Elkliart Lake'

c
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froni that ])ai)iT, wliicli shows clearly tlu' })()sitioii and amount

of this mauiiractured oxygen^ and the addition which it makes

to the thickness of that part of the lake that has abnndance of

ox3-gen. Lakes whose habitable portion would otherwise be only

twelve to twenty feet in thickness may have this depth doubled

by the presence of the manufactured oxygen. The plants in this

undisturl)ed C(ioU'r water find a peculiarly favorable situation

for growth. Tliey obtain for their food the products of decompo-

sition, which is taking placi' rapidly in the lower water: and not

infrequently a far larger amount of organic life may be found

in these strata than in any other portion of the lake. This pro-

cess is necessarily limited to lakes whose u))per warm layer is

thill, and is confined to the upper part of the cold water, since

only there can the light have sufhcient intensity to carry on the

operation. l>ui even as thus restricted, it is of great value to some

lakes.

1 have said little hitherto of the carl)()n dioxide—a gas

whose im])oi'tanc(' is quite equal to that ol' oxygen—and now can

only sketch a |)art of its coni])lex story. This gas plays many
]-ol("s in the rcsi^ration of the lake. It is at once the waste pro-

duct of the tissue activity of plant and animal, the ])ro(luct or

by-jn-oduct of decomposition, and the indispensable food of greei!

plants. The lake may obtain the gas from the air, and to some

extent does so. Carljon dioxide exists in the atmosphere in very

small amount—about four parts in 10,000. Minute as thi<

quantity is, the land plants are able to secure from it ample

supplies of carlion. The movement of the air is so free and such

enormous quantities ^^ass over the surface of the plants, that

they readily pick up the gas in large amounts. But the situa-

tion of the algae and other plants of the lake is very different,

as they must secure their carbon dioxide through the inter-

medium of the water. This readily absorbs large quantities of

the gas. But the percentage existing in the air is so small, the

ab.sorbing surface of the lake is so restricted, and the means of

transport are so poor that the lake is quite unable to take from

the air enough carbon dioxide to maintain a vigorous growth of

plants. The lake is forced to depend on its own resources to a

large degree for this plant food. Fortunately, these resources

are considerable. Great amounts of carbon dioxide are manu-
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factured in the iakc as the result of (Iccoiniiositioii and llicsc mav
be utilized as food liy the ^urecii jtlaiits. Thus llicri' i< kept \\\) in

the lake a surt of internal eireulation of earlion dOxidc: ili""

>t(»ck (if the circulatinL;' niediuni hein^u incrcax'd and rcplmi-licd

1)V additions ri'oiii tlic outside. 'J'he aeti\ities of aniniaU and llic

])roeesses of decoin|iosit on lilieratc the _uas. whieli is taken up

and maiiufaetured liy the ]:lants into o]\uanic snhstancc>: and

these in turn sei'xc as food and as material for new (lcconi)io;i-

tion ; Avhile froui the air the A\ater may he ahsorhina' \\v\\ su|)-

plies of carbon dioxi(h' to uud\e good the losses of this ])roeess.

Thus under normal conditions, the lake would return little or no

earljon dioxide to tlic atm()s])here. hut would utilize within

itself all that it manufactured or absorbed, at least ujitil th,'

])lant life became so abundant as to be limited by other causes

than that of food su])])ly.

If this were all. the story would l)e quite sim])le and quite to

the advantage of the lake. Brit it is by no means all the story:

on the other hand, so far from being forced to solve ])rohU'ms as-

sociated with an oversup])ly of carljon dioxide, the lake has to en-

counter many difficulties in securing an ade(|uate supply of tliat

gas. and is al)le to meet them oidy very partially and im]ierfectly.

Since the plants are able to utilize carbon dioxide in the manu-

facture of starch only during the hours of sunlight, consider-

able quantities may esca])e into the atmosphere during the night.

P>ut this is not the only disadvantage as regards the su])])ly of

carljon dioxide, Avitli AA"hich the plants of the upper water have to

contend. By ]io means all. or even the greater part of the or-

ganic matter which they manufacture decomposes in the upper,

warmer stratum of the lake. As the plants and animals die,

they sink into the lower and cooler water before any great part

of the decomposition has been completed. The carbon dioxide

Avhich is there produced is discharged into this bottom water.

It cannot be used there by ]:)lants on account of lack of light : and

the same imperfections of transjiortation which prevent the ac-

cess of oxygen to the cooler Avater in summer make it impossible

to transport the carbon dioxide produced there to the u[)per

stratum, AA'here it can be utilized. In certain lakes, indeed, a

small portion of this gas may Ije used in the cooler water, as 1

indicated above, bitt, in general, the upper water, as a residr of
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this ]>roeoss, is growing poorer during' tlif suiniiier in tlio ma-

terials on which plants feed, both gaseous and other. These are

for the time lodged up in the lower water and so withdrawn from

the cireulation of life. In the autumn, as the lake cools and

the thickness of the circulating stratum increases, these matters

become a\ailal)le so far as they lie in the upper part of the cooler

water, and when the lake has l)ecome uniform in temperature to

the bottom, and the water is turned over l)y the wind, the whole

of this aeeumnlated stock is available for The ])urposes of |)lant

gTowth. This may he one of the reasons for the abundant

gTOWth of alg'ae. which takes i)laee in thi' autumn. But while

the non-gaseous ])roducts of decomposition may he wholly util-

iz((l in the lake, the carbon dioxide is hardly likely to find full

use. \Mien it once becomes distril)Uted thi'ough tlie water and

new ])ortions of the water are lieing continually e.\)ioseil to the

air, considerable quantities must escape dui-ing the hours when

plants are unal)le to avail themselves of it.

Thus the rudimentary character of the circulatory api)aratus

of the lake forms an insufferable obstacle to the Ijest utilization

of their food snp])ly. It is therefore easy to see why life is re-

latively so aljundant in large and shallow lakes, in which the

circulating- methods have a maximum efficiency. The fact that

they are shallow permits a larger growth of life, since not only

is the water available but plants in large quantities mav grow

from the bottom. But of even more importance than this re-

lation is the fact that since the entire mass of water is kept in

circulation by the wind, all of the ])roducts of decomposition

are immediately available for use and the life cycles of the

plants may go on as rapidly as their rhythm of growth w;ll

permit. The carbon dioxide and other ])roducts of decomposi-

tion, instead of being locked up in the deeper water and set free

only dtiring that season which is less favorable for growth, are

utilized immediately and are employed over and over again

throitgh the warmer season as the C3"cles of life and death of the

individual plants recur. It is ])lain that lakes whose margin is

wide and shallow, though the middle may be dee]), must stand

next to the shallow lake in efficiency of means of transportation.

Much growth takes place in shallow waters, much deconi])osition

2"oes on there, and little of the organic matter sinks into the deep
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"watci'. to !)( willidi'jiwn fi'inii circiilal ion. Least faxoraKK- sitii-

ati'd is the (1('('|» and .-ti'0|i-sidc(| lal^c, wliosc cold dcjitlis arc coii-

liinially swallowiiii;' almost all of the |)i-oducts of the sniiiiiu'i-'s'

_i;i-o\\tli. and i;i\'c tlieiii hack I'nr use. only late in the antiiiiiii

A\dicii the season I'oi' acti\-e life 's ])assinu- away.

Sonic lakc^ may lind aid from another source in the task of

seeurina' earhon dioxide. Most natural waters contain a certain

amount of calcium and mauncsium salts in solution, and. for

the ^u'l'eater pai't. the>e exist in the foi-ni of hicarhoiiate-. Lakes

M'hose Avater is iiai'd contain a consideral)le amount of these

bicarhonates and soft-water lakes have little or none. In hard-

water lakes it is found that <lui'in_i;' the u'roA\'i]i^ season, when

al,u;U' are active, tlie n])])ei' water contains no fi'ce cai'hon diox-

ide, hut is. on the conti'ary, alkaline to indicatoi-s like phenolph—

thalcin. This alkaliiiity conies from tlie fact tliat one molecule

of carhon dioxide has heen withdrawn from part of the l)icarl)0n-

ates convcrtin,u' them into carl)onates. It ap])ears that the algae

are al)le to effect this reduction and tliat they can obtain their

sujiply of carbon from the carbon dioxide of the bicarhonates dis-

solved in the water. This fact introduces a -wholly new feature

into the story of the food supply of the plants. It provides a

chemical carrici' for the car])on dioxide, wdiich may carry this gas

somewhat as the haemoglobin carries oxygen in tlie blood. All

carhon dioxide set free in this alkaline water as the result of de-

composition or other processes, will l)e taken u|) immc(liately liy

the carhonates. 'I'hus if plants are not at hand to utilize tlu' car-

hon dioxide at once, it :s not lost luit kept until it is needed. So

in the night, the lake is abh^ to rt'tain all the carbon dioxide set

free and which the plants do not use at that time.

Such alkaline water has also a great advantage in alisorhing

carbon dioxide from the air. Jt presents for absorption, not

merelv the relativelv weak and slow ])owcrs of the watei- foi' dis-

solving the gas. but the eager and vigoi'ous powci-s of chemical

affinity. And until these alk'aliue carhonates arc saturated, no

free carb(ui dioxide will appear in the water to dimin sh the

rapidity of absorption from the aii'. Thus hard-watei' lakes

liave an ad\antage over soft-water lakes in the matter of secui-ing

])lant food, and in fact the pojiidation of soft-water lak'cs seems

to he smaller than that of lakes of tlu' other type.
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It is worth while to devote a few words to gaseous products

of decomposition other than carbon dioxide. So long as the

bottom water contains an al)nndance of oxygen no other gas than

carbon dioxide is produced- in apprecialVle quantities. But as

the oxygen becomes greatly reduced or wholly disappears, de-

composition continues in new forms, and under tbese conditions

of anaerolnc fermentation other gases may be developed in con-

sideral)le amount. It is apparently true that carbon monoxide

may be present in the lower water of lakes in appreciable quan-

tities, and it is certain that marsh gas is developed in large vol-

umes in lakes where the amount of fermentable material is great

and where the oxygen dissapears from the lower water early in

the season. These gases first appear near the bottom, where de-

composition is going on most actively and where oxygen first

disappears. In many lakes they are found onlv in small quanti-

ties and close to the bottom, but in proportion as the amount of

decomposable matter increases, they are found at considerable

distances from the bottom, and in certain lakes all of the water

below the therinocline may contain marsh gas in appreciable

quantities, often becoming very great as the bottom is ap-

proached. These gases do not seem to have any very definite un-

favorable efEect on the life of the lake. Diffusion is so slow that

they do not reach the upper water and experiments indicate that

their presence in the lower water adds little, or nothing, to the

unfavorable conditions brought about by the absence of oxygen.

It should be noted that these processes involve a loss of me-

terial for plant food. Carbon dioxide, produced by aerobic de-

composition, is available for plant food in the lake, or, if not

there, then elsewhere as part of the general stock of that gas in

the atmosphere. But marsh gas has no such relation to plants

and all substances converted into it are lost to the cycle of life.

Its production means just so much reduction of the food supply

of the lake. The same may he said of the carbonized, peat-like

substances produced from the partial decomposition of plants

under water. So long as these remain under water, they are

practically withdrawn from the food supply. Against all these

influences which tend to diminish the stock of food for its in-

habitants, the lake is contending, but with imperfect means and

only partial success.
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I have thus hastily and imperfectly sketched the respira-
tion of an inland lake, not because the story is known with any
fullness or completeness, but partly because our pres.>nt knowl-

'

edge, imperfect though it is, shows that the subject is one of
great scientific interest: partly also because many practical
hints regarding tlie utilization of lakes in iish culture can come
from our knowledge of respiratory conditions. We are accus-
tomed to think of the food producing capacity of the lake as the
factor which determines the kind and amount of the crop of fish

which it can produce. It is a somewhat new thought to me, and
I have no doubt that it is equally new to many of vou that the
respiratory capacity of the lake may have even greater influence
in this matter than has the capacity for the pro'duction of food.
Yet it is plain that such is the case and that a knowledge of the
respiratory conditions of the lakes in which our fish Ive to be
planted is necessary if the best results are to be reached.

Discrssiox.

:\rr. Titcomlj
: [ just want to say one thing in connection with

tlie question of "Kespiration," and that is tlie use of tlic outlet of
a lake as a water sup])ly for fish culture purposes. Dr. Bean in
his enumeration of a Uw of the troul)les, mentioned the fact tbat
it was (litlieult even in tlie state of Xew York to find suitable
water sujiply. Xow. I liave always entertained the tlieorv tbat to
get an alniiidant supply of water for an immense trout hatchery,
])erhaps larger than any in existence, tbe outlet of a lake wouid
I)e the proper source. Dr. Birge In-ings out again, as be did
last year, some of the difficulties to l)o encountered. At the
same time. I think that bis investigations, or investigations
along the same line, would delinitely determine whether it is

safe to use the outlet of a lake. In otber words, in the summer
time, we wish to get an abundance of cold water. Xow, the f
question is, wlietber we can go to a lake and draw the water from
a certain de])th to get cold water, and at tlie same time get Avater
containing the proper amount of oxygx'u. I infer from his
paper, that it can lie easily determined at wliat depth we can
depend upon a certain temperature of water and at the same time
determine whether the water at that depth contains sufficient
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life to hatch and rear young fish. I think that is really a very

valuable point to be considered in connection with this investi-

gation.

President : That can very readily be determined. Of course

if you are willing to take the surface water, that is all right.

Mr. Titcomb : That is usually too warm.

President : If you want the deeper water, you will liave to

consider several questions. If you want a very large supply,

you will have to consider the question as to whether there is

svifficicnt water in the lake to give you water of that temperature,

because you will fin<l that the supply of water in the lower part

of the lake is in ordinary cases extremely small. We have done a

great deal of work on lake temperatures, which I hope

to have published during the year. Xow, we find that there

are very few lakes indeed where the bottom temperature during

the winter rises to an appreciable extent in a way which can be

attributed to ground water. This means that very little water

is getting into the lake from the ground, since the lake tempera-

ture goes doAvn to 2° or 3° C, and the temperature of the

around water in our latitude is somewhere about 8° C. Almost

all water coming into the lake, comes in the upper part above

the water level, or immediately below it, and the idea which so

many people have that there are great springs down in the bot-

tom of lakes is entirely erroneous. In an open sand region, where

there is comparatively little clay near the lakes, there may be the

same kind of slow circulation through that sand bottom that

there is through the general water-bearing strata of the country,

but in most lakes the bottom is covereil with a very impermeable

layer of mud. We were working on the winter temperatures of

Lake Mendota last winter. AVe had a pipe about twelve feet

long, and drove it down into the mud in sixty or seventy feet of

water, so that we got a section of mud; we could not get more

than five feet of mud to come up in the pipe ; that was just as

stickv as hasty pudding. There was practically no seepage of

water through it ; so that the entrance of water into the deeper

part of the lake is slight. It you wanted a small supply for a

hatching trough, that would be all right:—but if you wanted

water on a large scale, to supply a trout hatchery in that way,.
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YOU would have to consider carefully whether the lake would
stand that drain upon it, hecause by far the greatest source of
water is at the surface and immediately below the surface.

If you will o-o to a lake in August or September, and de-
termine the question of temperature and gas, which is a very
easy thing to do, that will tell the story.

President: Js there anything further in this matter?

]\Ir. Seymour Bower
: It is a very important jjaper and has

a great deal of practical value. I think the planting of a great
maiiy of the tish which we are now planting might be avoided.
We plant a good deal of lake trout l)v eggs.

President: I jjolieve that if you are going into planting
lake trout or whitefish in any inland lakes, it would j.ay yon to

have the lakes examined before you put the fish in; l>ut T hoi)e

to be able to say that positively next year. Last vear we did
this, which shows you something about it. You know the l)laclc

fin, ^\•hich is the common whitefish of our inland lakes {niyripen-
nis). it has been said goes to the bottom in summer. Now unless
it goes into the mud like a frog in the winter, it cannot go down,
because these lakes have no oxygen in the bottom water.
We were working on one of the lakes in northern Wisconsin,
a lake aljout fifty feet deep, and we happened to set our oJH
net right across this point in tlie lake where the cool water Ije-

gins. The inner end was in the warm water, and the outer in the
cool water, and when the net was taken up, there were perhaps
eight or ten of these black fins, and they came from the lake just
at this junction. Xow it seemed to us that this showed, as well
as one experiment could sliow, the fact that this fish was living
in water which was just as cold as it could find oxygen in. So
that there would l)e only a pretty limited area in that lake in

which tliat fish could live.

^fr. Clark: On account of the temperature of the water

—

did tliat have something to do with it?

President
: They would not come up in the warm water any

more than was necessary. They probably liked the cold water.

But they would go down into the cold water as far as they could.
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They would not be shut out of the lower water h\ the tempera-

ture.

^fr. Clark: ^Ir. President, some years ago, T had just that

same experience in makiug- some investigations in a small lake

in Oakland County, Michigan, in Walunt Lake, and that was in

Xovemljer. and the gill net was set not on shore, l)ut in ])erhaps

five or six feet of water, and run out several rods—I could not

give you the distance; we caught thirty whitefish, six lake trout

- and one pike perch. The whitefish were in the net in not over

twenty feet. They were hunched right in, and the lake trout

were right Just above theui, and the one pike perch was above.

President : We had this experience with lake trout.

We went to a lake in northern Wisconsin, known as Trout Lake,

which I wrote of in the paper I published in the last transac-

t'ons, although the lake was examined after the meeting. We set

our net there in the deepest water, very close to a hundred feet,

and after it had heen set, we went out and determined the oxygen

right down to the bottom of the water, and found oxygen there.

On hauling the net at the same time, we found a number of

lake trout in the net at that depth, so they were in the very

bottom of the lake ; as a matter of fact, they were in the bottom

part of the net, though I do not suppose that had any special

significance; they might have moved down as well as up; hue

they were in as deep and cold water as they could find.

^Ir. Clark: That was the reason they were there, trying to

find that cold water.

President : The net did not extend from warm to cold water.

This was wholly into the deep water.

j\[r. Carter : Is there any way to determine how much

oxygen there is? Can you tell us?

President : We have used the Winkler method of testing

for oxygen, if you know that.

^Ir. Carter : I don't know anything about it at all.

President: I am ignorant of chemistry, yet I learned in

half an hour to use the test, and think anybody else can. It is

one of the standard methods in the books. We use a pump and



Anirricait Fishrrics Soricti/ 245

hose to brii^u' tlic water up, whicli lias to he mixed with various

chemicals. When you coiuc to tlu' actual test the amount (if tlic

solution to he used varies with the amount of oxvg'en originally

present in the water. The proper amount can he determined

very accurately hecause the color of the water changes when

enough of the solution has heen added, and from the amount

used it is easy to determine the amount of oxygen ])resent.

^Ir. Clark: I would like to ask the ])resident if Professor

Hawkinson has puhlished his re])ort.

President : Professor Hawkinson has not, at least 1 suppose

not, I haven't received it.

T^sually tlu' lakes in Wisconsin which carry oxygen to the

l)ottom have shown vei-y spai'se hottom life and from the rejiorts

I have received from Mi'. Wagner, who is looking up the fish,

that seems to he true in the additional lakes lie has examined

this season.

^Ir. Lydell : Would it he possihle for a practical fish cul-

turist to take the ajiparatus and i'wul out whether there was

oxygen, without a scientist to tell him?

President: If I liad the a]t])aratus, I could show anybody

how to use it.

^Ir. T^ydell : This pajier was very interesting to me. Lots

of times, while raising nets^while on examination of state waters,

we would iind. as the net would drop off into deeper water, the fish

would shut off instantly. Last season, the commission sent me

to one of the lakes to find if there were any wall-eyed pike there.

I had supposed the wall-eyed pike would be in deep water, but

did not find any. I have found out now why I did not find them.

President : The only trouble with youi- investigation is that

if you are going to do it, you must carry a puni]) and hose,

a number of l)Ottles and so on. and it is a good deal of a nuisance.

(A A^oice: It depends on the liottle.
)

President: These are a difi'erent kind of bottles. •

(Laughter.)



THEORY vs. PRACTICAL TESTS

BY J. J. STRAXAHAX, OF BULLOCHVILLE, GA.

It had not been my intention to prepare a paper for this

meeting, Imt a little reflection has changed my mind.

I take it for granted that the question of large and small

fingerlings in black bass planting is settled in favor of tlie

latter, or rather in favor of both, but even if it is, a few words

on this side of what was at one time a controversy, may prove

interesting if not instructive.

The Cold Spring, Ga., station of the bureau of- fisheries

distributed during the fiscal year closing June 30th, 242,000

l)lack bass, of which the major portion was what is known as

Xo. 1 fingerlings, ranging in length from one inch to one and a

half inches. This allowed us to cover well the states of Georgia.

Alabama and South Carolina, with some shipments for North

Carolina and Florida.

If an attempt had been made to supply these hundreds of

applicants with large fingerlings, say two to four inches long,

we must have signally failed. But it may be urged that the feAv

served with the larger fingerlings would have been better served.

This positively would not have been so, as shown by actual re-

sults. It will require from 500 to 1000 Xo. 1 fingerlings to

produce 100 Xo. 3's, and the 500 or 1000 Xo. 1"s will produce

far greater and more satisfactory results than the 100 3's. From

our past four years experience in planting Xo. I's we get only

favorable reports. In the neighborhood of the station where we

have a Ix'tter chance for observation, we get reports most gratify-

ing. In the case of new ponds or those newly stocked, the

owners; liring us reports of the capture of one-year- old bass in

greater numbers than it would have been possible to have planted

if only large fingerlings had Ijeen distributed. From all direc-

tions came only favorable reports. Pond l)uilding and fish cul-

ture interests are greatly on the increase over all the territory

that we cover, and there could be no better endorsement than
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this of the plan of phinting thousandri of Xo. I's in phice of

lumdrcds a little larger.

Our aim is to hold our young bass in the brood ponds just

as long as possible and collect them before the school breaks up.

This when they are from one to one and one-half inches long,

perfectly formed in fin, scale and development and as hardv

and easily transported even to long distances, as their larger

brothers.



A STUDY OF THE GUANO INDUSTRY AND FISH-
ERIES OF PERU

p.v liOBEirr ]•:. cokkr.

Of Johns Hopkins University, Baltimore, Md.

^[y object in Peru is to stiulv the giiano islands from the

biological aspect, with reference to suggesting measures for the

protection of the birds and the perpetuation of the guano in-

-^^^

>it^l^Kr'''AL-^

Shipping guano from S. Island of the Ballestas — altitude about 400 feet or more. The big pile of

guano, being sacked, is all new— nests of cormorants made during pa?t breeding season.

Is being lowered to a "iancha" which conveys it to a German barge

destined for Antwerp. June, 1907.

dustrv. Also to make inquiries in regard to the fishes and fishery

methods in Peru, with a view to recommendations looking to

the development of the fishery industries of Peru. These may
seem to be two quite distinct lines of work, yet there is a close

relation between them and the Peruvian government has acted

wisely in coupling the two studies together at the beginning.

Xot only is guano actually a fishery product, the birds serving

as agents in the fishery, l)ut in regiilation and protective meas-
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inx's till' only two classes of jx'opU' t(.) \k' eoiisideriMl ai'c the o-uano

workers and the fishernion, and the execution of sncli measures

may etticiently and economically Ije vested in the same office

which may direct the fisheries. In accordance with instructions

from the Director de Fomento, I am visiting- the most important

coast ])oints and the chief guano islands. In the northern region

T have made a trip from Callao to Payta (a difiference of 7° of

latitude), visiting seven coast points and five groups of guano

Cormorants, the birds that make the guano on S- Is. of Ballestas. Only a small pa:t ot the flock

is in view. June, 1907

islands. At shore ])oints and islands notes are made in regard

to the fishes ohserved and reported and the methods of fishery in

use. At the islands attention is given to the alnindance and

hahits of the birds and the relation of l)irds and lohos. 1 am
now in the Ballestas islands off Pisco in the south and expect to

visit in the near future, the C'hinchos, San Gallan, the islands

.of Independencia Bay and such coast points as time allows for.

In addition to the inquires mentioned I am collecting fish,

guano birds, and some other forms for sulisequent systematic

identification of the useful forms.
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Fishery. The fisheries of Peru are eapaljle of greater de-

velopment. The markets of the coast are supjjlied with some ex-

cellent fresh fish Init not to the degree, as regards number and

variety of fish, to which they may be. The fish of Peruvian

waters, in salted condition are appreciated l)y the inhabitants

of Peril and neisrhboring countries, but the saltino- industrv is

^'t^^SS^ ^^v •-.' ,'

Shipping guano from Ballestas—height 200-300 feet. (Middle island). May, 1^07

at present on a most unsatisfactory basis and of an importance

far below its possibility.

Some of the methods in use are of interest. The cavallitos or

"pony" boats are perhaps well known—a small and graceful

boat of reeds on which the Indian fisherinan rides astride, as on

a hobby-horse, using his hook and lines or working his end of the

seine—in most picturesque fashion. The balsas or rafts (large

and small) of l)alsa wood are very service<ible and exclusively

used in some regions. On the larger ones, with l^ig sails spread,

the fishermen take their families with them to remain out fish-

ing and salting their catch for periods of a number of days.

These primitive but useful types of l)oat are to a great extent

displaced now by more modern fishing boats, especially Mediter-

ranean types introduced by Italian and Greek fishermen.
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It ipi interesting to find the selaehians valued as food fish,

—

sharks, rays, ang-elotas ( angel-fisli
) ,

guitarras (guitar-fish).

The guitarras and sometimes angelotas arc dried hy a process

accomplished without the use of salt or other preservative ma-

terial.

The only important shell-fish marketed is the scollop—eral)s

are almost unused ; the s])iny lohster is fished but on a small

scale. The comparatively abundant green turtle is quite un-

apjjreciated, being scarcely used except for oil for medicinal pur-

poses and for miners' lamps.

Guano. While the ancient deposits of giiano are almost ex-

hausted, the industry of the extraction of giiano is not to be re-

garded as a matter of the past. Competent persons estimate

the present annual deposit at 25,000 tons or more. I cannot

now venture an estimate, l)ut may say that the above estimate

gives a fair idea of the present commercial importance to Peru

of the guano birds, and I feel assured in stating from observa-

tions, that with proper regulation—effective protection of birds

and eggs from destruction, oljservance of closed season, and

probably alternate closing of islands, the present available an-

nual dejiosit may l:)e consideral)ly increased.

By measurements, weights and computation, I have esti-

mated the deposit on the chief breeding ground of this island as

over 250 tons of pure guano. Guano extractors here now com-

pute that upwards of 500 tons of new guano will be shipped

from this island this season—and this is the least important of

the three larger islands of this one group.

The important guano birds as so far observed, are in order

cormoranta (3 species, one important), pelicans, gannets (2

species). Other interesting l)ird inhal)itants of the island are

Larus giills (two species, one of possible injury to the industry),

penguins, the "]iotiyunki'' (a bird I have not taken yet)—the

turkey Inizzard (injurious in the destruction of eggs and young),

and some shore birds. The only mammals I have observed are

the lobos, and, in the caves, small bats.



THE NEED OF AN INTERNATIONAL FISHERIES
SOCIETY

BY O. T. OLSEX. GKI.AISBY, EXGLAXD.

There is probably no one present who will hesitate to agree

that there is an nrgent necessity' for the establishment of such a

society as the one I now propose. Many congresses are held

from time to time, and many matters of interest to the fishing

industry are discussed, but unfortunately it is generally found

that after the talking is done, and the resolutions are passed,

matters deserving a better fate are allowed to drop for the want

of a representative international society to make use of the in-

formation thus gained. If such a society were in existence, the

best results of individual and collective effort might be utilized

for the benefit of the fishing industries of the nations con-

cerned. These industries have of recent years developed enor-

mously. So much so that there are those to be found who assert

that as a wealth-producing concern fishing has seen its best

days. It is a well authenticated fact, however, that the depre-

dations of trawlers are small in comparison with the damage

done by the fish themselves. Individual scientists have done ex-

cellent work in the past, but it is only of recent years that in-

ternational investigation has been attempted. Much very valu-

able research is being made at the present time, but for the full

benefit to be enjoyed by the fishing industry, and indirectly by

the general public, an international fisheries society is indispen-

sable. It should consist of scientific and commercial men with

one common o1)ject in view—that is. the well-l)eing of fishing

as a commercial undertaking, and its development as a means

of providing food. In obtaining the best results commercially

the work of the scientist plays a very important part. As time

advances it will doubtless be found that this part becomes in-

creasingly important, so that it behoves everyone interested,

whether financially or otherwise, to support any proposal lead-

ing to the cooperation of science and commerce.

When formed, and in proper working order, such a society
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would l)c in a position to niako representations to any govern-

ment, with a vii'W to reform and introduction of measures calcu-

lated to further the interests of all. It would not only Ije ahle to

make use of the results of the work of others, but it would be a

capal)le and influential liody in itself, holding meetings period-

icall\- and issuing litei'ature. It slioidd prosecute witli energy

the study of all matters pretaining to fish life before ca])ture.

and after capture to study the 1)est means of converting it to the

])ubl:c use. at all times by means of its literature acquainting

its members with its proceedings. To briefly summarise I would

give a few heads which would be dealt with advantageouslv :

—

(1.) The natural history of fishes: their use as human
food, their migrations and habits.

(2.) The means of catching. })reser\ing and transporting

fish.

(o.) Oceanography: the physical condition of the sea; tidal

effects: fish hatching.

(4.) Fishery laws; determining the nationality of fishing

vessels at sea.

( ."). ) Fishing vessels and their a])pliances.

((). ) The qualifications of skip])ers and nuites of fishing

vessels, and their examination for certificate of

competency.

(7.) Territorial limitations.

These headings, of C(mrse, could be extended indefinitely as

requirements demanded. Fishing as a sport might be includcfl

with a view to the better accommodation of anglers in countries

other than their own. working in conjunction with the clu1)s

and societies already in existence for this ])urpose.

Such a society, with an infiuential and enthusiastic pres-

ident, a council composed of men l)ent on the advancement of

the fisheries, and a body of members eager to help one another

(and incidentally to help themselves), cannot fail to accomplish

its purpose. It would be supported by the sul)scriptions of it-;

meml)ers, and issue its literature in English, French and Ger-

man. The meetings could be held in several coimtries in rota-

tion.

Further evidence of the demand for such a Societv is not
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lacking, and as time advances that demand increases. Perhaps-

in this audience may l)e found a few willing to be the nucleus

from which the proposed society will be formed, and to whom

the thanks of the Fisheries, and indirectly the thanks of the

public, will be due.

(Ap])lause.)
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Atwood. Anthony, 7S Waterest Street. Plytnoutli. Mass.

Avery. Carlos, Hkitchiiisoii. Miiiji.

Aver, F. W.. Bangor, Me.

Baheoek. John P., Fisheries. Coiinnissioner^ Victoria, British

( 'ohiaitna. Can.

Bailey, Xelson, \Yelts Biver, Yt.

Baldwin, 0. X., U. S. B. F.. LeadriJJe. Cuto.

Ball. E. M.. r. N. />'. F.. BainJ. Cat.

Barhour. Tliomas, Maseuiii of Com paratirc Zoology. Ca)ahrii](/e

Mass.

Bartlett. Dr. S. P.. F. S. B. F.. Qaiiicy. Jtl.

Bassett, C. P.. Fair Fair. Mirh.

Bassett. F. H., Fair Fair. Mirh.

Bastedo. S. T., Toronto. Can.

Beanian, Hon. D. C, Boston Building, Denver, Col.

Beeman, Henry W., Xew Preston, Conn.

Bean, Barton A., U. S. Nafionat Museu)ii, Washington, D. C.

Bean, Hon. Tarleton H., Capitol, Albany, X. Y.

Beardsley, A. E., Greeley, Col.

255
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Belmont, Hon. Perry, oSO Fifth Areniie. Xew York City.

Bennett, Charles P., Secreiunj of State. Providence. R. I.

Biekmore, Prof. A. S., American Mu.^eaia of Xatara] History.

New York City.

Bigelow, Hayes, Brattleboro. Yt.

Birge, Prof. E. A., Madison. Wis. ( Life.)

Bispham, Charles K., loOS Walnut Street. Fliiladelpliia. Pa.

Bissell, John H., Detroit. Mich.

Blatchford, E. W., Chicago, III.

Blakeslee, T. J., 353 Fifth Avenue, Xeu- York City.

Boardman, W. H., Central Falls, R. L .

Bogle, C. M., Editor Pacific Fislierman, Seattle. Wash.

Booth, Dew-itt C, U. S. B. F., Spearfish, S. D.

Booth, W. Vernon, care of A. Booth £ Co., Chicago. III.

Bower, Seymour, Detroit, Mich.

Bower, Ward T., U. S. B. F.. Detroit. Mich.

Bowers, Hon. George M., i'. S. Commissioner of Fishei ies. Wash-

ington, D. C.

Bowman, W. H., Rochester, X. Y.

Bowman, W. F., Breakwater Hotel. Woods Hole, Mass.

Brass, John L., Drayton Plains. Mich.

Brewer, E. S., Owosso, Mich.

Britton, F. H., Vice President and General Manager St. Louis

Southwestern Railroad, St. Louis. Mo.

Brooke, Charles F., Sandy Spring, Md.

Brower, J. F., Torresdale Hatchery, Hohneshurg, pu. (Life.)

Brown, George ^L, Detroit, Mich.

Brown. G. W. X.. U. S. B. F.. Hrwin, Tenn.

Brown, Thomas, Sainton, Ore.

Brown, Thos. \V., Minn. F. cO G. Ass., Glen wood. Miuu.

Brush, Dr. E. F., Mount Vernon, X. Y.

Buck, William 0., U. S. B. F.. Gollu Lake. Me.

Buller, A. G., Erie, Pa. (Life.)

Buller, Howard M., Beliefonte. Pa. ( Life.)

Buller, Xathan R., Plea.sant Mount. Pa. (Life.)

Buller, AYilliani, Corry, Pa. (Life.)

Bumpus, Dr. H. C, American Museum of Xalural History. 77t]i

and Sth Avenue, New York City.

Burkhaus, Jerry, Hohneshurg, Pa.
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Burner. W. G., Durbiii. IT. Try.

Burrowes. John C, Xurf(/ll\ ]'(i.

Campbell, S. li., Slate Fisit (/unintissioii, Laramie, Wyo.

Canfield, H. L., U. S. B. F., Washinr/ton, D. C.

Capehart, Dr. W. I^. Avoca. X. ('.

Carter, E. X.. U. S. B. F.. St. Jolnishnry, Vt.

Carter, Geo. L., Lincoln. Neh.

Casselnian, E. S., Kanip Kit] Kare, Raqiiette Lake, N. Y.

Chamberlin, E. M., U. S. B. F., Washington, D. C.

Chandler, Horatio, Kingston, Mass.

Cheney, Major Richard 0., South Mancliester, Conn.

Cheyney, John K., Tarpon Springs, Fla.

Chirk, C. C, Sic> East South Street, South Bend. Lul.

Chirk, Frank X.. V. S. B. F.. XortlwiUe, Midi.

Chirk, Ered. Mill CreeJr. Mich.

Chirk, Walton ¥., Westerly. B. L
Cobb, E. W., Taunton, Mass.

Col)b, John X\, U. S. B. F.. Wastdngton, D. C.

Cogswell, T. M., r. *s'. B. F., Washington, D. C.

Cohen, X". H., Urhana. III.

Coker, Eobert E., Johns Ilopl-ins Unirersity, Baltimore, Md.

Cole, Leon J., ISO Lawrence Street. Xeir Haven, Conn.

Cone, Moses H., Greensboro. X. C.

C^onway, R. J., Belle Isle. Detroit. Midi.

Cooper, E. A., Cold Spring Harbor, L. /.

Corliss, C. G., U. S. B. F.. Gloucester. Mass. (Life.)

Cox, Lion. Henry C, Well^boro. Fa.

Cruickshank, James, J7o Central Farli, West, Xew York City.

(Life.)

Cunningham, F. W.. U. S. B. F.. Gloucester, Mass.

Curry, E. J., Freeland. Fa.

Curtis, J. M., Clerdand. 0.

Cutler. Wm.. Mill Creek. Mich.

Davies. David. Wylhcrille. Ya.

Dean, Herbert D.. U. S. B. F., Xeosho, Mo.

Degler. E. A.. Sportsman's Association of Cheat ^Lountain, Cheat

Bridge, W. Ya.
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Delauey, 0. J.. Moorestoicn, X. J.

Dennis, Oregon ]\Iilton, Secretary Mari/land State Game and

Fish Protective Association, Baltimore, Md.

DeXyse, "Washington J., Gravesend Beach. Borough of Brook-

lyn . X. Y.

De Puv, Henry F., JfOG Dunham Ave., Cleveland. Ohio.

Dickerson, Freeman B., Detroit. Mich.

Dickinson, G. C, Harrietta. Mich.

Dinsniore, A. H., U. S. B. F.. Birdsview, Wash.

Donahue, L. H., LeadviUe, Col.

Douglas, W. B., St. Paul, Minn.

DowTiing, S. W., V. S. B. F.. Put-in -Bay. 0.

Dunlap, I. H., V. S. B. F.. Wa.^^hington, D. C.

Evans, A. Kelly, 25 Front St.. Toronto. Can.

Ebell, Hon. F. W., Harrisburg, Pa.

Edwards, Yinal X., U. S. B. F., Woods Hole. Ma.ss.

Ellis, J. Frank, U. S. B. F., Washington. D. C.

Evans, Barton D., Harrishurg, Pa.

Evermann, Prof. Barton W., U. S. B. F.. Washington. D. C.

Evermann, J. W., Assistant General Manager Te.vas £ Pacific

Railroad, Dallas, Tex.

Fassett, H. C, U. S. B. F., Washington, D. C.

Fearing, Hon. D. B., Newport, R. I. (Life.)

Ferry, C. H., Room 1720, Old Colony Building, Chicago. III.

Filkins, B. G., Northville, Mich.

Fisher, John F., Chapinville, Conn.

Follett, Eichard E., New England Fish and Game Protective

Association , Boston, Mass.

Fox, Captain J. C, Put-in-Bay, Ohio.

Fullerton, Samuel F., St. Paul, Minn.

Gardner, W. E., HolUdayshurg. Pa.

Gavitt, W. S., Lyons, N. Y.

Geer, Dr. E. F.. St. Paul. Mlini.

Geer, E. H., Hadlyme, Conn.

Gibbs, Cliarles, U. S. B. F., East Orland, Me.

Gill, Dr. Theodore, Smithsonian Institute, Washington, D. C.
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Goldshorouo]), K. L.. l\ ,s'. /;. //._ Wasliimjlun . I). C.

(I rail a in. A. ]\., HerkeJey. M/i.'<s.

(Jraiit. R. P.. Treasurer AiKjlers' Association of St. Lawrence
Hirer. ('Iai/t(jn . X. )'.

Grave, Dr. Caswell, ./o/ins //opl-ins I'nii-crsiti/. Ilattiaiorr, Mil.

(xray, (George M.. Woods Hole. Mass.

Gret'ii, Cliestcr K., ('. S. B. F.. Cape Tincent. X. 1'.

(IrocJi. Dr. D. \\.. Ohio Fish and (jarne ('onnnlssion . Dai/ton. 0.

Grill. Joliii 11.. Sherliarne. Minn.

Grindic. ('. S.. F. S. B. F.. Fast Orland, Me.

GuiK-kel. John E., Toledo. 0.

(uiriiraii. V. (J.. .2JfS Jaclson Boulerard. ('lFtca(/o. HI.

Haas. William, Corri/. Fa. (Life.)

Hagert, Edwin. The Continental. Philadelphia . Pa.

Hahn, Captain E. E., F. S. B. F.. BootJibay Harbor, Me.

Haley, Caleb, Fulton Marl-et. Xeir York.

Hall, ('. E.. Superintendent I'arl-sidc HatcJieri/. Criesco, Pa.

Handy, L. B., South Warcham. Mass.

Hankinson. T. L.. Charleston . HI.

Hanson, G., Osceola Mills. Wis.

Harron, L. G., F. S. B. F.. Wash in,/ ton. H. C.

Hartley. E. M.. 500 Bullitt Bldg.. Philadelphia. Pa.

Hartman, Phil.. Fric. J 'a.

Hay, Prof. W. P., Howard Fnircrsity. Wa-^hington. D. C.

Hayes, J. E., Esq., Detroit. Mieh.

Hamberger, Hon. John, Erie, Pa.

Helmer, D. S., Post Alleghmy. Pa.

Helnier, E. E.. Post Allegheny. Pa.

Heni])shill. T. J.. Hollidayshurg. J'a.

Henkel, C. I)., Tupelo. Miss.

Henkel, C. P., F. S. H. F.. AfognaP. Alaska.

Henry. W. S.. Parkside. Pa.

Henshall. Dr. James A., F. S. B. F.. Bozeman. Mejnt.

Hill, J. H.. Supernitendenl Fnipqiui Halclicrip Hoaglin. Doug-

las Count//. Ore.

Rmo^.W.B.. White Sul/dmr S/irings^W. Va.

Hobart. T. D.. J'am/ia. (irai/ CiinnUj. Te.ras.

Hogan, J. J.. Madison. Wis. (Life.)
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Holden, H. S., Syracuse, N. Y.

Huljbard, Waldo F., U. S. B. F.. Xashua, X. H.

Hughes, Hon. W. H., St. Louis, Mo.

Hume, E. D., 322 Merchants Exchange, San Francisco, Cal.

Huntington, L. D., Xew Eochelle, S. Y.

Huiibut, H. F., East Freetown, Mass.

Hutchinson, E. S., 1331 G Street, Washington, D. C.

Ingraham, E. W., Oil City, Pa.

Irish, Clifford E., Lake George, X. Y.

Jennings, G. E., Fishing Gazette, 203 Broadway, Xew York City.

Jewett, Stephen S., 61-!^ Main Street, Laconia, X. H.

Johnson, F. ]\I., M. D., 43 Tremont Street, Boston, Mass.

Johnson, 0. J., Glenwood, Minn.

Johnson, Mrs. F. M., 43 Tremont Street. Boston, Mass.

Johnson, R. S., U. S. B. F., Manchester, la.

Johnston, 8. M., Union Wharf, Boston, Mass.

Jones, Dr. 0. L., 33 W. 30th Street, Xew York.

Joslyn, Hon. C. D., Detroit, Mich.

Keeseeker, A. G., U. S. B. F., Fishery, Tenn.

Kelly, H. L., Jr., U. S. B. F., Oregon City. Ore.

Kendall, Dr. William C, U. S. B. F., Washington. D. C.

Kent, Edwin C, Tuxedo Cluh, Tuxedo, X. Y.

Kenyon, A. "W., Usquepaugh, B. I.

Kief, W. M., Tuxedo Park. X. Y.

Kisterbock, Josiah, Jr., "The Continental," PhUndeJphia, Pa.

Kittredge, Benjamin R., Kent Cliffs. Putnam County, X. Y.

Knight, Prof. A. P., Querns University, Kingston, Can.

Lambert, E. C, Amoskcag Mfg. Co.. Manchester, X. H.

Lambson, G. H., U. S. B. F., Baird, Cal.

Latchford, Hon. F. R., Toronto, Can.

Laumen, Felix, U. S. B. F.. Washington, D. C.

Lawton, Herbert, Quincy, Mass.

Leach, G. C, U. S. B. F., Put-in-Bay, Ohio.

JjeSiTj, John L., U. S. B. F., San Marcos, Tex.

Leisenring, W. A., Mauch Chunk, Pa.
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Lewis, C. C*., NortJiviUe, Midi.

Ijewis, Cliarles E., Cliaiiihcr of L'oinuiercc, Minneapolis, Minn.

Lochcr, A\'iii. Kahunazuo. MicJi.

Locke. E. E., C. N. B. F., Woods Hole, Mass.

Lvdell. Dwiu-lit. Mill Creel-,, Mich.

Mahone. A. H., Morgan loim. W. Va.

Mallory, Charles, Bnrlinf/ Slip. Xcir I'orl-.

Manning-. W. W.. P. 0. Box. i;?,V. Boston. Mass.

Mantnn. Dr. W. P., Detroit. Mich.

Marty, John M., Minn. F. & G. Ass.. St. Paul. Minn.

Marks, H. H., SaiiU St. Marie, Mich.

Marks, J. P., Paris. Mich.

Marsh, :\r. C, U. S. B. F.. Wastiinf/ton. D. ('.

]\[artin, Timothy J., care of Paris. Collamore tC Co., Fifth Ave-

nue. Xeir Yorl: City.

Mathewson, (r. T., Thorn psonville. Conn.

May, W. L., IGoo Market Street, Denver. Col.

Mayhall, L. E., Supt. Citnnnercial Trout Co.. Sultan. ]Yas]t.

McCook, George M., (Jliio Fish ami Cau/r Coinniission. Steuhen-

ville, 0.

McDougal, J. M.. Gunnison, Col.

Mead, Prof. A. D., Bruivn University, Providence, B. I.

Meehan, W. E., Commissioner of Fisheries^ Harrisburg, Pa.

(Life.)

Meeker, D. W., Moorehead, Minn.

Merrill, M. E., U. S. B. F.. St. Johnsbury. Vt.

Miller, Frank, Pat-in-/lay. 0.

Milligan, Dr. J. D., U. S. B. F.. Woods Hole. Mass.

Mills, G. T., Carson Cily. Xev.

Monroe, Otis, Mill Creek, Mich.

]\Ionroe, William, Mill Creek. Mich.

Moore, Charles H., care of Michigan Fish Commission, Detroit.

Mich.

Moore, Dr. H. E., V. S. B. F.. Washington, D. C.

]\rorcher, George, London. 0.

Morgan, C. W., N. Y. Aquariaia. Xeir Yorli.

]\rorgan. H. A., University of Tennessee. Kno.vville, Tcnn.

]\Iorrell, Daniel, Hartford, Conn.
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Morris, Eobert T., M. D., 616 Madison Avenue, Neiv Yorh City.

Morton, AY. P., Providence, E. I.

Mountain Lake Camp, E. F. D. Xo. 1, Sanhornville, X. II.

Miissey, George D., Detroit. Midi.

Neal, John R., 22'^ "T" Wharf, Boston, Mass.

Xeal, L. J., Mill Creel; Mich.

Xevin, James, Madison, Wis.

jSTewman, Edwin A., 4305 Sth Street. X. W.. Washington
.
D. C.

Xorris, J. Olnev, Eoom 212, Chamber of Commerce Bid;/.. Batti-

more, Md.

Xorth, Paul, Ohio Fisli and Game Commission, Cteveland. 0.

O'Brien, W. J., South Bend, Xeb.

Ohage, Dr. Justus, St. Paid, Minn.

O'Malley, Henry, U. S. B. F., Oregon City, Oregon.

Orahood, H. M., 1010 Seventeenth Street, Denver, Col.

Orr, W. J., Bay Port, Mich.

Palmer, Dr. Theodore S., United States Department of Agricul-

ture, Washington, D. C.

Palmer, Stephen S., Monticello, X. Y.

Parker, W. H., Lac la Peche, Quebec, Canada.

Payne, Charles, Wichita, Kans.

Parkhurst, Hon. C. Frank, Providence, E. I.

Partridge, H. E., Minneapolis, Minn.

Paxton, Thomas B., Ohio Fish and Game Commission, Cincin-

nati, 0.

Peahody, George F., Appleton. Wis.

Pennington, Robert, Wilmington, Del

Peoples, Hon. Hiram, Xew Providence, Pa.

Pearce, Captain T. C, U. S. B. F., Washington, D. C.

Pope, T. E. B., U. S. B. F.. Washington, D. C.

Porter, Hon. Richard, St. Louis. Mo.

PoAvell, W. L., Harrisburg, Pa.

Prather, J. Hub, Lexington, Ky.

Pratt, Joseph Hyde, State Geologist, Chapel Hill. X. C.

Preston, Hon. John L., Port Huron, Mich.

Price, Andrew, Marlinton, W. Va.
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Price, Calvin W., Marlinton . If. Yn.

Proctor, Hon. Rcdfield, rroclor, 17.

Race, E. E., U. S. B. F.,, Green Lake, Me.

Pamsdale, Frank ('.. Bni/field. Wis.

Randall, G. W., rif/injilon. Mass.

Rankin, J. F., Oliio Fish ami ilaiiic Com in issinii . Saiilli CliarJes-

ton. 0.

Rathbnn, Richard, SmlUisonlan Iiistitah', Wasliiiii/lon , I), C.

Ravencl, W. DeC, SmifJisoiiia/i Jaslihilc, WashiiKjlDn. T). C.

Reed. ('. A.. Fis]i and (^ani.e Wanh'ii, Santa Cruz. Santa Cruz

Count ij.
( 'at.

Reighard, Prof. Jacol) F., Universiti/ of Midi i (/an. Ann Arhnr.

Midi.

Richards, G. H., Scars Buitding, Boston, Mass.

Rippel, Rol)ert, Woodruff, Wis.

Roberts, A. D., Woonsocl-et. R. L
Roberts, C. C, Woonsocket. R. L
Robinson, Robert K., U. S. B. F.. Wtiifr Sul/diur Sjirin(/s. W.

Va.

Rogers, J. :\r., 15!) La Salle Street, Ctricaf/o. Itt.

Root, Henrv T., Providence, ii. I.

Rosenl)erg, Albert, Kahutnazoo. Midi.

Ruge, John G., Apatadticola. Fla.

Russell, Henry, Detroit, Midi.

Saft'ord. W. H., Department of Fislieries. Jlarrisbure/. Pa.

(Life.)

Salmons, Aldcii. Soatli Xorirallr. Conn.

Saunders, A. A., Carolina. B. I.

Saunders, Dr. H. G.. Cliattanooe/a. Penii.

Seagle, George A., P. S. Jl. F.. Wi/llierillc. Ta. ^

Sellers. M. G., PUm A rdf Sired. Pliiladdpltia. Pa.

Sherwin, H. A., P)() Canal Street. Cleveland. O.

Sherwood, (it'orge H., American ^fiiseum of Xaliiral Ilistorij,

11 III ami Stii .\vvniii'. Xeir ]'(irl,- Cilij.

Shirenian, Eugene G., Marlinsrille, /nd.

Shortal, Hon. J. M., iiDH Clieslnut Sired. St. Louis. Mo.
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Shurtleff, Merrill. Fisli and Game Commission of Xeic Hamp-
shire, Lancaster, X. H.

Simmon's, Walter C, Providence, R. I.

Singleton, James H., WoonsocJcet, E. I.

Slacle, George P., 309 Broadavay, P. 0. Box 28S, Neiv York City.

Smith, Frank W., Superintendent Coos River Hatchery, Marsli-

field. Ore.

Smith, H. G., Minneapolis. Minv.

Smith, Lewis H., Algoma, la.

Smith, Dr. Hugh M., U. S. B. F., Washington, D. C.

Smith, Captain J. A., 13 West 25th Street, Baltimore, Md.

Snyder, J. P., V. S. B. F., Washington. D. C.

Sonthwick, J. ]\[. K., Newport. R. I.

Spencer, L. B., Superintendent Aiinariam, 31 West 12St]i Street.

New York- City.

Spensley. Calvert, Mineral Point, Wis.

Stapleton, M. F., U. S. B. F., Mammoth Spring. Ark.

Starbuck, Alexander, Cincinnati. 0.

Starr, W. J., Eau Clairc,'Wiy.

Steele, G. F., Port Edward, Wood County. Wis.

Stephens, Lawrence de K., 221 Drummond St.. Montreal. Can.

Stevens, Arthur F., 227 West Grand Street, Elizabeth. X. .J.

Stevenson, Charles H., U. S. B. F.. Washington. D. C.

Stewart, A. T., V. S. B. F.. Xorthville, Mich.

Stone, Livingston, Cape Vincent, X. Y.

Storv, John A., East Orland. Me.

Stotz, Martin, 996 X. Marshall Street, Crogin Bldg.. Philadel-

phia, Pa.

Stranahan, J. J., U. S. B. F.. Bullochvillc, Ga.

Stranahan, F. A., Cleveland, 0.

Streeter, H. E., Carolina. R. I.

Sumner, Dr. Francis B., College of the City of Xeiv York. Xeiv

York City.

Surlier, Thaddeus, U. S. B. F.. White Sulphur Springs. W. Va.

Sykes, Arthur, Madison. Wis.

Sykes, Henry, Bayfield. Wis.

Talbot, Henry, Interstate Commerce Association. Washington,

D. C.
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Tankersk'V, A. S., 'Tupelo, Miss.

Taylor, Eobert Kirby, Westpeld. X. J.

Teal, J. X.. Worrrsfrr Block. PorthuuJ. Orr.

Thayer, W. W., kioJf Joseph ('(uiiptiu Arentir. Dctniif, Mich.

Thomas, Henry G., Stowe. 17.

Thomas, W. H., Put i„ Bat/. 0.

Thompson, George B., Davis, ]Y. Va.

Thompson, James F., Martinshunj, IT. Va.

T]iom])son. William H., Secrefari/ Anglers' Association of Si.

Lawrence Eiver, Ate.vander Bay. X . Y.

Thompson, W. P., 112 Broad Street. J'hitadetphia, Fa.

Thompson, W. T., U. S. B. F.. LeadriUe, Col.

Tinker, Engenc, Corry Ilatch cry. ('orn'i/. Fa.

Tinker, E. F.. St. Johnsbury. Tt.

TiteomI), John W., U. S. B. F.. Washington. I). C.

Townsend, A. A., Carolina . II. I

.

Townsend. Charles H., Xar York Aijaarinni . Xeir York- City.

Tul)l)s, Frank A., V. S. B. F.. Xeosho. Mo.

Tiilian, Eugene A., Oficina. Meteorologica, GJ/O Yiamonte, Bue-

nos Ay res. Argentina.

VanDusen, H. G., Master Fish ^Yard('n of Oregon. Astoria. Ore.

Venn, Harry S., Wcrshington. I). C.

Vincent. W. S., U. S. B. F.. Tupelo. Miss.

Vogelsang, Alexander T., Mills Building, San Francisco, Cat.

Von Bayer, Hector, U. S. B. F.. Washington. J). C.

A'on Leiigerke, J.. olS Broadiray. Xew York City.

Waddell, John, Grand Bapids. Midi.

Walker, Bryant, Detroit. Mich.

Wallich, Claudius, U. S. B. F.. Afognak, Alaska.

Walters, Clias. A., O.vford £ Merrine Streets. Fliiladclphia. Pa.

Ward, Prof. H. B., Lincoln. Xeh.

Waterhouse, Eev. E. ^L, Jlroadiray and list Street, Xew York

City.

Webl), W. Seward, Iflfth Street and Yanderhilt Avenue, Xew
York City.

Webb, W. M., State Oyster Commissioner. Morehead City. X. C.

Wentworth, E. E., U. S. B. F.. Baker, Wash.
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Wheeler, Charles Stetson, 2Jtl3 Washington Street, San Fran-

cisco, Cat.

Whipple, Hon. Jas. S., Capitol, Albany, N. Y.

Whish, John D., Secretary of Forest, Fish and Game Commis'

sion, Albany, N. Y.

White, R. Tyson, -i^O Bridge Street, BrooUyn. T. Y.

Whitaker, Hon. Andrew E., Phoeni.rviUe. Pa.

Willnn-, H. 0., 235 Third Street. Philadelphia, Pa.

Willard. Cliarles W., Westerly. R. I.

Wilson, C. H., Glens Falls, X. Y.

Winn, Dennis, U. S. B. F., Washington, D. C.

Winn, S., Carolina, R. I.

Wires, S. P., Lester ParV. Duliith. Minn.

Wolf, Herman T., 489 The Bourse, Philadelphia, Pa.

Wolters, Chas. A., Oxford £ Mervine Streets, Pliiladelphia, Pa.

Wood, C. C, Plymouth, Mass.

Worth, S. G., r. S. B. F.. Beaufort, X. C.

Young, Capt. John L., Atlantic City. X. J.

Zaeharie, Col. F. C, 3^5 Corondelet Street, Xew Orleans, La.

Zalsnian, P. G., Paris, Mich.

Zweighaft, S., Deer Pari-, Haines Falls. X. Y.

HOXOEARY.

Adams, Mr. Fred J., Grand Rapids, Mich.

Besana, Mr. Guiseppe, President Lomhardy Fishery Society, Via

Torino 51. Milan, Italy.

Borodine, Xichola^, Chief Specialist in Fish Culture. Depart-

ment of Agriculture, St. Petersburg, Russia.

Cortelyou, Hon. George B., Wasliington. D. C.

Denhigh, Lord, Colonel of the Honorable Artillery Company.

London, England.
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CONSTITUTION
(As amondcf] to date.)

Airric'Lp] I.

XAME AXI) OBJECT.

The name of this Society sliall l)c American Fislieries Society.

Its ol)jcct shall be to promote the canse of fish culture; to gather

and diffuse hiformation bearing upon its practical success, and

u]i(>n all matters ndating to the fisheries: the uniting and en-

couraging of all interests of fish culture and the fisheries, and

the treatment of all questions regarding fish, of a scientific and

economic character.

ARTICLE II.

MEMBERS.

Any ])erson shall, \i]i(m a two-thirds vote and the })ayment of

two dollars, become a mendjer of this society. In case members

do not pay their fees, which shall be two dollars per year, after

the first year and are delinquent for two years, they shall be noti-

fied by the treasurer, and if the amount due is not paid within a

month thereafter, they shall be. without further notice, dropped

from the roll of membership. .Vny person can be made an hon-

orary or a corresponding memlier upon a two-thirds vote of the

mend^ers present at any regular meeting.

Any ]:»erson shall, upon a. two-thirds vote, and the jiayment of

$15.0(1. become a life member of this Society, and shall there-

after 1)0 exempt from all annual dues.

4

ARTICLE III.

OFFICERS.

The officers of this Society shall be a President and a Vice

President, who shall be ineligible for election to the same office

269
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until a war al'tiT the L'X})irati()n of their tei-m ; a CorivspoiKlino;

Secretary, a Recording Secretary, a Treasurer and an Executive

Committee of seven, which with the officers before named, shall

form a council and transact such l)usiness as may be necessarv

when the Society is not in session, four to constitute a quorum.

ARTICLE 1\'.

MEETINGS.

The regular meeting of the Society shall be held once a year,

the time and place being decided upon at the previous meeting

or, in default of such action, by the Executive Committee.

ARTICLE Y.

ORDER OF BUSIXESS.

^. Call to order by President.

2. Roll call of members.

3. Applications for membership.

4. Reports of officers.

a. President.

b. Secretary.

c. Treasurer.

d. Standing Committees.

5. Committees appointed by the President.

a. Committee of five on nomination of officers for

ensuing year.

b. Committee of three on time and place of next

meeting.

c. Auditing committee of three.

6. Reading of papers and discussion of same.

(Xote—a. In the reading of papers preference shall

l)e given to the members present.

1). The President and two Secretaries are

empowered to arrange the papers of

the meetings of this' Society.

)

7. Miscellaneous business.

8. Adjournment.
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Al^TICLE VI.

ClfAXGIXG THE COXSTITI'TIOX.

T!k' Constitution of the >Society may be amended, altered or

repealed by a two-thirds vote of tlic members present at anv re«i"n-

lar meeting' provided at least fifteen memljers are pi'esent at said

meetino-.
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PART I.

BUSINESS SESSIONS





Transactions of the American

Fisheries Society

Muin/ai/. tieptciuhrr 21, 190S.

( nmciition called to order at 10 a. m. by the Pre!>idont, Dr.

llug'li ]\r. Smith, of Washington, D. C, at the Arlington Hotel,

Washington, D. C.

'JMie following progTam was presented

:

"Some Experiments on the Artificial Expression and Fertilization

of Gold Fish." Jerry R. Berkhoise, Torresdale, Pa.

"Value of Carp as Furnishing Food for Black Bass." Dr. S. P. Bart-

LETT. Quincy, 111.

"Lobster Culture." Prof. A. D. Mead, Providence, R. I.

"The Modern Hatching House." Samiel F. FrLLERXox, St. Paul,

Minn.

"The Muskalonge of the Ohio Basin." Hox. Tarletox H. Beax.

Albany, N. Y.

"Description of San Marcos Station with Some of the Methods of

Propagation in Fse at that Station. .Toiix L. Leary, San Marcos,

Tex.

"Some Reasons for Failure of Fish Protective Legislation and Some
Suggestive Remedies." Orecjox-^ Miltox" Dexxis, Baltimore, Md.

"Some Points in the Migration of Pacific Salmon as Shown by Its

Parasites." Proe. Hexry B. Ward. Lincoln, Neb.

"Gases Dissolved in Waters of Wisconsin Lakes." Dr. E. A. Birge,

Madison, Wis.

"Experiments in Hatching Small-Mouth Black Bass." Robefst Rippel,

Woodruff, Wis. (Presented by Dr. E. A. Birge.)

"Some Peculiarities in Spawning Habits of Large-Mouth Black Bass.'

J. J. Straxahax, Bullochville, Ga.

( Question Box.

)

The President then read his annual address.

President : We are honored today in having with lis some oi'

onr esteemed honornrv and corresiionding members, among them

n



12 Thirtij-scvriiili Annua] M'^efiinj

being ^Ir. Cliark's E. Fryer, Head Inspector of Fisheries of

England: Dr. P. P. ('. Hoek, Scientific Fishery Adviser of the

Dutch Government : Dr. Decio Yinciguerra, Director of Eoyal

Fish Cultural Station at Rome, and Dr. 0. T. Olsen of Grimsln-,

England, who comes to the International Fisheries Congress as

the reiDresentative of the Eoyal Geographical Society. We are

exceedingly glad to see these gentlemen with us.

There are quite a large number of applications for member-

ship in the society which have not yet been acted upon, and there

may be other applications for membership that have not been re-

ported. I suggest tliat all applications 1>e presented to a com-

mittee and that will enable us to vote on the entire series at one

time. The treasurer and secretary will l)e named as members of

this committee, and they can receive any names during the ses-

sion of the society.

We will now listen to the reports of officers, and first we will

bave the report of the secretary.

Secretary Peabody : The secretary's report has been printed

and sent to every member. There is nothing to add to that re-

port specially.

President: We will then receive the report of tlie treasurer.

The treasurer then presented his report as follows

:

To the American Fisheries Society of the United States of America.

Gextlemex:—I herewith submit by Annual Report as Treasurer

from .Jul3^ 23, 1907, to September 21, 1908:

RECEIPTS.

1907.

July 23—Balance cash on hand $131.32

Life membership fees 40.00

Yearly dues 616.00

Reports sold 2.00

$789.32

1907. EXPEXDITURES.
^'jjo'^®''

.July 31—J. W. Titcomb. postage, etc $ 4.28 (1)

Aug. 19^H. T. Leasure. use of lantern .5.00 (2)

Sept. 28—500 stamped envelopes 10.72 (3)

Oct. 19—H. M. Smith. President, postage 2.22 (4)
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Oct. 27—Post Pub. Co., etching and letterheads. 10.25 (5)

Oct. 25—Goodwin & McDermot, stenographers. 194.40 (6)

1908.

Jan. 7—G. F. Peabody, Secretary, reports and

envelopes 307.45 (7)

G. F. Peabody, Secretary, postage 37.04

G. F. Peabody, Secretary, services.... 25.00

July 20— International Fishery Congress award. 100.00 (8)

July 25—500 stamped envelopes 10.72 ( 9 )

July 28—G. F. Peabody, Secretary, 500 circulars 4.44 (10.)

G. F. Peabody, Secretary, postage on

reports (omitted in previous year) 34. S7

Sept. 1—Charles G. Atkins, Corresponding Sec-

retary, postage, printing, etc 28.44 (11)

Sept. in— J. C. Hall Co., receipt books 6.30 (12)

Sept. k;—G. F. Peabody, Secretary, postage,

printing, etc 25.G4 (13)

G. F. Peaboay, Secretary, stenog-

rapher's services 25.00

$831.77

Balance due Treasurer 42.45

5831.77

Respectfully submitted,

CHARLES W. WILLARD, Treasurer.

Motion was made 1)V Mr. Ivoot and seeoiidcd l)y Secretary

Peahodv tliat the rt'iiort he referred to an auditing committee to

he ap])ointed liy t!u' president.

^lotion unanimously eai'ried.

I'resident : I will name W. E. ^Feehan. W. H. Boardman

and W. 'V. Thompson as nieinhers of the auditing eommittee on

treasurerV report.

The i'e])ort of standing committees is the next thing in order.

Is the exeeuti\-e eommittee readv to make reijort?
' A.

l^lv. ]\[eehan : Gentlemen. I have the honor to herewith ]wc-

sent niv report in helialf of the executive eommittee. At the

last meeting of tlu' society two resolutions wei'e adopted, having

the same end in view. The first directed the executive eommit-

tee to get into correspondence with the United States govern-

ment, the Canadian government, and the governors of the states
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bordering on the great lake?;, requesting them to appoint dele-

gates to an informal international conference for the purpose of

suggesting uniform legislation regarding the fisheries of the

great lakes. The second resolution directed the committee to

enter into correspondence with the governors of states l)ordering

on the great lakes to endeavor to induce them to assist in having

the various legislatures cede to the federal government state con-

trol of the great lakes. In conformity with these resolutions, the

committee approved a letter on each siibject and 1 forwarded

them. The ]\Iinister of Marine at Ottawa, the Governor General

of Canada, and all the states responded afiirmatively in regard

to the appointment of delegates to the proposed informal inter-

national conference. Xearly all tlie governors responded favor-

aljly concerning federal control. The secretary of state of the

national government was the only one corresponded with who

declined to appoint a delegate, apparently misunderstanding the

purport of the letter, because he gave as his reason for refusing

that previous efforts to secure uniform legislation had been

futile.

As chairman of the executive committee, I tlu'n made ar-

rangements for a personal interview with the secretary of state,

but an illness intervened. On my recovery I was officially noti-

fied that a treaty had l^een signed between Great Britain and the

United States Ijy which the two governments would take control

of the great lakes, and I was informally informed that state ac-

tion would not be necessary, that a commission representing the

Canadian government and the United States government had

been formed for the purpose of examining conditions on the

great lakes and suggesting a bill to be introduced into congress

and the Canadian ]iarliament simultaneously with the ratifica-

tion of the treaty to regulate the fisheries. Under the circum-

stances I did not pursue the matter any further with either the

governors or the secretary of state at "Washington.

Subsequently, in June of this year, I was wired by the Inter-

national Fisheries Commission, referred to in the former para-

graph, to meet them at Erie. I did so and at their request gave

them the conditions which prevailed in Pennsylvania, or that

part of Lake Erie under the jurisdiction of Pennsylvania. With

me at the time was the commissioner from Ohio. ]Mr. Paul
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Xorth. and in coiiiiKiiiy with the coniiiiission went as far as Asli-

talnila. ().

Tile coniniittee takes pleasure, therefore, in rejiortin^- that

the great ()l)ject for wliieh it adoj^ted resolutions in 1907, name-

ly, federal eontrol of the great lakes seems to be on the point of

accomplishment. Only the ratification of the treaty and the

enactnu'iit of legislation renuiins as far as we are aware.

Very little other work fell to the lot of the committee during

the year. Only the usual letters offering badges for stenographic

work.

The re])Ort was then received and ])laced on file.

President: Will Mr. Atkins make a brief statement on be-

half of the standing committee on foreign relations?

:\[r. Charles G. Atkins. East Orland, Me: In view of tlie

International Congress of Fisheries meeting here in Washing-

ton, I). C., and the abundant opportunity we shall have in that

congress and the reports made of it to consider the subject of

foreign fisheries and fish cultiu'e in all its bearings, it was

thought best by your committee to omit for the present year the

]n-eparation and presentation of any formal report for pul)lica-

tion, and your committee therefore beg you to excuse them until

next year.

Ti-csidcnt
: ^Ir. Atkins" statement will be received and noted.

The |>]-csident \\ill appoint as committee on nomination of

otlicers for the ensuing year:

Hion. (ieorge M. Bowers. i'c])reseiit ing the United States at

large.

:\rr. William P. Morton. Jfhode Island.

Ml'. U. 'IVson White, Xew York.

Ml-. A. I{. Whitaker, Pennsylvania.

^Ir. .(allies Xevin, Wisconsin.

The i)resident will also a])])oint as members of the committee

on time and ])lace of next meeting:

Dr. .lames A. Jlenshall, Montana.

:\[r. Uenry T. Poot, Ehode Island.

Dr. T. S. Palmer. Washington. 1). C.

The president will now appoint the committee on behalf of
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the society to represent it at the International Fisheries Con-

gress. The chair has the pleasure in announcing this commit-

tee which he has endeavored to have composed of members who

would not go to tlie Fisheries Congress in any other capacity

:

^Ir. Seymour Bower. ^Michigan

;

^Ir. James Cruickshank. Xew York

;

Dr. James A. Henshall. ^lontana

;

Mr. H. F. Hurlbut. Massachusetts

:

Mr. Edwin A. Xewman, District of Cdhnnhia.

^Ir. John W. Titcomb, Washington, D. C. : ]^Iay I inquire

if any definite program is arranged for the day ?

President : The arrangement of the program was necessaril}

deferred until the members arrived. We shall give preference to

those who are present with reference to the reading of papers.

I will a])point on that committee the following:

Mr. Barton A. Bean.

Mr. Ward T. Bower.

]\Ir. I. H. Dunlay.

:Mr. J. Frank Ellis.

^Ir. B. W. Evermann,

Mr. W. P. Hay.

]klr. H. P. Moore.

Mr. T. S. Palmer, and

:S\r. Henry Talljott.

^Ir. Tin-oinli: ^^'ill tlicrc l)e three sessions today?

President: There will be two sessions at least today.

Mr. Titcomb: I make inquiry for the reason tliat people are

telephoning to mc about the matter.

Dr. H. ('. Bumpus. Xew York City: In view of there being

present those who have come to Washington to attend two differ-

ent meetings, namely, that of the American Fisheries Society

and that of the Fourth International Fishery Congress, as presi-

dent of the congress. I would say that our first meeting, at which

Hon. George M. Bowers. United States Commissioner of Fish-
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trios, will jiresidi', will Ix' held in the hall of the Xational (ieo-

gra])hic Society, Sixteenth and ^[ stix'ets. X. W. TFon Oscar S.

Straus, Secretary of (_*oninicrce and Labor, will deliver an ad-

dress of welcome on behalf of the United States Governnienl :

Hon. Henry Tj. West, ( 'oniniissioner of the District of (\)luiMbia,

will weh-onie the inend)t'rs to the city uf Washington: and Dr.

Hugh M. Smith, President of the American Fisheries Society.

Avill extend a greeting on behalf of the society. A res])onse in

the name of the foi'eigii membci-s will be made by l)i'. I*.

P. ('. Hoek, Scientific Fishery Ad\iser (if the Dutch (iovei'n-

ment.

All meml)ers of the American Fisheries Society are im'ited

to bet'onu' members of the Internatiimal Fishery C*ongTess and to

partakt' in the discussions. Application for memhershij) may be

made to ]\Ir. Frank ]M. Clark or to Mr. Ward Bower. 'Phe [tro-

gram for the International Congress is one that extends through

the week until Friday night and coidinues on ^londay of next

week in Xew York, on Tuesday in Xarragansett Bay, Wednes-

day in Woods Hole, Thursday in Boston, and Friday and Satur-

day in Gloucester. The ])rograni l)oth in Washington for this

week and outside of Washington for next week is an exceedingly

interesting one, and I thiid< that the mendjers of the Amcrit'an

Fisheries Society will without exce]»tion identify themselves with

this imjiortant gathering.

President: 1 M'ould like to sup])lement Dr. Bunijnis" re-

marks by saying that the foreign (hdegates to the International

Fisheries Congress, and other members of the congress also will

please assendjle in the diplomatic room at tlu' state de|)artnu'nt

at !• ::')0 o'clock tomorrow. Tbci'e the\- will be received b\- the

Secrt'tai'y of State, and will pi'oceed thence to the meeting hall,

where the opeinng meeting will be held at 10:."5() o'clock instead

of Iti o'clock. I may say that the programs in detail for the

meetings of the International Congress will lie disti-iliuted here

and at the headcjuarters at the Xew W'illard Hotel, this after-

noon.

^Ir. Titcondi: Tn view of the fact that there are some here

Avho desire to join the American Fisheries Society, would it not

be A\'ell to elect those who ha\(' ali'cadv made a|i|ilication and

have them reaistered ?
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President : The treasurer will please read the names of those

who have Ijeen proposed for membership.

Treasurer: Tlie following- names liave l)een presented for

membershi])

:

Adams, Oliver, J-J Uten Bond. Toronto. Ont.

Aller, H. D., Beaufort, X. C.

Anderson, August J.. Marquette, Midi.

Baird, Geora-e A\'.. (Admiral). Was]iii)(/ton . D. C.

Barrows, A. L., Carite. Bhilipiiiue /sliunl.-i.

Bliss, H. C, (Alaska. Pacl-ers' Association ) . Atlanta. Ga.

Burgess, F. S., Hammond Bldg., Detroit. Midi.

Cantv, J. C, Galveston, Te.ras.

Carleton, L. T., Maine Fish and Game Com.. Augusta. Me.

Catte, Eugene, Lanydon. Kas.

Crandall, A. J., (Myr. Adiairay Line c(- Tirine Co.), Ash-

away. B. L
Crarv. F. I'., Hudson. IT/.s.

Culler, C. F., ^yytheville. Ta.

Detwiler, John Y., (Fres. Fla. Fi.di Com.). Xeir Smyrna,

Fla.

Dewitt, R. E., St. Joseph. Mo.

Dorr, W. C, (Alaska Fad'ers' Association ) . Saii Francisco,

Cat.

r)ornl)os, H. J., Grand Haven, Midi.

Farr, E. D., (G. andF. Comr.), Denver, Colo.

Glennan, J. J., (71 F.). Wasltinyton,' D. C.

Goodwin, H. D., Milwanhee, Wis.

Gorham, AA^m. B., (Fish Cnlturi.'it ) . Fnrin. Tenu.

Hannah, Kobert, Fergus Falls, Minn.

Heinrichs, Henry J., (Keystone Fish Co.). Erie. ]*a.

Hafer, A. AA\, Bellefonte, Pa.

Flemingway, E. D., 123 Bochelle Ave.. WissahricL-on. Fhil-

adelpliia. Fa.

Jaggard, E. A., (Judge), St. Paul. Miiiii.

Jordan, E. C, (Northampton Co.). Chcrilon. Va.
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Jordan, George C, ( h\/iiil(i])le Life Ins. Soriefj/). Washing-

ton. D. C.

Kavanagh, A. J., (Jl. F.). Leadrillc. Colo.

Kellogg, Prof. James L., (WitJiains Cottee/e). ]Villi(ii,islotvn,

Mass.

Kilpatrick. ('has. M., (Stulion F.). Minneapolis. Minn.
Kineaid, W. 8.. ( Staic Snpt.}. Denver. Colo.

Lay. Cliarles. Sandusl-//. 0.

Lihliy. 'I\ K., Vinal JIavcn. Me.

Liglit. K'. .M.. {Colo. Fisli Cant.). Denver. Colo.

.McAllister, H. C, (Master Fish Warden). Portland. Ore.

McDonald, Miss Rose, (B. F.). Washincjton. D. C.

:\ Feck ins, Theo. S., Manteo. A\ C.

:\Iiller. Frank M., 605 Maison Blaneher Fdd(/.. Xeir Orleans,

La.

]Mowl)]-ay. Louis L., II a in it Inn. Jlerniada.

Xesley, C*has. H.. (Dept. Fisli erics), Uiarrishnrn. Pa.

Pratt, Joseph Hyde. Ph. 1)., Chapel 11 ill. X. C.

Prince, Hon. E. E.. (Doniinio)i Com.
(jf

Fisheries ). Ottawa,

Canada.

Saunders. J. P., fSapl.). Deerirood. .Minn.

Scully. J. S., ("Fhe P>nrlin(/lon ). Wash in(/t(in . I). C.

Shiras, Geo., (S:^ Stonelai,/h Court ). Washiinjton. D. C.

Smith. Piehard, Wanl-egan. III.

Speaks. John C. (Chief (lame Wardim). Colamhns. <}.

Stiles, Pol)ert, Snitair Wasli.

Stone. J. W., (State Fish Warden). Madison. Wis.

Thomson. G. H., (Fish Cnltarist). Estes Pari,-. Colu.

Wallace. John H., Jr.. Montgomenj. Ala.

Webb, ^\. W.. Morehead. X. D.

Webster. II. A., Oregon Citi/. Ore.

Wessel, Joseph A., Crool-ston. Minn.

CORRESPOXDIXG MEMBERS.

Higginson, Bdwardo, (Consul for Pern). Xeir Yorl Citi/.

Poiteau, M. Ojiarley, Lommel. Belgiam.
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LIFE MEMBER.

Doniinv. Jeivniiah ]\I.. Sowth Haven. L. I.

irOXORARY MEMBERS

Von Kadiclu Dr. Heinrich. Department of Forestry and

Domain, Vienna. Austria.

Kitahara, Dr. Tasaku. Imperial Fi-dirries Bureau. Tol-yo,

Japan.

Antipa, Prof. Dr. Gregoire, Inspector (leu era! of Fisheries,

Bucharest, Rouman ia.

Xordquist, Dr. Oscar Fritiof, Superintendent of Fisheries,

Lund, Siveden.

The committee on nieml)er>hii) recommend and move the

election of these applicants.

Motion seconded by Mr. Meehan.

Unanimously carried.

Motion made that the secretary cast tlic l)alIot of the society,

electing the ap]ilicants to membership.

So done.

'My. Jolni L. Leary of San Marcos, Texas, then read a paper,

"Description of San Marcos Station Witli Some of the ^Methods

of Propogation In T^se at That Station."

President: We will now listen to the report of the auditing

committee.

^Ir. AV. E. Meehan: We have examined the report of the

treasurer together with the vouchers and found the same correct

and recommend the adoption of the report.

The auditing committee's report is s^igncd l)y tlie full com-

mittee.

We think tliat the treasurer should be thanked for the man-

ner in which he has conducted his office.

Motion made, seconded and unanimously carried, adopting

the report.

President: I will appoint the following committee on reso-

lutions :

W. E. ^ileehan,

S. W. Downing,
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SauuK'l F. Fullerton,

diaries ({. Atkins,

Sevnioiir l-Jowor.

Mr. ]\Ioelian : I siio-g-est that any members who ha\e resolu-

tions hand them to any member of the committee so that we can

pass on them at the earliest possible moment.

The secretary then read a ])aper l)y Chester K. Green, of

Cape Vincent, X. Y., on tlu' sid)jeet of "The Increase of White

Fish and Lake Trout in Lake Ontario."

Mr. Frank \. Clark, Xorthville. :\rieh. : Mr. President, as

yon api)ointed me one of the committee to considt members of

this societA' to see if they wished to unite with the International

Cono'ress. I have seen most of them. I have checked off from

the list of attendance all those that I have seen. There are sev-

eral that I have not seen, and if they will hand the names in we

will l)e ii'lad to have them unite. The idea of the president was

to hand tlicsc names in to the International Congress as appli-

cants for nienibei'shii» I'rom the American Fisheries Society. We
wish to make this list as complete, before morning, as ])0ssi)de.

The registered attendance at the meetings of the society is as

follows

:

AHV)rd. J.. Miulisiiii. Wis.

Atkins. Cbas. (i.. Kast Orhind. Mc.

Avei'v. Carlos, 1/ iiiclniiso-)! . Minji.

Baird. Admiral (ieo. W., ^Vaslnnciiou . I). C.

Baldwin, 0. X., Lcadrillc. Colo.

Bartlett, Dr. S. P. Qniiici/. III.

Bean. Barton A.. W(islil)i(/foii. D. C.

Bean, Dr. Tarleton, IL, Allmny. X. J'.

Berkhans, J. E., TorrcstWe. Pliiladcliilna, Fa.

Bickmore, Prof. G. S., Wn.sliiugton. D. C.

Birge, E. A., Madison. Wis. ^

Bliss. H. C. Atluitta. (hi.

Boardman. W. H.. Central Falls. B. L
Booth, D. C, Spear/islt. S. D.

Bowers, Hon. George M., Washinytun, D. C.

Bower, Sevmour, Dei roil. Mich.



22 Thirty-seventh AinninJ Meeting

Bower, Ward T., Washington, D. C.

Brown. Hon. George M., Detroit, Mich.

Buck, W. 0., Grand Lake Stream. Me.

Buller, A. G., Union City, Pa.

Buller. H. M.. Bellefonte, Pa.

Buller, ^\m., Corry, Pa.

Bunipus, Dr. H. C, Xeiv York.

Carter. E. X.. St. Jolind/ury. Yt.

Clark, Frank X.. Xorthville, Mich.

Cranipton, John M., Xew Haven, Conn.

Cogswell, Theo. M., Washington, D. C.

Coker, Dr. Rol)ert E., Johns Hopkins Univ.. Baltimore. Md.

Conway, R. J., Belle Isle, Detroit, Midi.

Dean, H. D., Xeosho, Mo.

Dinsmore, A. H., Birdsview, Wash.

Downing, S. W.. Put-in-Bay, 0.

Ellis, J. Frank, Washington, D. C.

Evans, A. Kelly, Toronto, Canada.

Evans, Barton D., Harrishvrg, Pa.

Evermann. Barton W., {Bureau of Fisheries), Wnsliiugton

.

D. C.

Fryer, Chas. E., (Inspector of Fisheries), England.

Fullerton, S. F., ,S7. Paul, Minn.

Geer, E. Hart, Hadlyne, Conn.

Gill, Dr. Theo., Smithsonian Institute. Washington. I). C.

Glenmare. J. J.. (Bureau of Fisheries), 111.

Goodwin, H. D., Milwaukee, Wis.

Green, Chester K., Cape Vincent. X. Y.

Haas, Wm. T., Spruce Creek, Pa.

Harron, L. G.. Washington. D. C.

Henshall. Dr. J. A., Bozeman, Mont.

Hoek. Dr. P. P. C, (Scientific Fishery Adviser), Holland.

Hurlbut, W. F.. East Freetoivn, Mass.

Jennings, G. E., Xew York.

Keesecker, A. G., (Supt. B. of F.). Eririn. Tenn.
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Kitahai-M, '1\. ( h\r/irrf of Fisheries Dep'f. of Af/ricuUurc and
('onintcrce ) . Ti)l,\i/o. Japan.

Lainl)Son, (J. H., Baird. Cal.

Lay, Charles, Sandasl'i/. ().

Learv, John L., ,SV//ii Marcos, Tex.

Lydcll. Dwi-ht. J//7/ Creek. Mich.

^latliewson, Gi'o. 'I\, Thoin jisoiirille. Conn.

Mcohan. AV. E., fN///^/. of Ohio Sfafion). rui-in-Bny. 0.

Morton, Wni. P., Broridcnce, E. I

.

Xesley, Chas. H.. llnrrishnry. Pa.

Xevin, Jas., Madison. Wis.

Xordquist, Dr. Oscar, Lund. Sireden.

O'Malley. Henry, Orcj/on Cifij. Orcf/nn.

Olsen, 0. T., Griinsbj/. J^Jni/land.

Pahner, Dr. T. S.. (Depi. of Agricu/inn' ) . Washinyfon

.

D. C.

Peahody, Geo. F., AppJefon. ^yis.

Peoples, Hiram, New Providence. Pa.

Race, E. E., Green Lal-e. Me.

Pankin. Jas. F., Soa/h Charleston. 0.

Roherts, A. D., Woonsodrrl . 7.'. /.

Eobinson, Eo1)ert Iv.. While Sulphur Sjirinys. 11'. Va.

Poot, Henry T., Providence. R. I.

Safford, W. H.. Connvaul Lal-e. ]'a.

8eagle, George A.. Wi/lhcville. Ta.

Sellers, M. G., Philadelphia. }>a.

Smith, Dr. Huoh M.. Washington. I). C.

Sumner, F. B., Woods Hole. Mass.

Surber, Thad., 117r//(' Sulphur Sprinj/s. W. Va.

Stapleton, M. F.. Mam moth Sprimp Ark.

Stone. J. W.. Madison. Wis.

Thompson, \V. T., Leadville. Colo.

Titeomb, J. W.. Washincjton. D. C.

\'ineiouerra. Dr. Decio, (Royal Fish Cultural Station),

Rome. Ptaly.
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^Vallicll, Claudius. Afof/iial-. AJdsl'd.

Ward, Dr. Henrv B.. (Vnir. uf Xeh.). Lincoln, Xch.

Webster, B. C, Beliefonfe. Pa.

White, E. Tvson, Brooklyn. T. Y.

Willard, C. W.. ^yesterllJ. B. I.

Wilson, C. H., Glens Falls. N. Y.

AMiitaker, Andrew E., Phoeni.rville. Pa.

Worth. F. G.. Beaufort, X. C.

Adjourned until 'i r. :\r.. same day and ])lace.

Same ])laee. ^Monday. Septemljer '.M. lilOS. 2 v. M.

^leetinii' called to order liy the i)resident.

Dr. 8. P. Bartlett of (,)uiney. 111., presented a paper on the

subject of the "Value of Carp as Furnishing Food for Black

Bass," which paper was read by Secretary Peabody. at the re-

quest of Dr. Bartlett. The paper was discussed.

President : We will now receive the re])ort of the committee

on nominations, which will be presented l)y the chairman. Mr.

Seymour Bower.

3[r. Bower: The committee appointed to select officers for

the American Fisheries Society for 1908 and 1909, beg leave to

sulnnit the following recommendations:

President—Dr. Tarleton H. Bean, Albanv, X. Y.

Vice President—Seymour Bower, Detroit, Mich.

Recording Secretary—George F. Pealjody, Appleton, Wis.

Corresponding Secretary—Charles O. Atkins, East Or-

land, Me.

Treasurer—C. \\ . A\illar<l. Westerly, P. I.

Chairman Executive Connnittee—William E. Meehan. Har-

risl)urg. Pa.

]\Iembers of Executive Committee:

S. F. Fullerton, St. Paul, Minn.

Frank Miller, Put-in-Bay, 0.

G. W. Field, Boston, Mass.
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W. P. Morion. Providi'iKr, H. I.

(icorav T. ^latlK-wson, Enfield. Conn.

JalK' Alfonl. Madison. Wis.

Motion made, seconded and nnaniniouslv carried ado])ting

the report and electini>' the otlict'rs.

Prof, llenrv B. Wanl of Lincohi, Neh.. then read a jiaper on

tlie snhject of "Some I'oints in the Migration of Pacifio vSahiion

as Sliown hy Its Parasites."" whicli paper was fullv discussed.

I'l'esidcnt : 'I'lie secretai'v will now I'cad a eonununication

from Mr. Joslyn. a former ])i'esident of the societv.

Detroit. Mich., Sept. 21st, 1908.

Dr. Hugh M. Smith,

President American Fisheries Society,

Washington, D. C.

Greatly disappointed, but I cannot be there; expected to until

last week. I have no doubt that the meeting will be enjoyable and
valuable to us all. C. D. .JOSLYN.

Secretary: ^fost of the meml)ers are acquaiidcd with l^rof.

Joslvn. and will a})])reciate his efforts to he hei'e.

I will I'ead the following I'esohition wliieli has heen ]iri'sented

hy I)i'. Smith :

Resolved by the American Fisheries Society in annual meeting
assembled. That we have learned with pleasure of the conclusion of

a treaty between the United States and Great Britain by which the

fishery question affecting the operations of the United States fisheries

on the coast of British North American provinces will be submitted

to arbitration.

Resolved, That the conclusion of a convention between the

United States and Great Britain by which the regulation of the fish-

eries of the contiguous waters of the United States and Canada will

be assumed by the two federal government, marks a distinct epoch

in the history of American fisheries, and we pledge our official and
])ersonal efforts to facilitate the work of the International Fisheries

Commission appointed under this convention.

Mr. Fullei'ton: Should it not he referred to the committee

on resolutions?

President: It was hi'onght up at this time in order that any-

one might discuss it if lU'cessaiw. Does Di'. Evermann want to

sneak on that ?
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Dr. Evermann : If it is to l)e referred to a committee per-

haps there will be opportunity for discussion hereafter.

President : There will be such opportunity and tlie resolu-

tion will be referred to the committee on resolutions.

The chair would like to call upon a highly esteemed corre-

sponding member of the society, who comes to us in person at

this meeting, and desires to offer a proposition for our considera-

tion. Dr. 0. T. Olsen of Grimsby, England. ( C4reat applause.^

Dr. Olsen : Mr. President and gentlemen. I rise with pleas-

ure at your call. You were good enough to have my proposition

read last year, and it is a proposition for an International Fish-

eries Society to be formed with a view of consolidating results of

progre^ss made in the fisheries world. I think when we have such

gatherings as these we often forget many important points.

Sometimes they are not recorded, and at other times they are

shelved. But by having a society fonned Avhich would be a per-

manent one, and which would gather u]) all information that is

brought to bear upon tlu' fishery world, then I think much good

could be done.

The few points which I enumerate are these:

The natural history of fishes, their use as human food, their

migration and habits. That is one thing that we ought to study

in order to trace the fisli. I am speaking" now more ])articularly

of salt water fish as we have very little to do with fresh water fish

in England, not having many rivers where they cultivate them.

The second is the means of catching, preserving and trans-

porting fish—also for salt water fish.

Oceanography, the ])hysical condition of the sea. the tidal ef-

fects, and also artificial hatching of salt water fish.

The fishery laws, determining the nationality of the fishing

vessels of the sea, etc. ; their appliances and the qualifications of

skippers and m^es, as well as the crew ; their examination show-

ing competency, and other matters ; and last, but not least, terri-

torial limits which ha\e been a hone of contention in England

for some years now.

There is an international convention formed which sat at

The Hague in 1883. This convention formulated a certain code

of rules and laws, and we have police patrolling the fisheries of
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the :N"orth Sea, from different nations, and these police have
done exceedino:ly good work. If for nothing else, there is one
tiling for whicli the}- deserve praise, and that is stopping the sale

of spirits to the fishermen in the North Sea, and now 1 am
pleased to say that these boats have been actnally exterminated,
and the mission to deep sea iishermen has taken up the selling
of toljaceo at sea, for that nsed to be the loop-hole—they had to

get tobacco, bnt instead of that they got spirits. Xow the tol)a(-

co IS su])]»lic'd at a shilling a pound from mission boats.

Xow this proposition for an international society was read
here last year at your meeting, and at the same time I read it in

Belgium at a fisheries congress there, and it was approved, and
we were to have started it there. But a certain government offi-

cial wanted to formulate a code of rules first and send them over
to me for correction. He has failed thus far in doing so, but
they have formulated anothci- <locumcnt, and I have a transla-
tion of it here, but that does not meet the point. It is not for

any country or any one individual or committee to say where
that document shall he ke])t : it is for the mendu-rs to whom it

belongs. Xow whcu the society is formed, it is then time enough
to find a locker to put the document in, Imt I would like to have
this launched in the greatest country in the world, and especiallv
the Tnited States of America, where you have the largest in-

land fisheries in the world, and you are able and I believe will-

ing to extend your knowledge to the different countries that in-

quire such information. At the sanu" time I think that 1 dare
say l)oth on behalf of England and on behalf of other states of
Europe, that they will Ijc willing to reciprocate kindnesses by
giving information relating to salt water fisheries which are not
carried out to a great extent in America, except bv lines. We
have what we call the beam-trawl and also the auto-trawl, and
those fisheries are very productive, and I think that the Cana-
dians and also the people of the Tnited States will be taking up
trawling after ground fish.

^ly proposition is now, that a committee be appointed to

start this society at this meeting. If anybody wishes to assist in
the matter I should be highly gratified. Perhaps the president
will say a word more about it. ( A])plause.)
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President : I think we appreciate the importance of the mat-

ter that Dr. Olsen has hronght np. I woukl siiggest tliat he put

his proposition in writing and tliat it he referred to the commit-

tee on resolntions for an expression of an opinion on hehalf of

the society.

Secretary: A matter that has heen overlooked for a moment

is a communication from Daniel B. Fearing of Xewport, Iv. I.

He wishes to propose as a life meml)er Jeremiah !M. Dominy,

postmaster of South Haven, Long Island, and superintendent

of the Suffolk Cluh, at the same place. Mr. Fearing has written

me requesting that the American Fisheries Society be asked if

any one has had any personal experience in stocking waters with

striped bass, and something regarding the cost of doing this

work. If there is anyone that could offer information on that

point it would be perhaps, very valuable to the society as well as

to Mr. Fearing, and I would present ^Ir. Dominy as a life mem-
ber, for your vote.

^Ir. Willard : The name of ^Mr. Dominy was presented in

like manner last year and voted upon and he was elected a mem-
ber.

President : ^Ir. Fearing is a meml)er of this society whom
very few of us have had the pleasure of meeting. He has the

largest j)rivate library of fish and fishery literature in the Vnited

States, at his home in Xewport, and is an enthusiastic meml)er

of this society, although he is prevented from attending its meet-

ings. I would like to ask some of the gentlemen engaged in cul-

tivation of striped bass whether they cannot answer Mr. Fear-

lug's inquiry. The question is as to stocking new waters with

striped bass.

This question was then taken u]) and discussed.

^\v. Titcoml) : Xow I should like to have the society con-

sider again through its very efficient committee, who two or three

years ago designated the sizes of fish by numbers, to take np that

question and to designate more definitely those sizes. To illus-

trate what I mean, for those who were not 2:)resent : you recall

that the society decided that a fish from one to two inches in

length should be called a number one fingerling; and from two
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inches lon<i- \\\^ to tlirce inches, a numljer two fingerling, and so

on. Xow you take a fisli one inch hing and compare it witli a

fisli one and scveii-eiglitlis inclies long, both are numl)er one
fingerlings, hut tliciv is too much discrepancy in the size. You
can transport iwicf as many. I can safely say. of the one-inch

fish, as you can carry of the fish one and seven-eighths indies in

length. You take the two-inch tish as comparwl with the fish

two and seven-ciglitlis inches in length ( I merelv use those fig-

nres for illustration) and you will find the same discrepancy. It

is dithcult to make up a tahle. For instance you cannot sav thai

you will cari'y a dctinitc nundier of numher one fingerling oi-

numhci' two (Ingci'ling i(» a regulation t ransjiortation can of wa-
ter, l)ecanse there is snch a tremendous dilt'erence in the size.

Here is a fish called a numher three fingx-rling which is a trout

three and seyen-eigliths iiU'hes in length, which I exhibit to you.

Here is another three inches in length. One fish which I exhibit

will weigh three times wliat this second fish Avill weigh, vet they
are Itoth nund)er three fingerlings. You take the nundjer one
and there is more ditt'erence ]n-oportionately in weight between
the number one which is an inch long and the nund)er one which
is one and seven-eighths inehes in length. H seems to me we
have got to have some intermediate num])ering or half numbers
to ])ro])erly designate our fish in order to tell what we are dis-

tributing. You tell a man he is getting number three finger-

lings and they may he three and seven-eighths inches long, hut

he ex])ects a thousand number thi'ee. and you caiinot cari-y of

that size more than one hundivd and twentv-five to a can, wliei'e-

as of the fish just thive inches long you can carrv three hundred
or even four hundivd. i should like to have that committee take

that (piestion up and thresh it out and take for illustratifm these

fish which I exhibit to \-ou.

President: If there is no objection this question of renam-
ing of fishes, such as are artificially cultivated, with refei-ence

to their size, will be referred to the same committee, with in-

structions to report at the next meeting.

Mr. Frank X. Clark. Xorthville, Mich.: I think I was one
of that commirtee. but we were discharuvd as I understood it.
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We made onr report finally and that committee is not in exist-

ence.

Mr. Henry T. Eoot, Providence, E. I. : ^Ir. Clark was chair-

man and ]\Ir. Seymour Bower was one of the other members.

President : The proper procedure would be to reappoint the

committee or appoint another committee, whichever the society

direct*.

:\rr. W. T. Thom])S()n. Leadville. ("olo. : I move that the

members of that committee be autliorized to take that matter up.

President : Is it the pleasure of the society that this same

committee be reappointed with instructions to consider this mat-

ter at this session and make report before adjournment? Four

of the five meml)ers are present and it would be possible for them

to get together and consider this question.

ilr. {'lark: Do I understand this committee is again a]i-

pointed.

President : It will l)e if the society so directs.

It is moved and seconded that a committee, consisting as far

as ])ossil)le of the former members, be appointed.

:\Ir. Titcoml) : I suggest that Dr. Bartlett l^e added to that

committee in place of ]\Ir. Whish, who is absent.

^[oti(^n seconded and unanimously carried.

President: The committee consists of Messrs. Frank X.

Clark, W. E. :\reehan. John D. Whish. S. P. Bartlett, and H. M.

Smith.

^[r. Clark : ]\lay I just say a word on the subject?

President : Certainly.

]\Ir. Clark: This committee took two years to settle this

question when it was before them formerly. Xow you propose

to have them report at another session of this meeting, and I un-

derstand you are going to try to get through today. After work-

ing upon this plan for several years it does not seem to be ex-

actly satisfactory even though two years were spent in settling

the question. Xow you want it settled in a few hours, and I
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most strenuously ohjcc-t. I ()l)jcct to nctiii.u- on that committee in

any manner like that and scUliiio- it. I do not think it could ho
(lone. If it is not ri.ulit. very well. ! am willing to serve on the

committee as long as 1 may live, if you want me to, bvit I do not
want to act u])on the committee and settle the (juestion in two
liours. after working two ye;ii-s to fix upon a certain definite

system.

Dr. Bai'tlett
: It seems to me passing strange that a hody of

men such as we have here interested in tliat feature, who have
had two years" ex])erience on that line, cannot settle the matter
in a \('vy short time. 1 am interested in this matter. I tele-

grapli to my sn])ei'iors that I have made a shipment of so many
]imnhei- ones and so inany luimher twos, hut when I get up to the

sixes and sevens the variation in rate is iiu-reasing all the time.

The numher that goes forwai'd in cans does not tally with the

numhei- i'e])resented in my ship])ing card. It must l)e a matter
of a good deal of inconvenience, and I tliink in three of four
houi-s we coidd reach a conclusion. We might have intermediate
nund)ers and arrive a little (doser at the truth. W'e have had
two yeai-s" exjiei-ieiice to hase our decision on.

Mr. ('lark: We lunc had two years" ex|)erience and I am
pretty well satislied with the present plan. You mav get up anv
])lan—

!
ilon"t caiv what it is— it will vary uidess you get it into

eighths. Wdien liass will gi-ow five-eighths of an inch in three

days, what aiv you going to do? I thiid\ the rvstem is pretty

good as it is now, and if tlie committee attempt to do anything
now I will argui' along that line. 1 ivally think it is a mistake.
Dr. Bartlett mav he all fixed and satislied in his mind, and Mr.
]\lei'han may he ( 1 don't think you have got the personnel of the

committee as it was hefore, exactly) and they may know just

wliat to do and say. hut it seems to me it is too short a time to

try to ai'ri\e at any satisfactoiw conclusion.

^Ir. Titcond): I rise to a point of oi'der. I think the matter
should he discussed in committee, not here.

^Ir. Eoot: I don't think the chaii-man has the names of the

connnittee just as it was hefore.
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President : The president mentioned them from memory,

and doubtless possibly made some mistake. I wonld be glad to

be corrected.

Mr. Eoot : I do not think I was on tliat committee.

]\Ir. Clark: Do I understand the committee is siipposed to

act or report at this meeting ?

President: The committee is without instructions.

^Ir. Clark: Without instructions—tliank you.

President : —As yet. { T.aughter.

)

If there is no further discussion the rei)ort will be made at

the discretion of the committee, unless the society otherwise or-

ders.

The c-hair will call ujjon the committee appointed to consider

the time and place of next meeting,

Dr. J. A. Henshall, Bozeman, ^lont. : ^Ir. President, the

coimnittee has entertained and considered a numljer of places

proposed by different members, and have come to the conclusion

unanimously to recommend that the society meet on the 12th of

Jul}', 1909, at the Mammoth Hot Springs Hotel, in the Yellow-

stone Xational Park.

^Ir. Seymour Bower : The resolutions committee now have

a resolution under consideration to fix the time of meeting of

our annual meeting in September, instead of July, and I sug-

gest that we decide upon a ])lace of meeting at this time and not

on the time, becavise we will undoubtedly bring in a report rec-

ommending that we meet in September ipstead of July, provided

we find it does not conflict with the constitution and by-laws.

Dr. Henshall: 1 would say Se])tember would be too late for

the Yellowstone Xational Park.

^Ir. Clark: I would suggest that ^Ir. Titcomb l)e added to

this committee and make such motion if it is in order.

President : He will lie appointed on tlie committee if there

is no objection.

There is no provision of the constitution or by-laws fixing
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the time when the meetinas of the society sliall be hekl. It can l)e

determined at cad) iiicetiiii;- before the sid)sequent meeting-.

^Ir. W. P. 'rii()in])S()ii. I.eadville. Colo.: f thiid<: tliere were

particidar reasons why tlic lucetinii- for tlie eondnti- yt'ar should

he fixed at an early date, as that is the best time to see the work
in tlic National Park. 1 hoi)ed that ifr. Booth would have made
some remarks alon<:- that line. l)Ut I would move that the I'cport

of the committee be adopted as to time and phice, and tlien what-

ever (late the connnittee on resohdions ndght fix would be for

futui'c ineetin,ii-s and not the next meeting.

Mr. Titcond): 1 ]io|h' that matter will be allowed to rest a

littk' while. 1 realize that we cannot see the fish cultural work

in the park unless we go there as early as the 12th of July, but

we ha\-e. some of us. other work that it is ])retty bai'd fo leave at

that time, and I think we should give that a little more consid-

eration, as suggi'sted by Mr. Bower. I am heartily in favor of

the park and I would like to have you see the ti'out spawning-

there. Su])])ose you let it go until this evening.

President: The report of the connnittee on time and plact'

of meeting is still before vou.

Mr. Titcond): If we are going to have a session tonight I

n)ove to lay it on the table temi)orarily.

Motion seeonded and unaidmoush' carried.

PiH'sidcnt: The chair lias been waiting for some statement

from the cliainuan of this connnittee to the effect that the time

selected had s])ccial reference to the absence of road agents from
the park. ( Laugbtei'.

)

We will })rot-eed with tbe reading of ]>a])ers, if the society so

desires, and I have great ])leasnre in calling on Dr. Theodore

(tIII of the Smithsonian Institution, for i-emarks on the "S])awi)-

ing of the (V)nimon Eel." a subject that has great popular and
technical interest.

Dr. (iill then addressed the society on the subject of "The
Life History of the Common Eel." and the address was fullv

discussed.

Mr. Clark: I wish to state that the committee will hohl a
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puljlic hearing for all those who desire to 1)e heard on the suhject

of the naming of fish of different size, and I desire the stenog-

rapher to he present to make a report of the hearing.

^Ir. \y. E. ]\Ieehan : I hope that the committee will allow a

few minutes for the resolutions committee to finish up its work.

Dr. J. A. Henshall. Bozeman, Mont. : ^Nlost of the talk has

l)een on the generation and propagation of fishes, hut in the in-

terest of the protection of fish, which I deein of equal impor-

tance, I desire to ])resent the following resolution:

Whereas, In the irrigating canals already constructed by the

United States Government in the western states there is no pro-

vision made for the preservation and protection of fish, either by

screening the canals and ditches, or by the erection of fishways in

the dams connected therewith; and

Whereas. The Government contemplates still more extensive sys-

tems of reclamation of arid lands, by the building of storage reser-

voirs in the mountain gulches, and by the construction of irrigating

canals of great length and capacity that are to be supplied with

water from flowing streams; therefore be it

Resolved. That a memorial be presented by this Society to the

Congress, asking for such legislation as will provide fishways

wherever practicable in all dams connected with the work of recla-

mation of arid lands; and also to provide for the installation of some

effective device at the intake of all canals and ditches in connection

with said work, in order to prevent fish from entering them.

Eesolution referred to resolutions committee.

Dr. E. A. Birge, Madison, Wis.: I have two hrief papers

prepared hv those working in connection with the Wisconsin

Geological Survey and Fish Commissioners.

The first is on the suhject of ''The Tullibec as a Fi.<h of

Economic Importance".

Dr. Birge then read the paper whicli was discussed.

President : T will call on Prof. E. A. Birge of Madison for

another paper which he will kindly present, on the subject of

"Experiments in Kearing Small-Mouth Black Bass," by Robert

Eipple, in charge of hatchery, ^linoqua. Wis.

Prof. Birge: The paper was prepared l)y Pvol)ert Eipple. who
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is in eliargv of tlu' Minoqiia llatcherv, and i-ct-ords (x])oi-inicnts

in artificial nesfs for siuall-inouth Ijlack l)ass.

Prof. RiriJ^e then read the |)a])ci' wliicli was discussed.

President: ^^'(' will now listen to the r('|inrt of the comniit-

tee on I'esolut ions hy ^Ir. W. K. ^leelian.

^Ir. ^leelian : The eominittee on resohitions ]ireseiit the fol-

lowing- preliminai'v i-ejiort

:

Whereas, The International Fisheries Congress is to immedi-

ately begin its session, and during the period that the Fisheries Con-

gress meets a meeting of the American Fisheries Society has been

called; and

Whereas, The objects of this Congress are indentical with those

of the Society,

Resolved, That, beginning on the morning of September 22. the

American Fisheries Society identify itself with the International

Fisheries Congress and attend its meetings, and recommend and

urge that as many as possible become members. It is further

Resolved, That when the Society adjourns after its final session

of today, it adjourns subject to the call of the President any time

during the present week.

This resolution is siuiied hy the eouiniittee.

^Ir. Sam F. Fullei-ton. St. Paul. Minn.: I nio\c that tlio

resolution he adopted.

^lotion seconded and unaiuniously carried.

A n'cess was here taken until .S o\'|()ck i*. .m., same day and

place.

Same day, Septemher 'i 1 . IIHIS. S o'clock v. .M., same jdace.

fleeting- called to oi'dei' in the absence of the president, l)y

Mr. W. K. Meehan. llarrishuru-. Pa.

President ( .Mi-. Meehan) : Owing- to the fact that my hand-

writing is poor and 1 am re(piested to jiroceed with the reading

of the resolutions of the resolutions committee, myself.

The fii-st resolution is as follows:

Resolved, That the Society announce meetings to be held in the

month of September in the future instead of .July.

This J'esolution the connnittee marks "not approved." the
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constitution not providing any regular date, as it is, and the

matter may therefore he left in the hands of the committee on

location.

Mr. Frank X. Clark : I move that tlie report of the resolu-

tions committee he adopted.

^lotion seconded and unanimously carried.

President Mr. Meehan ) : The next resolution is. first in the

form of a letter, which is as follows

:

The Estes Park Improvement and Protective Association.

Estes Park, Colo., Sept. 16, 1908.

Mr. President and Members of the American Fisheries Society:

Gkxti.emex:—Tliere is one matter that I should like very much
to bring before your convention which seems to me of more than

passing importance, "At least it is to the undersized fish." Our fish

laws provide a "size limit" for fishing, and yet they say nothing

about how to handle a fish in taking it off the hook in order to

save its life. It does not seem to be generally known, and yet it is

nevertheless a fact, that if a fish is grasped with a dry hand in

removing it from the hook, that the dry hand will remove the slime

from the back of the fish, and while it will swim off it will eventu-

ally die from fungus; while if the hand is moistened this condition

will be avoided.

I have had this matter brought directly to my attention here in

our fishing streams, and I printed cards with instructions upon it,

and distributed them broadcast and it has l>een surprising to note

the results, and how readily the fishermen adopt the information

given and thereby carry out the meaning of the law.

The conditions that exist here in Colorado are no different than

they are in other States where the law provides a size limit for fish-

ing. I truly hope that the American Fisheries Society will take

some action in the matter.

I enclose a "Resolution" that will bring the matter before you

for disciission. Yours very truly,

G. H. THOMSON.

Whereas, It having been brought to the attention of the members

of the American Fisheries Society, that while many of our States

have passed laws establishing a size limit for fish that may be held

for table use, they have said nothing whatever about how to handle

a fish in taking it off a hook in order to save its life: therefore be it

Resolved, That we, the "American Fisheries Society," do most

heartily endorse the card that is being circulated by G. H. Thomson.

Superintendent of the Fish Hatchery at Estes Park, Colorado, in his

"Plea for the Fish" and that we would urge upon the fish commis-
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sioners of all the States, where there is a size limit on fish, to have
this information made a portion of the fishing laws of their states.

This is not approved as a resolution l)Ut it is recommendexl

that the various state eonnnissions educate the people bv every

means in their power to follow the directions given in this reso-

lution aliout wettintj- the hands.

,Mr. Clark: Is tliis gentU'nian a member of the association?

Me. Willard: Yes.

President (:\lr. :\Ieehan ) : Tliis card has I)een .sent broadcast

throughout Colorado and sent to some commissioners. I re-

ceived one. It is ])rol)ably a good thing. Init it seemed to the

committee to Ix- not ])r()pci- tn recommend to ])ut in as a defini-

tion of the law or something to l)e done l)y the hiw. and as apt to

l^efog the people.

Dr. Birge
: 1 move that the reconnnendation of the commit-

tee be adopted.

]\lntion seconded and tmanimouslv adnjitcd.

President (Mr. Meehan ) : The committee reconnnend the

adoption of the following resolution presented l)y Dr. Hugh M.
.Smitli

:

Resolved, By the American Fisheries Society in annual meeting-
assembled, that we have learned with pleasure of the conclusion of a
treaty between the United States and Great Britain by which the
fishery question affecting the operations of United States fishermen
on the cost of the British North American provinces will be sub-
mitted to arbitration.

Resolved, That the conclusion of a convention between the
United States and Great Britain, by which the regulations of the
fisheries of the contiguous waters of the United States and Canada
will be assumed by the two federal governments, marks a distinct

epoch in the history of American fisheries; and we pledge our official

and personal efforts to facilitate the work of the International
Fishery Commission, apiiointed under this convention.

^Motion made, seconded and unanimously carried adopting
tlie resolution.

President Meehan: The committee on resolutions unani-

mously recommend the passage of the following:
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Resolved, That the American Fisheries Society, in annual meet-

ing at the seat of government of the United States, expresses its

great satisfaction at the attitude of the President of the United

States toward fish protection and preservation as recently exempli-

fied in his formation of the National Conservation Commission.

Resolved, That we pledge our individual and collective support

to the measures that may be found necessary for carrying out the

President's views.

Resolved, That a copy of these resolutions be forwarded to the

President.

Motion made, seconded and nnanimoiisly carried, adopting

the report of the committee and its recommendation.

President ^leehan : Dr. James A. Henshall of ^lontana has

presented to the committee the following resolution :

Whereas, In the irrigating canals already constructed by the

United States Government in the western states there is no pro-

vision made for the preservation and protection of fish, either by

screening the canals and ditches, or by the erection of fishways in

the dams connected therewith; and

Whereas. The Government contemplates a still more extensive

system of reclamation of arid lands, by the building of storage reser-

voirs in the mountain gulches, and by the construction of irrigating

canals of great length and capacity, that are to be supplied with

water from flowing streams; therefore be it

Resolved, That a memorial be presented by this Society to the

Congress, asking for such legislation as will provide for building

practical fishways in all dams connected with the work of reclama-

tion of arid lands; and also to provide for the installation of some

effective device at the intake of all canals and ditches in connection

with said work, in order to prevent fish from entering them.

President Meehan : The resolutions committee approved this

resolution with the recommendation that Dr. Henshall. who

drew it, draw the memorial and forward it to the chairman of

the executive committee to have it properl}- endorsed and for-

w^ardecl to the federal authorities.

]V[otion made and seconded that the recommendation and re-

port of the resolutions committee be adopted.

Dr. Birge: It seems to me that resolution should be quali-

fied. We are asked to memoralize congress that legislation

should be enacted requiring fishways in all dams connected with

the work of reclamation of arid lands. Manx of those dams are
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l)uilt on stroams whit-li arc drv a u'ood sluirc of tlic vear, and iicv-

VY lia(] or will haw aiiv fish. 1 think the wordiiiu" of the resolu-

tion miglit well Ix' elianged in tliat particular so as to indicate

the st}de of dam in whicli wo wisli to have fishways.

President ^lechan : How would it do to insert the words

'"suggested on the reconmiendation of the hureau?"

Dr. Birge : Yes, or on all dams across streams containing

fish, or something of that sort.

President Meehan : Those wor(is will he inserted "on all

streams containing fish."

^Iv. W. T. 'rhom])son, of Leadville. Colo.: I just want to

say that while that might apply in the beginning it won't carrv

the thing through, because in some of the Ijcst places that we

have in the Eocky ^Mountains for taking fish s])awn when the

dam was built we found the stream aboxc contained no fish.

There is one reservoir that I think of in particular, where we

have taken u])wards of 4. ')()(»,000 eggs, and fifteen years before

that date it was nothing liut a mountain meadow. Xow very few

of these reclamation projects are contemplated in ])laces where

it would not be possil)le and feasil)le to have fish.

Dr. Jami's A. tlenshall, of Bozeman, j\Iont. : The resolution

is only iiitended to ap}»ly where canals are taken out of flowing

streams that already contain fish. It does not apply to reservoir'^

in moitntain gnlches. There is a dam soon to be l)uilt in Wyom-
ing twenty-five feet higher than the Flatiron Building in New
York, but that would not Ije covered by the resolution: it applies

to flowing streams where canals, sometimes 200 or 300 miles in

extent, are taken from a river, and that is where some devic-'

should be ])lace(l for keeping fish from entering the canals ; and

in dams that are not too high practical fishways should be in-

stalled. That is the meaning of the resolution. It does not af-

fect those immense reservoirs built in mountain gulches where

the water would Ijc ])erhaps several hundred feet in depth, and

where no fresh water fish conld live.

Dr. Birge: I move the wording of that resolution be left to

the committee on resolutions to revise if it deems it wise to do
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so, before printing-. I mean that the resolution be adopted in

substance, and that tlie wording of it be referred back to the

committee for revision if it deems necessary,

^lotion seconded and nnanimously carried.

President ^leehan : The following resolution has been pre-

sented to the committee by Mr. Wilson

:

Whereas, One of the chief objects of the American Fislieries

Society is the treatment of all questions regarding fish, of a scientific

and economic character, and

Whereas, The members of the American Fisheries Society now
assembled in the city of Washington, D. C, in view of the rapidly

decreasing supply of fresh water fishes in many states and provincial

waters with its attendant hardships upon the poor, as shown by

the great increase in the price of the same, as well as in the ever

decreasing catch of the sportsman, also affecting the very life of a

great industry, are of the opinion that the present general legislation

regarding closed season and size limit does not furnish the maximum
amount of protection, and

Whereas, Through inability to shorten open seasons, or to

specially legislate for certain localities where spawning actually

begins before and extends beyond the period designated as the closed

season, certain sections are deprived of the protection necessary to

keep up the natural supply of new life; therefore.

Resolved, That we urge the various states and provinces of

North America to enact such legislation as shall under severe penal-

ties prevent the capture or disturbance of fresh water fishes while

on their spawning grounds for the purposes of reproduction, such

legislation in no way preventing the taking of fish or spawn under

the supervision of state, national or dominion authority. Further

Resolved, That copies of this resolution be furnished the fishery

departments of the various states and provinces of the Dominion of

Canada.

President Median : That is not approved. The committee

feels the matter is one governed entirely by local conditions and

should be considered by local legislatures.

Mr. Clark : I move the a(lo])tion of the committee's report.

Motion seconded.

^Ii'. \\'i!s()n : As the father of this resolution I wish to state

that this is my first appearance in the meetings of the American

Fisheries Society. I wish also to state that it is not the first

time that a resolution of mine has been rejected by the commit-
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tee on resolutions. I ;iiii not a scientific man, althoiig-h I hold

a paper that might pcrniit nic \n tal<c up the work of a fish hatch-

ery. I am interested in the ])rotecti()n of tlie food fisli of Xortli

Anu'rica. and lia\c liccn i(lcntifii'(l witli tliat work for ten oi-

more years, liaving' spent my time and my money in tlie t'fforl

to conserve the food fisli of this continent. Wliy. may 1 ask,

sliould tliis i-esolntion fail of passage in an org'anization, grand

in all its departments, one of whose chief aims is the ])rotectioit

of the fish of this country? This is not a strange thing I am
asking of yon, gentlemen, "^dii set a])art certain localities to

make u]) for losses of lish ni cei'tain waters, do you not? Other

countries do. The state of Xcw York sets aside streams to con-

serve the fish tliei'ein and to assist in the pi'esei'xation of new

varietit's of fish. f"oi- instance, the streams fiowing into Lake

(leorge. nine miles fi'om my home. wer(> closed entirely when

they were stock'eil with landlockt'd salmon. iMci'y argument that

has hei'H made today has heen in fa\(>r of my resolution. 'I'lr-

]iresident of this organization said tinit thei'e had heen a hill ])re-

sented in congress asking foi- some ninety-seven hatcheries to he

huilt in the I'nited States. Is thai an argument, gentlemen,

that youi' li>li hatcheries are doing all the work and (h)ing it suc-

cessfully? 1 think ]iot. It is said that this is a local att'air.

Well, perhaps it i>. It is local. I will admit, in the state of Xew
^'oI•k. w here tlie St. Lawi'eiice rivei' is o])en lo hass fislu'rmen the

ll'th of dune, although the hass does not complete its s))awning

until early in duly, on that rixci'. Now what are you doing with

that fish? How many hass ha\c you hatched this last year? \\'{'

had one application fi-om the Anglers' Association of the St.

Lawi-ence i'i\ci' foi- ovei- a million hass. They said it was a joke

wdien we called their attention to the fact that thev opened the

season for hass too early on the St. Lawrence river. Is fishing"

on the St. T^awrence river a local question? I hardly thiidc it is.

Xow I have heen identified with an organization called the

Xorth American Fish and Game I'rotective Association, whose

chief end is to harmonize the law hetween the T'nited States and

the Dominion of Canada. A- an otlicei' in that organization I

have heen in close touch with the hui'cau of fisheries in the prov-

inces of the Dominion of t'anada. 1 know something about

their fisheries. I heard some of the best men in Canada, pro-
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fessors in the ^Ic-o'ill I'luversitv, in convention in ^lontreal, ask

that the clul)s of the ])rovinc*es of Qnel)ec and Xew Brnnswiek

he thrown open to the ])u1)lie. They were asked whv they did not

fish for sahnon in tlie other rivers np tliei'c. They said there

were no sahnon there, they liad all heen taken out ! Is my reso-

hition in line with the protection sentiment? Xow we have a

lot of Americans who go into Canada in clubs. I am a clu1)

meml^er myself. Before the close season commences in Canada

there are hundreds of |)ounds of In-ook trout taken off the spawn-

ing beds in the lakes and streams of Canada. Perhaps the Amer-

ican Fisheries Society does not have anything to do witli th '

Dominion of Canada; but let me tell you gentlenu'n, you cannot

divorce the question of the food sujjply as Ijetween the Dominion

of Canada and the United States. New York state alone eats

more Canadian fish than Canadian ])eo])le do. Why ? Because

they need the fish and Canada needs the money. It is not a

harmful thing, I am sui-e. to ask protection wlierc the hiw is not

put on soon enougli, and wliere it is not kept on long enough,

so that it ])rotects at neitlicr end in certain localities.

I have been forced to realize here this afternoon that in

Pennsylvania and in other states bordering on the great hd<es

everytliing is all right. As a citizen of New York state I want to

say that we are in trouble, are willing to own it and ask you for

help. Will you give it to us ?

^Ir. George ^I. Brown, of Detroit. ]\lich. : With us the close

season begins the 1st of ^lay and ends the 20th of June. That

is the whole state whei'e the bass are not off their spawning beds

when the close season vm\>. 1 am in favor of the resolution for

the ])rotection of the fish. The reason We have not changed the

law in ^lichigan is because the local fishermen have had more in-

fluence in the legislature than all tlie friends of game ])rotection.

]\Ir. Atkins: There is an abundaiice of law alrt'ady in that

direction. This resolution proceeds on the ground that we need

legislation to protect the fish. But there is an abundance of law

in almost every state. Probably there are some points that could

1)e amended, ])ut 1 take it that in ahnost any state in the union

it would be quite easy to get those amendments nuule if the mat-

ter were properly presented to the legislature. So it seems to
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nie that this resolution is cntirt'ly out of ])hicc. that tlicrc is no

call for it \vhatc\X'r.

^Ii\ Chii-k: In iiioxiiii;- the adoption of the coniniittee's re-

port, 1 had in mind the trend of what we have done here today in

a way of ri'(|uestinu' legislation in regard to federal power. I

tlnnio-ht ])ro])al)ly the eonunittee had that more in nund when

they faih'd to approve of this resoltition than anything else, and

that so far as iidand nuitters of the different states and ])rov-

inces were eoneei'ne(l, the committee thought that the states

themseh'es would take care of and handle theii- local legislation.

J was not on the committee on resolutions, hut that is what 1

thought the committee on resolutions had in mind, and it is

what came into my mind at once, and therefore I nioxcd the

adoption of the comnnttee's report. Now anything that will

tend to hel]) local legislation in iidand watei's I thiid\ the .\mer-

ican FisJicries Society should endorse. We may not all he of the

same miiul as to how it should he done. Of course^ it is well

known that 1 do not a|ipi'ove of many of the laws that are on the

statute Ijooks of tlie dilTerent states of the rruted States and

]:)rovinces of Canada today, and no douht you will realize that

when you hear a paper I have ]»repared for the International

Congress.

Xow. so far as the hass are concerned, the close season laws

of the different states should he strict, as the hass are rigid Ited

guarders. The time that matter was hefore the legislature of the

state of ^lichigan I was asked hy the chairman of the joint com-

mittee of the two houses to ai)pear hefore them and gi\-c mv
views, and 1 think very likely Mi*. Bower and some of the other

commission men were; and I did. and ! told them I would not

have a close season hut I would have an o])en season, and that

o])en season would he only such time as would give the rod and

line a chance to catch the fish, and in ^Michigan J would have the

season open from tlu' 1st of duly to the 1st of Xovemher, and all

the halance of the time closed. That is what I helieve in so far

as the hass is concerned, and no douht your New York state law

should he on that same principle. In other words, make the

time as low as ])ossihle. 1 helieve in that, hut I do not helieve

that this society should take the matter up in siich a hroad way,

as the resolution of Mr. Wilson would. Mr. Clark I think has
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sounded the very ke}- note of the matter. I realize that the Imss

season in Minnesota opens too early—the 29th of May. If this

resolution dealt entirely with international or interstate waters

even, the committee would have supported it, hut I think it

would be foolish to adopt it in the way it now reads.

^Ir. ^^'i]son: May I say one more word? I have \w intention

of trying' to stampede you gentlemen to do something that vou

think is not right, but I want to say to you right here that the

American Fisheries Society is an organization of high standing

in this country. It has been my privilege to be invited to every

fisheries conference that has been held in the province of Queljee

in the last ten years; and I state that the proceedings of the

American Fisheries Society have been freely used in those con-

ferences. They believe that the American Fisheries Society is

composed of a large l)ody of high grade men in every departr

ment. Xow, that being the case, are you not making a mistake

if you do not set these people right when you have the oppor-

tunity ?

As a representative of the protection element in the state of

Xew York, I say that ]\Ir. Whipple, the present commissioner,

and the most capal)le one the state ever had,* has given us prac-

tically all the legislation we ever asked for, with the possible ex-

ception where he was satisfied that we could not get it, and one

of those instances is this question of taking bass out of the St.

Lawrence river ])efore they have spawned. Why, in public hear-

ings before the legislature, a former superintendent of public in-

struction in the state of New York, and president of the Anglers'

Association of the St. Lawrence, fought the shortening of the

bass season, and all the members of the Anglers' Association, as

well as the railroad interests, fought it. They wanted to get on

the St. Lawrence as soon as the ice was out and the bass had

stuck his nose out of the mud—if he stays in the mud. So that

thing went on year after year, when Canada was setting us an

example of having a season six or seven days later. Xow we

have succeeded in shortening the season this 3'ear seven days, and

placing it in hannony with the Canadian law. That is why our

association was bom—to harmonize law. and to fight for inter-

national control. Gentlemen, referring to the influence of the

American Fisheries Society, I reiterate that you possess more in-
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flueneo than we. It took two years for us to get a public senti-

ment on international control, and my tirst resolution went where

this resolution went, and I said, gentlemen, we will come back

and wlien we come ])ack we will take you all in. and we did. I

wish 1 could take you all in liei'e tonight, and have you give

moral support to this resolution which does not apply to any

state in the union in particular, which docs not rnfHe a hair on

any man's head, unless he is anxious to have it ruffled, and this

is strictly in line with the ])rotective system which we are all

anxious to advance' and Tor which the society stands: and 1 trust

that the resolution will be ])assc(l unanimously.

Dr. Birge: It seems to me that this discussion is on a matter

where all of us are agreed in principle, and where we differ as to

the means of securing the end. There is no one liere who does

not believe in jirotecting fish, and this association is doing all it

can to secure good legislation on the ])art of states and provinces,

as far as we liave influence with them. There is no difference of

opinion among us here on the question of ])rinciple; the differ-

ence of opinion that has arisen here, is with regard to the s])e-

cific things that are recommended in this resolution. Wliile I

am in full sympathy with the aims of the i-et-onnnendation, ihere

are several things in it for which I should not vote. 1 believe

with ^Ir. Clark that the l)est method of ])rotecting bass is not

through special legislation, assigning a certain close season here

and another there, but legislation along the line of a limited

open season : and I am not ready to recommend the ado])tion of

the opposite in-iiiciple. because I do not believe it will work.

Take a state like Wisconsin, extending over a long distance from

north to south, with a gi'eat difference in the s])awning season

l)etween the lakes in the northern and southern part of the state.

If oui- legislature should legislate along the lines of this resolu-

tion it would make a certain open season Un- A'ilas county, and

anothei' for Dane county. Xow 1 do not lielie\e that legislation

of that s])ecial kind, b'ugthening the season and shortening it in

another ])lace, is going to stand. As a matter of fact, when that

legislation is attempted with us in Wisconsin and attempted in

good faith on all sides, t'ach legislature sees the fish laws changed

and modifieil as this man and that man wants, until no one in

the state of Wisconsin (unless he is a Philadelphia lawyer)
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knowf- what the laws as to fish and game are in the state. 1 ask

YOU if that sort of tinkering of laws has not produced very much

the same effect in other states.

Again, I think that this matter of inijiosing severe jjenalties

is a mistake. I do not helieve that liy increasing the penalties

provided in tlie laws of various states, the protection of fish is

going to he advanced ; I think it is going to Ije injured : I think

you -ndll find that where severe penalties are laid down l)y such

laM'S, the result is tliat the law is not enforced, and that the

severity of the penalty tends to make the hiw ineffective, because

officers of the law feel that the penalty is not warranted hy the

crime, and slnit their eyes to the offense. Wliat we want is or-

ganization for the enforcement of moderate penalties so tliat

they will be enforced with reasonable efficiency and witli reason-

able certainty.

While, therefore, I agree entirely and lieartily with tlie s])irit

of tliis resolution I do not agree with its reconnnendation. I

concur witli the committee in that matter and I therefore move,

since we are all agreed on the question of principle, that the reso-

lution l)e referred back to the committee, to draw siu-li a state-

ment of the opinion of this society with regard to tliis n'sohition

as seems wise and present it later.

Mr. Seymour Bovver: As one of the members on the com-

mittee on resolutions and as one who opposed the adoption of the

resolution under consideration, I want to say tliat tlie main reas-

on why I did so is that this resolution is so broad and general

that you can enact almost anything under it and claim that it

has the backing of the American Fisheries Society.

Xow if this gentleman (^Ir. Wilson) has any s])ecific propo-

sition and will Ijring evidence to us tliat tlie sort of protection

he recommends is needed in his locality, 1 will vote for it heart-

ilv. and T think every meml)er on the committee will: l)ut we

do not want to 1)e saddled with this resolution. This expression.

"Protection of Fish," is a very deceptive ])hrase anyway. What

one man thinks is protection another man does not. \\ e dis-

agree and we do not want to be called ujion to father a general

resolution that does not mean anytliing much in one way and

may man almost anything in another.

Xow, as 1 say. if this gentleman will bring in a si)ecific
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Itroposition looking towai'd iIk' jji'otcctioii oT lisli \vr will suji-

])ort it.

;\Ii-. Wilson: I offered to amend my resolntion before the

committee this noon, and asked tln'in foi- snggcstions on whieh

I could base an aincndment.

Mr. Scvmoni- Bower: The resolntion as introduced makes

no ])rovision whatever for allowing fish to be eanght for tlie pur-

pose of i)ro})agation. bnt absolutely ])rohibits the propagation of

fish in commercial watei'>. and we suggestiMl that that excei)iion

be made, and 1 notice that it is taken eare of.

Mr. Meehan : The |n-eand)le was of such a eliaracter that

the eommittee eould not support it. The broad asseriion was

niaile in tlie original resolution tliat there is a ra])idly lU'creasing

supply of fresh water fishes: tliat was not a matter tliat the

committee could subscril)e to. and it so stated and the franu'r of

tlie resolution sul)sequently brought in an amendment which was

inserted, restricting the statement to "many of the states." At

tirst there was a sweeping general statement that the lish were

decreasing in all the streams of tlie country, and the other mem-

bers of the committee have stated the matter just as ! under-

stand was the thought of the committee, and wv felt that if we

could not present the resolution with our approval in the form

in which it was. we could not doctor it. The question was, conhl

it lie changed to meet with the general ajiproval of tlie t-onnnit-

tee without framing something entirely dift'erent. if there wa^

something specific, as Dr. Birge ])ut it. jjresented. I have no

do\d)t the committee would be ghnl to do sonu.'thing with it.

Ml'. S. F. Fullerton. St. I'aul. Minn.: Asa member of that

comniittei' I should heartilv endoi'se a I'esolntion along the lines

suggested. I know the gentlemanV heai-t is all I'igbt. and that

lie wants to be right.

:\rr. M. G. Sellers, Philadel])hia. Ta. : Speaking for the state

of Pennsylvania, I want to say that through the legislative com-

mittee of the Pennsylvania Fish Protective Association 1 was

largely instrumental in securing the p)assage of a law making the

open s(>ason for taking bass begin on the loth of June, instead of

the :)(ith of Mav. This was accomplished onlv after a great
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many years of labor, and was duo to a spirit similar to that

wliich is expressed in the resolution under eonsideration. But

as a born angler I am afraid my friend who spoke before me
(Mr. Wilson) fails to place a proper share of blame on the sport-

ing ranks for lack of results in an assertion so sweeping- in cliar-

acter as to declare waters depleted of fish life.

When it comes to the bass cpiestion, unaided by artificial

propagation, what is a sportsman's share, who does or should

determine it ? I l)elieve from my own experience in the state of

Pennsylvania where for very many years I have l)een active in

securing proper legislation regarding fish, that we ought to leave

questions of this kind to the different states. As I see it from

the fish protectionist's view point, if they suffer from poor laws

in New York state or in any other state, why is it not up to the

anglers of the particular state to correct the laws ? Why not or-

ganize a good central organization in all states to combine all

the local or county organizations, and l)ack up what is really the

ideal of the sportsman, both for the close season and the nundjers

to Ije taken r

As a sportsman I want to say to you 1 cannot find any na-

tional standard to determine what is a sportsman's share. Xo-

body seems to know and nobody seems to set it. I wish 1 may
see the day when the preliminary labors that we undertook in

Xew York Clity last Xovember will bring al)out an Anglers'

Association of tlie Fnited States. There is the place where I

think a very im])ortant part of this question should have its

greatest force and argument in co-0])eration witli tlic work of

this society.

Nowadays everyl)ody goes fishing. You know as well as I

do how tlie angling ranks of the great I'nited States l)y states as

a whole are heavily recruited each year. They pose as sports-

men, but do you really believe they all are ? I cannot see it, so

long as the idea of (|uaiitity is so generally accepted as the stand-

ard of skill. What we ought to lal)or for is to create higiier

ideals of sportsmanshi]) in taking out of the waters what largely

interests this society in i)h\cing therein, not to mention greater

purity of the waters, InU 1 hope this can he accomplished in the

])roposed new organization for which the ])reliminary meeting

was held in Xew York Citv: and I trust that the time mav come
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wliL'ii we can thus improve the sportiiii;' ranks to the end that we

will get along more smoothly in connection with the fish cultur-

al Avork of this society, and thereby relieve the various fish com-

missions of much unjust criticism of their work, and possibly

increase their api)ropriations for scientific field work to more

correctly determine as matters of fact whetliei' oi- not waters are

fished out.

^Ir. Titcondj : i cannot help getting u}) to second the sug-

gestion. I concur with Dr. Birge in his remarks, and I am in

favor of the principle of Mr. Wilson's resolution, and if tlie com-

mittee could get that resolution into shape ! wouhl like to sei'

it done. 1 am also a charter memjjer of the North American

Fish and Game Protection Association, and I know any resolu-

tion that this organization passes will have some influence theit,.

where Mr. Alvord suggests that we have these local organizations

to protect the fish where they ought to be protected, without in-

spiring a lot of cranks to introduce new legislation, and we all

know that every legislator has to face fifteen, twenty or thirty

times as many bills as ought to come up. If we can only get

something that would do good and not do harm I would like to

endorse it and help it through.

Pri'sident : You have the motion of Dr. Birge that the reso-

lution be referred back to the resolutions committee in order

that it, in connection with the author of the original resolution,

draft something in accordance with the views of the society that

can I)e properly supporteil.

]\Iotion unanimously carried.

^Ir. Titcondj : When I moved that the nuitter of the tiine of

holding the next meeting be laid on the table 1 did not think it

would lie well to bold a meeting at that time eveiw yeai'. and I

think so still : but in view of all the arguments in connection

with the location, and the fact that we are operating hatcheries

at that time and fish will be seen on the spawning beds, and fish

cultural operations insiK'cted, 1 now move the adoption of the

resolution.

President : I think it would be proper first to move to take

the resolution from the table.
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]^Iotion made, tieeonded and unanimously carried, taking the

resolution from the table.

^Ir. Titeoml): 1 now move its adoption, that is. that the re-

port of the committee on time and place he adopted.

]\[oved and seconded and unanimously carried, and rei^irt of

c-ommittee unanimously ado])ted.

Mr. Clark: Ai'c you ready to hear the re])ort of the commit-

tee on size of tish ?

President : Yes.

]\[r. Clark: I can state that I weakened when we had our

committee meeting on the size of fish and concluded that ])er-

haps it would l)e better after hearing the discussion of the com-

mittee and members invited, and after talking the matter over

very thoroughly, to make some change, and I will read the con-

clusion of the committee.

The Q( mmittee re])ort that the regulations regarding size of

the fish renuiin the same, excepting that there be a subdivision of

the numl)ered iingerling class to be designated by the letter A,

to-wit

:

Fino-erlinii's nund)cr 1. one iiu-h and h^'ss than one and one-

half inch.

Finserlings nund)er 1 A, one and one-half inch and less than

two inches.

Xumber 'l. two inches to two and a half inches.

Number 2 A, two and a half inches to three inches, etc.

This was signed by the entire committee and I move its

ado])tion.

^lotion seconded, unanimously carried and so ordered.

Mr. S. F. Fullerton, of St. Paul, Minn., then read a paper on

the subject of "The ^Modern Hatching House," which was dis-

cussed.

^Ir. Jerrv H. P>erkhau>. superintendent of the Pennsylvania

State Hatchery, Torresdale, Philadelphia, then read a paper on

the subject of "Some Experiments in the Artificial Expression

and Fertilization of Gold Fish."

President : The qiu'stion now arises whether we shall go on
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rradiiii;- t'ui-lluT |)apL'r,<. ros.sibly wc iiiiglit have a papiT earl}'

in tlu' inni'iiino-.

Mr. Clai'k : 1 su,u;iiX'st that we adjoui'ii, suhjeet to the cal-1 of

tlie iJiX'sidciH. We must uet away fi'oiii here at !• :'M) o'clock, and

I sliould tliiid< it would he better to adjoui'u subject to call, and

if we Hud it impossible to u'et a lar,i;'e attendance, a few at least

could meet and dccidi' what to do with tiic papc'rs.

President: They will be i)riut('(l. \\v will ,i;vt them in the

])roceedin,ii"s. 1 think some definite action can be taken in regard

to the disposition of the pa])ers still uni-ead. It is all very well

to assume that the\- will be ])id)lished in the annual rejiort. but

uidess the aufhoi'itv is u'iNcn they mi,u'ht not be published, and

they all seem to be papers of value.

^Ir. B. 1). JMaiis. of Harrisbui'i:-. Pa.: A resolution was

])asse(l this aftei-noon that we shoidd adjoui'ii subject to call.

Mr. Clai'k: I su_ii;ii-est that we c^all for any uni'cad ])a])ers on

the pro.L':i'am.

(Tile presideni then called the list of wi-itei's of pa|.)ers on

the pi'iiuram. still uni-ead. but received no response.)

^Ir. Titctimb: In view of the fact that the authors are not

])resent I move that we considt'r that these papers lia\c lu'cn read

by title oidy. and that they be ])id)lished in the transactions of

the societv if the committee consider them woi'thy.

^lotion set-onded.

Pi'csident : It has been moved and seconded thai the ])a])ers

refei're(| to be considered as read by title, and published in the

annual I'eport. pi'o\ided the connnittee so decide.

'Idiis motion is seconded.

Mr. l-'ullerton: 1 ho])e that motion will not be passed, be-

cause we certaiidy will have time to hear some of these papers,

and ! know evei'v mcmliei' bei'e wants to beai' them—espt'cially

on the niuskal(im:c ipiestiou. and on the black bass.

Tresident : And the lobstei'— if we could hear these papers

and have a discussion of them it would be of benefit to every per-

son here.
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^Ir. Clark : I move an amendment to the motion, that tlie

matter he left open, and if time is not given ns to have the pa-

pers read that they he puhlished as stated.

^Ir. Titcoml): I will withdraw my motion.

Mr. Clark's motion was then seconded and nnanimonsly

carried.

Meeting adjourned suhject to the call of the president, pur-

suant to the resolution of this afternoon.

Same place, Wednesday, Septeml)er "^3. 1908. T :3U i-. .m.

Meeting called to order hy Mr. Meehan in chair.

President ^leehan : Is there any unfinished Inisiness hesides

the report of the committee on resolutions ?

The following resolution was presented Ijy the committee on

resolutions

:

Whereas. One of the chief objects of the American Fisheries

Society is the treatment of all questions regarding fish, of a scientific

and economic character, and

Whereas, The members of the American Fisheries Society now
assembled in the city of Washington, D. C, in view of the efforts

being put forth by state, national and dominion departments of fish-

eries, in the artificial propagation and planting of various kinds of

fresh water fishes, and maintaining the same for the public good,

are of the opinion that the various states and provinces should sup-

plement this great work by giving additional protection to all nest

building fishes during the breeding season; therefore.

Resolved, That we urge the various states and provinces of

North America to enact such legislation as shall prevent the capture

or disturbance of nest breeding fishes, while spawning, and guarding

the nests and fry. Further

Resolved, That copies of this resolution be furnished the Fish-

eries Departments of the various states of the American Union and

provinces of the Dominion of Canada.

This has the ai)])roval of tlie entire committee.

Mr. Fullerton : 1 move that the report he adopted,

^lotion seconded and unanimously carried.

President Meehan: If there is no other husiness it will be
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my pk'asant duty to appoint a committee of tliree to escort the

newly elected president, J)r. Tarleton H. Bean, to the chair.

There being no objection. I will appoint ]\Ir. Frank X. C*lark,

Dr. J. A. Henshall and :\Ir. S. F. Fiillerton as a committee to

escort the newly elected i)resident to the chair.

(The committee then escorted Dr. Bean to the rostrum amid
great applause.)

(Dr. Bean took the chair.)

Dr. Bean (hi chair.): Fellow members of the American
Fishei-ies Society, 1 have very little to say to vou except to con-

vey my lugh ai)])reciation of the honor whicli vou have done me
in electing me ])ivsi(lent of the society, and I promise that 1 will

do wliatever lit's in my power to advance tlie interest of our
cause. I hope tliat our future will he hrighter and brighter from
year to year, that our |)rogi'ess will he more rapid from now on
than it has ever heeu before, and in order to accomplish this end
! will work with you, and I am quite sure that I will have vour
most hearty co-()])eration. I thank you. ((Ji'eat a])plause.

)

President (.Air. Aieehau. \\\ chair.): The same committee
will escort the newly elected vice ])resi(lent to the platform.

(This was dojie.)

Mr. Clark: We take ])leasure in introducing the new vice

president, ^Ir. Seymour Bower, (({reat applause.)

Mr. Seymonr Bower: L did not expect anything of this sort

or I might have framed np something to say. I can only say

that I thank each and every one of you heartily and sincerelv for

the high honor that you have conferred upon me, and that I will

endeavor to do everything in my power to assist the presidt-nt in

nmking the next meeting a grand success; and 1 do not want to

make any more promises ; I prefer to wait until next year and let

you judge whether I have delivered the goods or not. I thank
you very heartily. ( (^ireat applause.

)

President Bean : \\'hat business have we before us?

^fr. Clark: It seems to me that the members must undei--

stand where we meet next year and the time,, Yellowstone Park,
the \-l\\\ of July, and that our oflficers and executive committee
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must make the proper arrang-ements. They are not going, as I

nnderstand. into a town, but they are going into the Yellowstone

Park. Just where we will have our meetings must l)e arranged

for, and to me it seems as though this should be done early, and

some circular, or something of that kind, should be sent out early

to the members so that they may make their plans accordingly.

As the Yukon Exposition is held next year, they may wish to

arrange in connection with that, to take in the American meet-

ing going or coming, and therefore, it seems to me it would be a

good plan for the officers and committee to nuike their arrange-

ments early as to where they will meet in the Yellowstone Park,

and then send a circular early in the season, Fel)ruary or March,

that the meml)ers may have plenty of time to make their arrange-

ments.

^Ir. Fullerton : There are two routes in the Yeliowstou;'

Park, and I do not doubt Init that every member that goes then'

will want to go tlirough the Yellowstone Park, as well as to at-

tend the meeting there. I suppose Dr. Henshall will tell us

something about that. But there is the regular stage route and

there is the Wiley route, and I think the committee ought to take

that into consideration and iind out what the difference in cost

is between the two routes, and if the ^launnoth Hotel cannot

take care of us we must meet somewhere else.

Dr. Hjenshall : As a member of the committee on time and

place of meeting, I will say that the resolution states that the

meeting shall be held at the Mammoth Hot Springs Hotel. That

is the only suitable place, and it is only five miles from Gardner,

the end of the railroad. The Wylie Company is now under the

auspices of the Transportation Company.

Mr. Fullerton : They are all combined.

Dr. Henshall : A^es. They still have the permanent camps,

the same as Wylie had them, and the Transportation Company

has the hotels, so the only place where we could hold the meet-

ing would be the ^Mammoth Hot Springs Hotel, and there is no

doubt but that arrangements can be made to meet there.

]\Ir. Fullerton : I might say further that the National Game

Wardens' Association went through the park, and I think Dr.
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Heiishall went tlirougli with ns. and eonvevances were placed at

onr disposal free of cliaro-e and all it cost was the hotel accom-

iiiodatiniis. and I tliiidv tliat tliat same arran_u-enient couhl l)e.

made with the su])erintendent of tlic jtark. 1 tliink witli our

])resident's influence that it could he ddiic, and 1 am satisiied if

the riirht and pi-(i|ici- people are a])i>ealed to that we can .i^'et the

traiis])(iftation tlirou,i;li the park free of charge.

Dr. ilensliall : Major Pitcher is not the superintendent now.

Itut (ieiieral Youjig is thei'c. and 1 ha\'e no douht that arrange-

ments can he made for government transportation through the

])ai'k.

.Mr. I'oot: 1 think it would he well to have T)r. Henshall

he]]) the e.\ecuti\'i' committee out in this matter.

Dr. Henshall: 1 would he i)erfectly willing to assist the exe-

cutive committee.

Air. M(vhan: I Iwul intended to place the matter in the

hands of Di". Henshall with the consent of the rest of the execu-

ti\e committee.

Air. Titcomh: I suggest y(ni add to that committee Mr.

Booth, who will he in the ])ark at that time, and will lie doing

work for the Bureau of Fi:~heries there. There are two or three

methods of getting througli the jtark. of course, any jtart of the

liod\- can go one way and aiiotlici- \r,\v\ another; part can have

hotel accommodations and part can cam]) if they wish : and I

think Air. Booth would he a very good assistant to the doctor, he-

cause he is right tliere on the ground.

Dr. Henshall: That is a very good suggestion.

President: 1 understood that the arrangements fen" the meet-

ing next year are in the hands of the executive committee, and

that the executive committee has delegated its authority to Dr.

Henshall, and there is a suggestion that Mr. Booth also act with

Dr. Henshall. I thiidv a motion to this etl'ect would he in order,

and I would he glad to entertain such motion.

Air. Meehan: I'erhaps this motion had better come from the

chairman of the executive committee. I move you that the ar-
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rangemeuts for the meeting at Yellowstone Park be placed in

the hands of Dr. Henshall with the assistance of Mr. Booth, of

Spearfish, Xorth Dakota.

Secretary Peabody : As I nnderstand from Dr. Henshall and

others, there is one hotel there only, and practically we can only

deal with one corporation. Xow it might be possible that if we

decided definitely on going there, absolutely and arbitrarily, that

Ave could not make quite as favorable terms as we could if it was

left in some such form as this: That the executive committee

might make this arrangement if satisfactory, to go to the Yellow-

stone Park ; if not they could decide upon some other point. We
might he held up I don't know as there is any ])ossibility of that

sort of thing; I don't know anything about the park; but it is

in the nature of things, that if we definitely decide on going to

one hotel, we will not get the best terms.

Dr. Heiisliall : I will explain that there are four or five ho-

tels, but all under the same management; the ]\Iammoth Hot

Springs is the first hotel you come to after entering the park,

and is the usual place of meeting of all conventions that go to

the ])ark; after you have concluded your (lelil)eratio]is yon can

make your tour around the park. The rates are the same at all

hotels, but the ]\Iammoth Hot Springs is the most suitable place

for holding the meeting, because it is oidy five miles from the

end of the railroad.

Secretary: I understand that, but it is only one corpora-

tion—the whole thing.

Dr. Henshall: Yes.

Secretary Peabody: It is all the same thing—they charge

any price they please ; is there any fixed price, or have you any

terms from them ?

Dr. Henshall : The usual price has been $4 a day, and they

made a reduction at the time that Mr. Fullerton speaks of, to the

members of the Xorthwestern State Game Wardens and Com-

missioners' Association, to $3 a day. and they will probably do

the same thing in this case.

Mr. Titcomb : I think Mr. Peabodv has the right idea. I
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think the executive committee sliDuld have control of arrange-

ments, and that Dr. Hensliall and ^Ir. Booth should make their

report to the committee, and then have the committee send out

circulars in the regriilar way. It is not necessary that we hold

our nwH^ting at the Mammoth H)ot S])rings Hotel more than one

day anyway. AVe can go into the woods, and we can camp out if

we wish. They will camp your whole party right on a brook and

you can liave your meeting outdoors and go out in the evening

and catch some fish for supper. (Applause.)

Mr. Meehan : I will acee])t that as an ameiiduient.

Seconded.

President: The motion is that the executive connnittee take

cliarge of the arrangements, through Dr. Henshall and Mr.

Booth, wlio are to report to tlie committee.

Dr. Henshall: My suggestion was that I would assist the

executive connnittee. The executive cominittee lias full charge,

of course, hut 1 will assist them in any way ]t()ssible, and so will

Mr. Booth.

Tresident: Then the motion stands that the executive com-

mittee take charge of tlie arrangements for next year, and that

ihey will he assisted l)y Dr. Henshall and Mr. Booth.

Mr. Fullerton : You have added to that committee ]\Ir.

Booth, a splendid selection, and I would like to add another, and

that is ]\rr. Scott of Montana, a delegate to this convention. He
did not get here though. He is president of the Xational Game
Wardens' Association and takes a great deal of interest in this

work, and stands well Avith the park authorities, as Dr. Henshall

knows. I refer to ,Mr. ^^'. F. Scott—he is right there on the

ground.

Mr. Meehan : That is acceptable.

Seconded and motion as thus amended unanimously carried.

]\[r. Wilson : I rise to move the reconsideration of the reso-

lution presented by the committee on resolutions regarding pro-

tection of fish during the spawning season.

Mr. .Meehan: I rise to a point of order. Did the gentleman

vote for the adoption of the resolution?
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Mr. Wilson: If I had uot done so 1 would not ask for a re-

consideration.

Is there a gentleman here who will second niv motion so that

this matter can be bronorht up ?

Motion seconded.

President : I iinderstood when we came together we were to

adjonrn at 7 :30 o\dock. What do yon wish to do ?

]\Ir. Wilson: Am I in order?

Mr. Meehan : The motion to reconsider is not debatal^le.

]\Ir. Wilson: 1 rise to a question of personal privilege.

President: What is the question?

^Ir. Wilson: The question is this: That 1 ilid not under-

stand the reading of this resolution by the chairman of the com-

mittee on resolutions. The spirit of this resolution, Mr. Presi-

dent, has l)een removed entirely from the resolution. Am I free

to discuss the resolution ?

President : The chair is in (hml)t as to the proper proceed-

ing in a matter of this kind.

Mr. Titcomb : I move that the gentleman l)e allowed to ex-

plain his trouble. There must be some misunderstanding about

the matter.

President: Very well.

]\[r. Wilson: Mr. President and gentlemen of the American

Fisheries Society : I liold in my hand three resolutions—one,

the original resolutinn jiresented by me' on the subject of "Pro-

tection of Fish During the Spawning Season," and turned over

to the committee on resolutions. That resolution was rejected,

and afterward a motion was made that the resolntion be changed

in some respects, and then presented to the resolutions commit-

tee. In that committee it was suggested that the drafter of the

resolution eliminate the so-called objectionable features of the

same, and the chairman of the committee appointed Dr. Birge to

confer with me regarding it, with the implied, if not expressed,

understanding that what Dr. Birge and myself agreed regarding
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the resolution would be satisfactory to the resolutions committee.

Mr. President, with 3-our permission, I wish to read the result

of Dr. Birge's and my eiTorts in the production of a resolution

that should suit the resolutions c-ommittee, which is as follows

:

Whereas, One of the chief objects of the American Fisheries

Society is the treatment of all questions regarding fish of a scientific

and economic character, and

Whereas, The members of the American Fisheries Society now
assembled in the city of Washington, D. C, in view of the efforts

being put forth by state, national and dominion departments of fish-

eries in the artificial propagation and planting of various kinds of

fresh water fishes, and maintaining the same for the public good,

are of the opinion that the various states and provinces should sup-

plement this great work by giving additional protection to all such
fish during the spawning season. Therefore

Resolved, That we urge the various states and provinces of

North American to enact such legislation as shall prevent the cap-

ture or disturbance of fresh water fish while on the spawning beds

for the purposes of reproduction, such legislation in no way pre-

venting the taking of fish or spawn under the supervision of state,

national or dominion authority. Further

Resolved, That copies of this resolution be furnished the Fish-

eries Departments of the various states of the American Union and
provinces of the Dominion of Canada.

]\Ir. President, 1 understand that the serious objection to my
resolution is l)eeause it does not allow a given state having forty-

five miles of shore line on a lake 414 miles long, the right to take

fish from the spawning grounds during the proposed close season.

I stand here, gentlemen, in favor of ]irotection of every val-

ual)le fresh water fish that swims, from the time it reaches the

spawning bed for the ptirposes of reproduction until it has per-

formed its function and retired decently and in order.

Furthermore, gentlemen, the best years of my life have Ijeen

spent in seeking to formulate fishery regulations between the

Dominion of Canada and tlie United States, so that there should

be a maximum amount of protection to the food fish for the com-

mon people of both coitntries. I stand on that platform tonight,

and if I go down to the disgrace of the American Fisheries

Society.

A year or two ago the secretary of the Xew York Fish and

Game Commission, with which your honored president is identi-

fied, asked me to take up the subject of the protection of the
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whitefish, that thev might not be entirely wiped out of the great

lakes that border upon the state of Xew York. I am a busv man,

and burned the candle at both ends to familiarize myself as a

civilian of the state of Xew York, with this matter, that I might

go before the authorities of the Dominion of Canada, the Prov-

ince of Ontario, and my own state, which I did, and secured at

the last session of the legislature a bill in harmony with the laws

of every other state bordering on the great lakes, in which Xew
York is interested, save the little forty-five mile territory of the

state of Pennsylvania.

Xow it is the proud Ijoast of the Pennsylvania commission

that they take more commercial fish this year than they did last.

I am glad of it. I yield to no man on this floor the credit I

would give to Mr. Meehan or any other commissioner of fisheries,

or any hatchery man. They have my admiration. They have

my muscle ; they have what little 1)rain I have got, and a good

deal of talk.

Xow let us see. There is not a state that borders on Lake

Erie : there is not a province that borders on the gTeat lakes, that

has not a certain element of harmony of law regarding the pro-

tection of tlie food fish of those lakes—save the state of Penn-
sylvania.

We do not have to go far to find tlie reason why the repre-

sentatives of the state of Pennsylvania wish, at this time to kill

this resolution. In 1907 out of the four hundred and sixty mil-

lion eggs allotted to seventeen states, Pennsylvania received two

hundred and sixty-two millions; out of eighty-seven million

Wliitefish eggs allotted, she received fifty-seven million; out of

two hundred and fifty-seven million Pike Perch eggs allotted,

she received one hundred and ninety-four million ; out of twenty-

three million Lake Trout eggs allotted, she received two and one-

half million; of Lake Herring, she received all taken by the

United States over eight million.

In addition to this the Xew Y'ork Department of Fisheries

rendered valuable assistance ; while the Canadians at the north

practically filled two of the Pennsylvania hatcheries with eggs

given by the Department of Fisheries.

From this showing collected from the records it is very evi-

dent that Pennsylvania seeks to take an unfair advantasre in the
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gTeat lakes over tlie other states and provinces bordering npon

the same.

]Mr. Fullerton : I rise to a question of personal privilege.

We are all anxious to get to the other meeting, and let the gentle-

man speak to the resolution.

Mr. Wilson : I will admit the resolution witliout further ar-

gument.

Mr. Titcoml) : By means of this resolution which you want

to get through, ^\o you want to take whitefish and also give them

a close season y

Mr. Wilson : 1 want tlie resolution just as it was accepted by

the referee.

Mr. Titcomh: Does that contemplate the protection of the

"whitefish during the spawning season ?

jMr. Wilson : Yes, sir.

j\Ir. Titcoml) : You ought to hear the three papers which are

competing for a prize on this very question, as to how to improve

the production of whitefish. Every one of those papers makes

different arguments, but each one of them advocates fishing for

the whitefish during the s|)awning season when they are in their

best condition, and stopping the fishing for them during the

period other than the s])awning season, but that the eggs of all

these whitefish caught during the spawning season be put into

the hatcheries. Now the resolution, as you want to pass it, is in

direct opposition to the argument of these three authorities.

That, I suppose, is the reason that these gentlemen here who are

on that committee, have opposed it.

Dr. Birge : Since 1 have l)een drawn iiito this matter l)y the

statements of the gentleman who just had the ilooi-, I wish to sav

that I did not understand that I was a referee in the sense that

the committee was bound to accept what was put before it. Mr.

j\feehan asked me, since I had ]iroposed this method, if I would

not talk the niatti'r over and see if a resolution could not be

framed which might lie accepted. As this i-esolntion was pre-

sented I understood that by the use of the term "fresh water,"

shad and salmon were cxchided from its terms.
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Mr. Wilson : Certainly.

Dr. Birge : I understood also, though I did not express this

to the gentleman, that I did not suppose that the regulation of

fisheries in the great lakes was contemplated in the resolution,

since the matter of the regulation of these fisheries is now in the

hands of an International Commission, and the regulations are

now being drawn up l)y a commission with which we have noth-

ing to do. I called the attention of the gentleman to the fact

that the whitefish of the inland lakes cannot be caught at any

other time than the breeding season, Ijut that if this resolution

were adopted the association Avould be bound to maintain that

form of protection, and so to exclude these fish permanently

from an}'' use whatever in an economic way. I said that I did

not believe in that, although my own state has such a law, and

the gentleman said he si^pposed in cases of that sort exceptions

would be made, no doubt wisely, by the legislatures of the vari-

ous states. I knew, however, that there was this exception and

called his attention to it, but I saw nothing in the resolution as

drawn uji. which should have prevented him from offering it to

the committee. There was nothing in my relation to it to hin-

der the committee on resolutions from using the same freedom

with that as witli any other resohttion before them.

President: 1 want to call attention to one tiling, and it is

tliis : Mr. Wilson was speaking to a question of personal ])rivi-

lege. The only matter that could call for debate at present is his

resolution to reconsider the vote. Are you ready to discuss that

resolution ?

^Ir. A. Kelly Evans, Toronto. Canada : As the only repre-

sentative here from the Dominion of Canada, possibly I might

be spared a few minutes in consideration of the fact that the

Dominion of Canada owns the other half of the great lakes. I

have just heard the gentleman who sat down make the statement,

if I understand him correctly, that whitefish are caught at no

other time ])ut in their spawning season.

Dr. Birge : In the inland lakes.

^Ir. Evans : I have lately been partaking of a great many
whitefish in my own country, caught at this season of the year.
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Dr. Biry-r: Well, tlint is not true witli us.

^Ir. Evans: Well, with us. sir. we have an ani})le su})ply of

whitofisli caught at other seasons l)esi(les the spawning season.

Further, the ])o]icv of tlie dominion coast has been to respect the

whitefish during their sjtawning season. To me the resolution

appears to be one of very great importance. ^Ir. Meelian is in

the happy ])ositioii of doing more in liis state of Pennsylvania

for hatcheries, as I understand it. than any state in the union,

and is almost reacliing that point where he comes witliin a meas-

urable distance of tlie total out]mt. as 1 am informed, of spawn

in the whole of the feiU'ral governnu-nt. We. in the Dominion of

Canada, are not in such a liappy ]u)sition. Wv are dependent

largely upon tlie luitui-al habits of the fish to propagate their

species. If this society turns down my fi-iend. Mr. Wilson's

resolution, it ])ractically ])laces this body in the position of giv-

ing an ojtinion that we must depend entirely upon hatcheries and

absolutely Jiot consider tlu' natural functions of the fisli as being

at all effective in re]u-oducing their species, ^^'e in the Province

of Ontario feed that in one lake in which Xew ^'ork has a great

interest, namely. Lake Ontario, there is only a small ])oi"tion of

that water on our side of the border suitable for the pi'opagation

of the natui-al spawn of the fish, and if you do not consider th'-

resolution of Mi-. Wilson it places this body at any rate, as gi\-

ing an opinion which will hel]) our fi'iends the enemy, the net

fishermen of my own ])rovince. in carrying on the destruction

which has iii'ougbl the bslieries on our side to their present con-

dition. I will ailmit that if you have the happy condition tiiat

Mr. Meehan has in the state of Pennsylvania, whereby he is abh>

to turn out an innnense number of spawn into the water, the

resolution possibly is not necessary, but we haxc not on our half

of the bonier line that ha])py con(liti(Ui of things, and must at

present, depend largely u])on the fish carrying on their own

natural propagation.

Therefore, I appeal to this l)0(ly to go very slowly in this

fjuestion, either for or against it. As has already been intimated,

the matter is now in the hands of a royal commission, and I may

say to you, ^Ir. President, that \ fetd satisHi'd that the action of

this important body last year at Erie, Penn.. in ])assing the reso-

lution which I had the honor to introduce, had something to do
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at any rate ou our side, sir, in making that treaty possible, and

I think the American Fisheries Society has reached that point

where any resolution it passes, or any policy that it recommends,

will receive the serious consideration, not only of your own fed-

eral government at Washington, but of our federal government

at Ottawa ; and I think that possibly if some arrangement could

be made whereby the resolution was neither, as it were, knocked

one way or the other, a great good could be done, and I do think,

Mr. President, that if you take any action it places you on rec-

ord, as it were, in upholding the theory that we can get along

with hatcheries alone and catch the fish on the spawning ground,

if you allow that theory to get abroad, with your endorsement, it

will undoubtedly do a great harm to the fisheries of the great

lakes.

One more word: I ask any of you gentlemen, who take an

interest in this question, to read the report of the Eoyal Commis-
sion, appointed by the Dominion government in 1892, and you

will find in the sworn testimony of net fishermen, many of whom
are alive today, that the practical destruction of the whitefish of

the great lakes was undoubtedly due to fishing during the spawn-

ing season. Gentlemen, when you attempt to make science ex-

clusively accomplish what nature has done up to the present, you

take an immense responsibility upon your shoulders. I am not

a scientist; I do not profess to be one. I have joined this impor-

tant body for the purpose of receiving an education in the sci-

entific end of the matter, but I say in closing, this : Do be care-

ful in any steps that you take not to give our friends any fur-

ther advantage of which they will Ije quick to avail themselves

for their own selfish and temporary benefit, to destroy food sup-

ply of the masses of the people. (Applause.)

Mr. Charles E. Fryer, England, Inspector of Fisheries : Mr.

President and memljers of the American Fisheries Society, I

crave your indulgence as a young memljcr. I am afraid I do

not look it and I am afraid I do not altogether feel it, but I am
a young member of this society—young in membership at any

rate, but possibly with some consideral)le amount of experience

in regard to the various policies that are adopted and suggested

Avith respect to the preservation of fish and fisheries. I had the

honor of being elected an honorary member of your society a
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couple of years ago, on the nomination of Dr. Hugh M. Smith
on, as I understand, the ground tliat I had had considerahle ex-

perience in fishery questions outside of America, nuiinly in Eng-
land ; hut not merely as an Englishman hut as interested also

in the fisheries of the Dominion of Canada and not less interest-

ed, Ijeing a fisherman, in fish and fisheries wherever thev mav he

found. I desire to express a very strong opinion hefore you here

today, hased solely u})on the remarks that were made in the

northwest corner of the room, to the effect that it was desired to

maintain a custom whereby a certain fish, the wliitefish, is caught

mainly in the spawning season; and I just wish l)riefly to put

these two principles hefore you : viz., first, that the essence of pro-

tection is to protect tlie spawning fish, both during the spawning
season and for a sufficiently long period prior to the spawning
season, to enable the roe to fully develop, and the fish to deposit

their spawn ; and also to protect them for a sutficiently long pe-

riod to enable them to recover sufficiently good condition to at-

tain the best price in the market.

The second proposition is, that where you have natural con-

ditions interfered with only or mainly Ijy the operations of man
in the matter of fishing, not in the matter of other obstructions

than netting to fish reaching their s})awning beds, not in the

matter of pollutions and other dangers to fish life, but simply on
the question of fishing, that you will let nature do its work and
that you should dejiend, to the smallest possible extent, uj)on

artificial aids to nature. The conditions are different when you
have waters that arc availa1)le for the development of fish after

they have been hatched and ])laced there, Init are only so avail-

able. As an instance I will mention a well known ease of one

of the originally most ])roductive salmon rivers in Europe, name-
ly, the Rhine. In the mouth of the l^hinc are the most valualile

salmon fisheries in Europe. The principal waters of the lihine,,

divided as you know they are among several states, are so abso-

lutelv destroved aiul cut oft' froin the s])aw]iinu- fish ascending

from the sea that, unless artificial propagation were practiced,

the Rhine fisheries would be absolutely destroyed; but in your

great lakes, to take this concrete case, the whitefish have oppor-

tunities of spawning naturally, if they are not caught in undue
numljers, and I do submit to you that before you take any action
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you consider this matter very carefully. I may say in paren-

thesis, that I do not quite understand the jjrecise steps which

have led up to the present position with regard to this particular

resolution ; but on the principle of the matter, if you take any

action which would suggest that you favor the principle of un-

restricted fishing of spawning fish especialh', and favor in the

place of nature the artificial jjropagation of fish, you will be

giving the greatest set-back to the true methods of fish protection

that ever was given to tliat important matter.

Dr. Birge: I just wish to say a word and that is in objection

to the arguments which have been used attempting to commit

this body to the assertion of a policy in case of a negative vote

on a motion to reconsider. This society has voted in favor of the

protection of nest building fish. Xo deliverance of this body has

teen made as to the best methods of protecting the whitefish,

whether it is l)y catching and taking the spawn or by protecting

them during the spawning season. Xo deliverance has been made

by this body on that question and none will be made, even though

this resolution to reconsider is defeated. The only significance

of that Avill be that this body does not choose to give a positive

deliverance on that question, one way or the other. Our friend

from Toronto thinks it would be wise for this l)ody to go slow

in reaching a decision one way or the other, and [ coincide with

him.

^[r. Titcomb : The gentleman on my right has spoken about

the salmon of the Ehine in comparison with the whitefish, in

connection witli this resolution. T think this society is thor-

oughly on record as favoring the protection of fishes during the

spawning season, but this resolution, if reconsidered, contem-

plates passing another resolution as I understand it, which in-

volves more particularly the whitefish than any other. At this

time and during this congress papers are to be read (and there

will 1)6 an award for the best paper) telling how to increase the

production of whitefish. Xow, if we tonight act on this resolu-

tion or pass a resolution directly involving that question, it seems

to me that we are hasty, and that we ought just to hear these re-

ports that are to he read tomorrow. I happen to be on the com-

mittee of award, which will consider these three paj^ers ; so I am
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talking about what I know ; a.nd I hope that the society tonight

will not vote to reconsider the resolution on that account, and I

call for the question.

President: is tlie (jUcstion on the I'cconsidci-ation of tlie vote,

or is it on the resolution?

'Mv. ^Eeehan : Tlie vote will be on whether the report of tlie

committee adopting a certain resolution as amended shall l)e re-

considered.

The question was then ])ut and lost.

Mr. Fullerton : Our friend from England misunderstood

Dr. Birge's statement al)0ut the whitefish. The only time vou

can catch the inland wlutelish is during the s|ia\vniiig season.

]\[r. Frver: I tl)iid\ my remarks liave been understood, if the

facts are as stated tliat you can only cateli \vldt(dlsli in tlie way

you mention.

]\Ir. Fullerton: The iidand whitefish.

]\Ir. Frver: 11 vou ean only catch the iidand wliitdisb dur-

ing the spawning season and if those inland whitefish are show-

ing signs of falling off. then you are doing an ahsolute wrong

in continuing catching them during the spawning season.

Mr. Fullerton: They are increasing by thousands.

]\[r. A. Kellv E^ans: If any gentleman wishes to know

whether whitefish are caught today in our great lakes I will show

him mauv menus. ])roving that whitefish aiv being used today

in the Provinet' of (Ontario.

Dr. Birge: They are i)rol)al)ly eold storage.

President : The papers not read are to be referred to the

committee for ])ublication.

Adjourned sine die.
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Shortly after you did me the honor of electing- nie pre8ident

of the Society, I he,uan to make preparations to leave the coun-

try ; and I was soon speeding to the remotest parts of the orient,

from which I returned only a couple of months ago. If it had

been the treasurer, this Hight might have looked suspicious and

would doubtless have continued longer, but as it was only the

])resident, no special significance needs to be attached to it.

The T'nited States government has shown its interest in the

welfare and develo]nnent of the fisheries of our most distant pos-

sessions by dispatching the fishery steamer Albatross to the

Phili])pines for the ])urpose of determining the aquatic resources

of the islands and pointing out the lines along which the fisheries

may be improved and the financial condition of the Filipino

fishermen l)ettered. This work is still in progress and will con-

tinue for a considerable time. On his way to the Philippines,

your president made a short stop in Japan and renewed acquaint-

ance with some of the interesting fisheries of that most interest-

ing country; and lu> visited a national fishery exhibition at Na-

gasaki at which there Avere more than 28,000 special exhibits.

He also had an op])ortunity to see something of fishing in China.

and made a special inquiry regarding the celeljrated pearl fish-

eries of Ceylon. About these foreign fisheries and the lessons

they afford us, something may l^e said at some future meeting.

blatters of great importance connected with the fisheries have

come up since our last meeting. The year has. in fact. l)een

characterized by almost unprecedented actiyity in fishery work

and will l)e found to have left an enduring im])ress on tlu' his-

tory of our fisheries.

In view of the im])etus this society gave to public fish culture

in America, it is a ])leasure to note the steady gi'owth of this

most important branch. All over the country it is receiving

greater attention ; new hatcheries are springing up everywhere

under private and public auspices; thousands of persons every

year are ex])eriencing for the first time the benefits and delights
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of private pond c-ulture ; and the proneness to overindulgence in

meat is being offset by the increasing opportunities to have Avhole-

some fresh fish as regular components of our menu. The de-

mand for food and game fishes for stocking public and private

waters is taxing the capacity of the hatcheries to the utmost, and

the response is seen in a larger output in the past year than ever

before in the history of the country; but the supply of many

kinds of fishes is entirely inadequate, and this fact is exemplified

in the insistent demand for fish hatcheries in recent congresses

which culminated in a remarkable movement in the last session

of the last congress, when there were presented ninety-seven bills,

providing for seventy-four new fish cultural stations in forty-

two states and territories, and carrying appropriations aggregat-

ing $2,000,000.

The progress of fisli cidture in America, however, must not

Ix' gaged solely by the magiiitude of the operations. Equally

important are the perfection in methods and the enhanced effi-

ciency of the residts tliat have l)een brought al)out by the scien-

tific study of the fishes, their eggs, and their food in nature and

under domestication, and by the investigation of the physical,

chemical, and l)iologieal characters of the waters to be stocked.

Xever before has the man of science co-operated more zealously

and effectively in the interests of the fisheries ; and never before

has the debt that tlie practical fisherman and the fish culturists

owe to the scientist been more generally acknowledged. The

necessity for scientific knowledge in the handling of fishery prob-

lenxs is so fully appreciated that those states which do not now

have trained biologists connected with tlieir fishery work are re-

garded as l)ehind the times.

The increased attention given to oyfeter culture is one of the

most hopeful signs of fishery advancement. The persistency and

vigor with which the inauguration of oyster planting was for a

long time opposed in some states was most disheartening to all

who had given the subject serious study and had seen the futility

of the do-nothing policy to which some of the states seemed to

Ije irrevocably committed. The state that had the most at stake

and was one of the last to recognize the benefits of oyster farm-

ing is Maryland; but having finally seen the error of her way,

she has approached the subject of the restoration of her suprem-
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acy in oysters in tlic ])ro})er spirit ami has instituted a system of

surveys, preliminary to the general allotment of lands for plant-

ing purposes, that for comprehensiveness and thoroughness arc

marvels and will serve as models for tlie r<Miiainder of the coun-

try. It is hoped and believed that in Mai-yhuid and other states

an industry ineauiiig so much to the citizens thereof and to the

country at larg'c will never again have to suffer because of party

demands, and that hereafter oyster ]danting will have no greater

political significance than corn planting or potato planting.

A movement that augurs most important benefits to our fish

life is the national conservation commission, appointed and as-

signed a definite task by the president of tht' Tnited States. The

general and unqualified approval of the purposes of this com-

mission on the ])ai-t of the state authorities and private citizens

as well as federal ofKcials is one of the most encouraging signs

of the times: and I venture the ])redicti(in that when this com-

mission shall have made its report and i'ci'i)iiimendations it will

be seen that the relations of our fish life to agriculture, forestry,

mining, irrigation, and other industries are fully appreciated

and that anijile ]U'()\isi(in has lieeii made for the conservation of

our interior and coastwise lislu'ry resources.

A dispute that is practically coexistent with the Ignited States

is that involving the fisheries carried on by our New England

fishermen on the shores of the English colonies on the northeast

coast of Xortli America. Treaty after treaty, modus vivendi and

modus vivendi have sought to define and limit the rights and

privileges of the fishermen with so little result that on more than

one occasion a war cloud has appeared on the horizon and gained

considerable size. It is therefore a source of great satisfaction

to all concerned that this long standing dis})ute. by mutual agree-

ment, will now be sul)mitted to the international arbitration tri-

bunal at The Hague.

The apparcjit inability of the states to unite on measures for

the protection of the fish life in the basin of the great lakes, and

their willingness to have the federal government assume juris-

diction over the fisheries in all the l)oundary waters contiguous

to the Ignited States and Canada, have resulted in a convention

with Great Britain under which an international commission has

been appointed and assigned the duty of drawing up regulations
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that will be binding on the fishermen on both sides of oiir north-

ern border. This is the first instance in which the government

has attempted to exercise jnrisdiction over thi' fisheries in state

waters, and marks an epoch in tlie history of fishery legi-^lation

in this country.

In conclusion, there should Ije named among the things tliat

make this time noteworthy from the fishery standpoint, the

Fourth International Fishery C'ongTess, whose sessions begin in

this city tomorrow. It will l)e recalled that this society united

Avith the United States government in extending an invitation

to the congress to meet in America this year, and the society thus

becomes a joint host. With great magnanimity you have con-

sented to curtail your regular sessions in order that you may at-

tend the meetings of the international body. I believe that your

course in this matter will be fully justified and that you will

fc^d at the end of the week that yott have had one of the most

profitable and enjoyable fishery experiences in your entire exist-

ence. I hope that every member of the society will become regii-

larly affiliated with the Fishery CongTcss, so that he may par-

ticipate in all the functions that have been provided.



DESCRIPTION OF SAN MARCOS STATION WITH
SOME OF THE METHODS OF PROPOGA-

TION IN USE AT THAT STATION

BY JOTIX L. LKAliY. L'XITED STATES BUREAU OF riSIIEKIES. OF SAX

MARCOS. TEXAS.
(

Tho San ^Fai-eos Texas Station is situated near the head of

the San Mareos river and al)out three-fourths of a mile from its

souree. wliieh consists of lx)kl flowing springs, flowing from a

limestone ledge some one liundred feet in heiglit. The station

comprises thirty-three acres of land and has a river front of near-

ly one-half mile and about eighteen feet above water level of river,

the grounds being located east of and adjoining tlie towji, a street

l)eing tile dividing line, and are quite ])ictures([uely situated just

below a range of bills one bundred ieet al)o\-e the general level ot

station, the hill just back of the station Ijeing crowned by a very

handsome stale building known as the Southwest Xormal School

of Texas. acconi)ni)dating about five hundred students, and

makes a fine background to the station, which, with its miidature

lakes, makes a ]U'etty foreground, the two making a ])ictur«'

which I call the gem of southwest l\'xas. Of these grounds we

have nine acres devoted to twenty-three ponds, varying in size

from fifty by fifty feet to one by one and one-fourth acres, all be-

ing designate(| by letters or numl)ers. Each pond has a sepa-

rate inlet and outlet. Tlu' iidets are ])rovi(led with gate valves,

and the outlets or standpipes are of brick and cemi>nt, open

fronts, screened with perforated zinc screens which I ha\e found

to l)e most etticient. Tlu' ])erforations heing one-sixteenth of an

inch. Ijoth screens and dam boards fit into slots provided for in

the mason work. The su]i]dy pipes are from four to six inches

as to size of ])ond. and the outlets from six to eight inches, lead-

ing into drain pipe twelve inches in diameter. All pipes, both

supply and drain, are laid under ground, and consist of Michi-

gan pine, terra cotta. and ii-on. the iron Ijcing preferred as they

lU'ver become cloggx'd with roots whicli will permeate both the
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wood and clay pipe?; and at times giving serious trouble. The

water supph' consists of one artesian well, witli an average flow

of about five hundred gallons per minute, and a ten horse power

gasoline pumping plant. This ])lant gives after two years use,

six hundred gallons per minute, the two supplies giving Ijarely

enough to supply the twenty-three ponds, owing to the fact that

we have nearly nine months of summer.

The station was fitted up for a Idack l)ass station, water con-

ditions being quite suitable for the large mouth variety, they

only being propagated and with them we have been quite svic-

cessful. We also propagate the two erappies, bream, warmouth

bass, and rock bass, all doing well except crappie; the water con-

ditions of the station seem unsiiited to their propagation.

We have also tried to propagate the blue channel catfish for

the past three years, but have met witli total failure. On com-

ing to this station some twelve years ago I had made up my mind

that 1,000 shipping fish to the pair of breeders would be a fair

result (I mean by shipping fish—young fish from two to six in-

ches long). T now think that sixty per cent of that number is a

fair average, however, our plants of fish two to six inches have

lieen wonderfully successful, in fact we have not met with a fail-

ure to stock any waters where we have made plants of black bass.

With our perch, excepting bream, we have never had abundant

results. This is caused to some extent l)y devoting a small water

area to their propagation and this has been caused by the great

demand for the 1)lack l)ass.

The metliod of work pursued at this station is to conform as

near to nature as possible. The ponds were constructed so as to

have the largest area of shallow water, thus securing in early

spring an abundance of natural food, and protection for our

young fish, and all breeding ponds are provided with gravel

nesting places. I at one time provided artificial nests, with vary-

ing success. These, with other experiments, their failure and

success if told would take up too much space in this paper. T

have found that the first great essential is to provide the very

1)est breeding fish to start with. Xot the very large and possibly

old fish, but fish that will run from two and one-half to three

pounds, well proportioned: not the long race horse kind. Fish,

like everything else have their fine points. The nearer they are of
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one average size, the better. One other thing I find helps in

pond culture and that is to infuse new blood as it were into your
lu-eeding ponds. That is, each year intrcxhu-e a fair per cent of

wild tish into your ponds, discarding all breeders that have a

rundown a])])earance. Tlic number of l)reeding fish will vary
witli climatic conditions. In this climate—southwest Texas—

I

say that sixty good breeders to the acre of water surface seems
about the right number. Where the climate is cooler and ponds
deep, this nund)er might be doubled to advantage.

\\ (' have two seasons for the distribution of voung fish from
the San Marcos Station, the distribution of black bass commenc-
ing in the s]iring about the middle of A])ril, and extending to

July or August, and as soon as the fall sets in. giving cool weath-
er. We distribute all bass left over, our crappie. rock bass, bream
and other fish. :\rost of the bass shipped from this station run
from two incbes early in the season to six and eight inches in the

later ])art of tbe season. Fish of this size being quite acceptable

to a])])licants. tbey get fewer in number, but witb a ])ositive cer-

taiiitv of satisfactory results in stock waters ])lanted.

In collecting young fish from our Inveding })onds for ship-

ment we use a seine made of bobbinet. rigged in the same man-
ner as the large drag seines are for commercial fisberies. The
young fish, seined from the breeding ponds, are assorted and
placed in ship])ing pools. These pools are constructed of l)rick

and cement, six Iiy sixteen inches and two feet deep. ])rovided

with valve inlets, and six inch outlets, and can be emptied and
scoured in a few minutes. From these pools the messenger takes

them, carrying of tbe smaller size, two bundred and fifty to the

can, or of the large size, fifty. During transportation the mt^-
senger seldom changes water, but uses ice to keep the water tem-
])eratuiv down to sixty degrees, and under these conditions even
in our sunnner climate seldom loses a fish, and the general rejiort

of ap])licants is. that fish are received in good order, and later

that results are satisfactory. AVe su})ply with tbe station force

over four hundred a])plicants each year, and artificial lakes and
ponds in the state are on the increase, creating the need of anoth-
er station in 'I'exas.

I have brought some photographs of my station in connection

with tbis article, showing our grounds and pond system, and will
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say that we have one of the most attractive spots in Texas, apart

from the pleasure we are giving to sportsmen, and the economic

good we are doing. It is an oasis, you might say, in the midsr

of tliis sunlnirnt country, at least it looks and feels that way
to me.

DISCUSSION.

John W. Titcoml), Washington, D. C: 1 note what Mr.

Leary says about his total failure in the attempt to propagate

the blue channel catfish. The l)ureau has attempted to propa-

gate this species of catfish at five or six different i)ond stations

and carried the brood stock for a number of years without any

result whatever. Apparently the fish spawn in a rai)id flowing

stream or in the current of a stream under the river. ^Ir. Worth

has made some experiments, and ^Ir. Leary's failure is not the

only one. I think the value of his pa])t'r would be enhanced if

he would explain, as I am sure he can. wliy the crappie is a fail-

ure tliere.

^Ir. Leary : In the first place, the conditions for crappie are

not such as they usually breed under. Crappie usually breed in

roily water, and our water is clear. 1 liave succeeded, however,

in raising crappie Ijy introducing car]) with crappie, which roil

u]) the water, and I have raised some thousands of crappie in

that way. I have also resorted to nearby cattle tanks and stock-

ed them with crappie, and I have got fair results from stocking

such ponds. These ponds are supplied In' rainfall and tlie water

seems entirely suited to their propagation.

^fr. S. G. Worth, Beaufort, X. (!. : It would a])i)ear that ihe

spotted catfish has been actually propagatcil Ity tlie government.

Since T was in Tennessee engaged in that work under Mr. Tit-

comb, I have discovered that the annual re])ort of the United

States Fish Commission for 1892 and 1893 shows that Dr. Uu-

dol])h Hessel, late superintendent of the car]) ])on(ls. ^^'aslling-

ton, hatched thirteen hundred of those fisli : and tliey were dis-

trilmted through the central station, of which I was then in

charge, and are recorded in the table of distribution by their

name and also In- the scientific name, and in view of the numer-

ous failures that have taken place, it is rather encouraging to

think that some were actiuilly hatched, and esijecially under Dr.
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Hessel, l)(_'eause we kiidw that he was a vcrv accui-atr luaii in his

work, and 1 think that tlic history referred to is worth look-

ing np.

Dr. James A. Hensliall. of ^lontana : What cra])])ie did yon

e\-])eriinent with, the si)arc)i(h's or the iinnularis?

Mr. W.ii'th: P.ntli.

Dr. Ilenshall : I wotild oidy state tliat in the middle west in

Keiituckv. the a ii ii iihi ris always s])awii in elear spring ponds, as

does the calico liass oi' the sjiaroides in the hd<es of Wisconsin

and Minnesota. Tliose lakes are always ch'ar and the fish spawn

naturalh'. Of course, it makes some diifeivnce in case of domes-

tication.

President: Will Dr. Evermann say a word in i-egard to tlie

catfish from the l)iological standjioiiit, and the possihie cause for

failure of artificial 2)ropagation y

Dr. Barton W. Kvermann. Washington. D. C. : I do not

know tliat ! could say anything thai would hel|> the matter at

all. I am not veiw familiar with the spawning hal)its of tlio

channel cat or tln' spawning hal)its of tlie hlue cat of the Missis-

sippi vallev. anil 1 take it that in the ex])eriinental work in the

station, or lish ciUtural woi'k thi're. it is desira1)le to ])ropagatc

hoth of those s])ecies. and prohahly the ditliculties which you

woidd enctumter with the one would he essentially the same as

tho<e which \du would encountei- with the other. In the year-^

that 1 >itent in the Mi»issi])pi \alk'y. it was my ohservation with

hoth of those s]iecies of cat (
))articularly the channel cat) that

while thev woidd live in the moderately swiftly flowing streams,

such as the W'ahash. we woidd find them in tlie spring of the

year at s])awning \\mv, in hok's in the hanks of the streams. It

was (piite a common thing for us to go after the chainiel cat in

that wav. and in the ,-pring of the year to find it in the holes in

the hanks, and tlie supymsition was that that was its spawning

place. I do not know that that is correct, hut it may he. At anv

rate that may offer a suggestion as to the hahits of the iish.

In all of this work it is of the ntniost importance, I think,

that we should know what s])ecies we are dealing with. As Dr.

Ifenshall raises the (ptestion regarding two spt'cies of crappie
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and calico basy, the habits may not be the same ; in fact, in most

cases we know that' they are not the same, and we should be very

sure that the species that we thinl- we have is the species that we

really have. We all know, of course, that it is very difficult to

determine some of the species of catfish, ])articularly the common

black bullhead and the common bullhead, the antciitrus nehuJo-

siis, as distinguished from the ameiurus niela.s, and sometimes

shipments have been made of some of the little stone cats under

the impression that they were yellow cats, or that they would

grow to be important commercial fishes; so that the only point

I want to nuike is that we should be sure of the species that we

have in hand.

Dr. Henshall : I endorse what Dr. Everniann has said about

the catfish making holes in the bank. 1 presume all of them do

that.

Mr. ^^'orth : The catfish from an economic fish cultural

standpoint, has interested me considerably, more especiallv since

I have noticed that Dr. Henshall claimed to have hatched them,

and that fact taken in conjunction with the statement of Dr. Jor-

dan that he regards catfish as being as good a food fish as the

blass bass, makes the subject an important one. For my own

part I do not care for catfish, but I know that it is a good food

fish in a general way; and the point that I wish to make is this:

It seems that as a rule, as a general thing, the spotted catfish

cannot be propagated in ponds, but under exceptional conditions

that it may be successfully propagated. Now if that is the case,

if it can be propagated and does not ordinarily reproduce itself

in ponds, it gives that fish an advantage over any other repre-

sentative of the finny tribe that we have in the United States.

It gives us a good food fish that will take a miscellaneous diet

and that will not reproduce while we are feeding and growing

it to table size.

President : The chair will state that the introduction of the

spotted catfish and the fork-tail catfish of the Mississippi valley

into the Potomac river has proved one of the most interesting

and important experiments in acclimatization that we have un-

dertaken. A few fingerling spotted catfish were placed in the

Potomac river near Washington a number of years ago, and in
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due time the anglers began to report the capture of fine speci-

mens of a catfish that tliev were not familiar with, and three or

four years later they l)eoan to catch another species of catfish-

also strange to them, and when we secured specimens it was
found that tliey 1)elonged to a species of which we liad no rec-

ord of introducing. So that the prohahility is that there were
young fork-tail cats with the spotted cats. Now these fish are

caught in large nuud)ers l)y anglers above and Ixdow Washington,
but more particularly in the swifter i)art of the river above the

citv. and I believe I am safe in saying that there are few fishes

known to the sportsman of this vicinity which are more i)0])ular

than those big cats from the Mississippi basin. Tliev take the

artificial fly almost as readily as the l»lack l)a>s. and as a food

fish the}' have few superiors.



THE INCREASE OF WHITEFISH AND LAKE
TROUT IN LAKE ONTARIO

BY CHESTER K. GREEX, UXITED STATES BUREAU OF FISHERIES, OF

CAPE VIXCEXT. X. Y.

There has heeii such a marked increase in the catch of Avhite-

fisli and lake trout in the waters of T>,ake Ontario, in the vicinity

of Cape Vincent. X. Y.. due to tlie work of the Bureau of Fish-

eries, at this point. I concliuled tliat a few facts and figures

which have heen gleaned from the fishermen and fish dealers

would und()ul)te(lly prove of interest to this society.

The actual results of the work conducted Ijy the hureau did

not make itself manifest to a perceptihle degree, until the season

of 1907, and the increase for the season of I'.His. has been still

more remarkable.

From the hrancli of the A. Booth Fish Co.. located at Cape

Vincent, I have obtained the following comparative figures show-

ing the quantity of fish received by tbeiii from the fishermen on

the American side. From January 1. 1!)0? to December 31,

19;)T, whitefish, 1,128 pounds: lake trout, 1,()()8 pounds. From

January 1, 1908 to Septeml)er 15, 1908, whitefish, 5,TG5 pounds;

lake trout, 4,864 pounds, showing an increase of 4,()28 pounds

of whitefish and 3,250 pounds of lake trout, with nearly two

months fishing remaining to be accounted for this season. These

fish were taken principally in the vicinity of Grenadier Island,

located about eight miles from Ca])e Vincent, and practically

with one set of nets.

The Booth Company have also informed me that from the

Canadian waters in close proximity to Cape Vincent, they have

received more than five times as many whitefish and troiit this

year than last, and last year's'catch greatly exceeded that of any

])revi()us season for a dozen years or more. I had arranged with

the company to give me the exact figrures up to date, but owing

to the unfortunate turn in their financial ail'airs, they were un-

able to collect the data. Jn order to present some definite figures,

however, for a stated ])eriod 1 herewith reproduce the following
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extract from my last annual report to the Commissioner of Fish-

eries. 'Flu- A. Booth Fish ("o. repoin thai the increase of white-

fish and trout in tlic waters of this vicinity over last season has

been remarkable, and have ,i;-iven the fol lowing' com])arative fig-

ures of actual weights for a stated jieriod.

Whitefisli and lalce trout received from Api'il 1 to June 10,

1 !)(»;. oO,.")-.^;; pounds: whitciisli and trout I'cccived from Ai)ril 1

to .June 1(1. r.ins. l--3ll.!l(ir) pounds. 1 am informed that tlie

sanu' rate of increase has been nuiintaiiu'd (hiring tlir mtire

season.

The fislici-ies from wliit-li a large pci'ccntagv of tlifsi' fisli were

])roducc(l. ai'c locate(l at the I)ucl< Islands, about twenty-fivi-

miles southwest of Cape \'incent, and \cry close to the American

l)Oundary line, ami fr(un twelve to sixteen niile> from wliere large

de])osits of fi-y have been made annnallv dni'ing the past twelve

years.

It nin>t Ite remeiidiered that thei'e is not at the ])resenT time

one tisbei'inan on the Amei'ican side to at least twenty or thirty

on the Canadian side, and therefore we luive no means of know-

ing to just wlial extent oui' fisheries have been beiu'tite(l.

Last season llie bureau secured from Three-Mile liay. X. \ .,

about seven miles from Ca])e \'incent. ^-iO.OOit whitefish eggs.

These were obtainetl fi'om adults ])]-oduced fi-om fi'y distribute(l

from the Cape \'iiu-ent station, and rei)resent the lii->t whitetish

eo-o-s taken in this vicinitv in manv vears. Tliei-e was but one

net in o])eration last season, but owing to the (MU-onraginL;- pros-

pects, there will be pi'epared four largX' nets, for ust' this -eason.

with which it is anticipated much larger results will be obtained,

and thus demonstrate the practicability of securing lai'ge su])-

plies of wjntelisii eggs, for the purpose of ai'tilicial propagation.

Thi' laws of the state of New York, lutw provide for a close

season foi- whitefish. from Xovenil)er 1 to .Iaiuiar\- 1. The For-

est, Fish and (ianie Commission have. bowcNcr. gi'anted permis-

sion to the fishermen at Thrct'-.Mile l>ay to take wbiiefish dur-

ing the nunith of .\o\cmber. foi' the i)urpose of collecting the

s]iawn. The state commission will also eo-0]X'rate with the l)ur-

eau in the mattei- of the distribution of tl\e fry, extending this

work to the depleted tisberies of Lake Ontario fi'om Chaununit

Bay to Oswego, X. ^'.



8-i Thirty-seventh Annuat Meeting

There has also been an excellent showing made from the

plantings of pike perch fry in this vicinity. Last fall two hun-

dred pounds were brought in at one time by a licensed fisher-

man, and several fine specimens have been captured with hook

and line during the past summer, one of which weighed six and

one-half pounds.

It is gratifying to note that the value of tlie work of the bur-

eau is fully conceded and appreciated by the fishermen and deal-

ers. They are thoroughly in accord with the aims and objects

of the commission, and in some instances are taking measures

to regulate the size of the mesh of their nets. It is hoped that all

may be induced to do so, and thus prevent tbe catching of un-

dersized fish, and the marketing of tlie same



VALUE OF CARP AS FURNISHING FOOD FOR
BLACK BASS

BY DR. S. P. BARTLETT. FXITED STATES BUREAU OF FISHERIES. OF

QUINCY. ILL.

In (lisenssing- this proposition I wish it understood that 1 deal

with the conditions present in the Mississippi and Illinois river

business in Illinois. That there may be a variation in conditions

in other localities is probably trne, l)ut I know of no Ijetter place

to show possible practical results from the introduction of the

carp for purposes given in the tith'. than in localities named.

I am aware that what I say may be considered as emanating

from an enthusiast on the question, or perhaps to put it plainly,

it may l)e thought that I have said so mudi al)(iut the car]) ami

its general value, that I believe it myself and tlierefore tlo not

hesitate to state it as a fact. I am. liowever. pleased to know

that time has demonstrated beyond question, that the United

States Fish Commission did a good ])ractical jol) when carp was

introduced in waters named.

For a moment I wouhl like to consider the conditions pres-

ent when fish are taken from the overflows and natural lakes and

ponds. ]My oljservations have l)een that a very large percentage

of coarse fish are always found in such places when tlie water be-

comes very warm during the summer months, say eighty-five per

cent of coarse fish which would include carp, Ijuifalo, bream, cat-

fish, shad and the minnows, to fifteen per cent of the various

varieties whicli would include bass, pike or pickerel, crapi)ie,

perch dogfisli and gai". and I Ijelieve these proportions are nearly

01- quite maintained in the rivers proper. These conditions, I be-

lieve to Ije natural and for a purpose, namely, the coarser fish to

supply food to the gamier. If I am correct in this proposition,

the necessity for a great amount of food supply exists in order

that the bass and other live feeders may be maintained and fail-

ing in such supply, naturally consume their own fry and so far

as possiljle, each other.

Wav back in the sixties, buffalo furnished the bulk of coarse

85
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fish taken for shijjment for market and the rolling- or s})a\vning

season was the harvest for those engaged in eonnnereial ii<hing.

and the catches along the Illinois and Mississippi rivers were im-

mense, and the prodnet sent to St. Louis and other outside mark-

ets hv steamboat usually |)acked in large sugar hogsheads and

barrels. I can rememl)er of seeing shipments so large that in

spite of the perishable nature, only a part of the shipment could

be taken. A large proportion of these fish were lost as little or

no ice was used, the boats making the trip usually during the

night. The fish were as a general thing consigned and account

sales very frequently showed so great a loss that freight charges

were not realized.

While the slaughter, for such it Mas. was in progress, the

catch of Ijass. pike, pickerel and crappie was very large, immense

(pumtities shipped all through adjoining states to good market.

In IS TO to 1880 the decrease in supply of buffalo was mark-

ed, in fact, had decreased to an extent that most of the larger

fish dealing companies had gone out of business. The bass were

notably scarce, pike and pickerel practically extinct and all game

varieties had greatly decreased. Attention had l)een called to the

matter by this time and in the early seventies legislative action

was asked for and some tentative laws passed covering spawning

seasons. The harm, however, had Ijeen accomplished and fish

were scarce.

Then came the introduction of the carp. Carp increased, so

did the opportunity for "cuss words" and complaints without

numljer, that the carp were destroying and driving out game fish,

yet carp increased, so did the bass. Carp furnishes the great

bulk of commercial fish and bass are more plentiful than ever

known on Illinois river. On the Mississippi river, owing to the

peculiar conditions of the overflows, not so general or complete,

the banks l)eing as a rule higher, carp have not shown nearly so

rapid an increase and bass equally as scarce.

It might 1)0 well to give a few of the facts gathered in the

years I have spent along these rivers, to show why I attribute the

increase of black bass to the increase of carp, or in other words,

increase of food supply. As stated under natural conditions, the

percentage of coarse to fine fish is largely in favor of the coars-

er varieties, and this has been a notable season along these lines.
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Tlu' Illinois rivci- was lii<i,li and out of its li;inks all fall of

1!)()7, and n'lnaiiuMJ so ])ractieallY all winter, and in fact, all of

sjjrinii- of l!ii»S. 'This pivc an opportunity for general s])awning-

of fish in the hack watei's. The season showed np with "Teat

(piantitics of hiack hass fry from off the nests fairly eai-ly, when

water had rececdcd to an extent tliat made collections i)ossible.

we fonnd great (piantities of yearling hass. hut in such ])laces as

we found the yearling hass we found no fry. or in vei-y limited

quantities, and when fi'v of I'.MIS were found in quantities, we

found no yearling oi- large hass. In the river proper along the

shores, one and two year old hass were taken anywhere on hook

and line and in great (|u;uit it ies, and the fry of the car]) notahly

scarce.

Some immense t-atches were niaile. I note one particularly.

Three men took in three houi's. at the mouth of a slough running

out from one of tlie Hat lakes. ;>7.-) hlack hass. from one-half to

thri'c i)oun(ls in weight.

These fish were hronght up to Meredosia and cleaned. I had

an o]i])ortunit\' to examine the stomachs of a laigc numher and

1 am safe in saying tliat the lai'ge ])ercentage of food found in

them could l)e recognized, was of car]) fry. The car]), of course,

si)awn anywhere and the de])osit of si)awn great, making it jiossi-

ble not oid\- for a i'eason;d)le pei-centage of fry to escape and

reach maturity, hut furnishes at same time a great amount of

food foi- other fish and it is presume(| the hass get theii' share of

them and an\thing t'Ise handy, not ovei'looking when hungry,

theii' own young.

There is jx-rhans no need to say to you who have had as much

ex])erience as 1 have had. that hlack hass are live feeders and feed

to feed and not for fun. An instance or two that mav furnish

a straw in su])]tort of the theory advanced.

()ne season (date not in nnnd) while collecting hass for the

United States Fish Commission at ^leredosia. we concluded to

use for storagx' pur]»os(^s a spring ]tond situated near our ])lant.

This covered ])ei-ha])s a half acre, and while well filled with

hrush. we tried to clean it out and did take out quite a nund)er

of adult black hass and we found that the i)ond was well supiilied

with bass fry of the spring hatching, just otf the nests, ^ir.

Bawr made an estimate of the fry at 50,000. We were making
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eoUectious then at or near Copperas Creek dam, some distance

above Meredosia, bv use of a small steamer and had taken from

one large flat lily pond about 40.000 bass fry. As I reraemljer

it now. Dr. T. H. Bean, at that time with the United States Fish

Commission, was with us on one of the down trips. We put the

frv so collected into the spring pond to hold until cars were

available for distribution. Some weeks after we drained the pond

as best we could to take the fish out for shipment and we found

O.600 good fat bass fry as the remnant of the 90.000 (estimated

50,000 and counted 40,000) that we should have had.

At another time, I put in the fountain basin in Wasliington

Park, Quincv, 12,000 black bass fry, taken from Quiney Bay,

all sizes. We were not ready to ship them and had no other

means of holding them here, exce])t in life box. Here we had a

constant supply of running water. I had men take from the

bars in the river, what I estimated at 100,000 shiner minnows

and feed them together with an occasional feed of beef liver. T

do not remember of taking out a dead bass, but when we had

arranged to ship them and the basin was drawn down we took

out less than l.oOO bass frv, fat and slick, and not a dead fish.

I quote these instances ; two, of a great many that have come

under my observation, to show the great need of plenty of food

for the bass under any condition and when under natural condi-

tions largely furnished by the carp, reduces the destruction of its

own spawn by the adult bass or other various species.

While this paper should be confined to the subject, I cannot

refrain from digressing a trifle and calling attention to the fact,

that in my opinion, not enough care is used by those making the

attempt to cultivate bass in small ponds to get a proper balance

in the ponds in the way of food producing facilities and some

very lamentable instances could be given showing failures when

only black bass culture was attempted.

It would be well to remember tliat while I have much to say

of the black bass that is good, I have more to say of the carp that

is Ijetter, when the people as a whole are considered.

With us the angler goes his length on the l)laek l)ass, and they

who can afford day or days of leisure to cast a fly, troll a spoon,

or "dub fish" with a minnow ; should give due credit to the causes

that make this sport liossible and not overlook the thousands
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who cannot alt'ord rod or net. fixed l)ait or even minnows, who
sit on tlic bank content to catcli. witli sucli tackle as he can get

and siicli l)ait as may l)e ])rocured without cost, this same car]),.

for food for liimself and food for tlie fisli the angler fishes for.

Discrssiox.

.Secretary Pea1)ody: 'Jdiis is one of our most interesting sulj-

jects, gentlemen, and lias lu'i'etofore i)rovoked considerable dis-

cussion.

President : It out to l)e explained that the subject of carp

has l)een tabooed in the American Fisheries Society for seyeral

years, and Dr. Bartlett has taken adyantage of the Ayitlidrawid

of tlie prohiliition to let us liear from him on tliis sul)ject.

Dr. Bartlett: 1 hope the nieml)crs will not lake it that T

should be aftVonted if they criticise the ])aper. or criticise it se-

yerely. I haye been used to that for a great many years. I want

to say that I haye liyed long enough to see all of my efforts per-

fectly justified, not only in my own state but in a great many
states surrounding, and I haye this to say. that the Ignited States

Fish Commission neyer did a better joli on eai'th. that ]iroduced

more food for less money than when they introduced the carp

in the waters of the state of Illinois.

Dr. Barton W. Eyermann : I haye receiitly passed across the

continent fr(un Xe\y Brunswick to Tancouyer Island and heard

the carp damned e\ery day. I thought the damning that the

carp receiyed on the .Ajuerican side was seyere, but it is mild

compared with that which you hear across the border. Xo one

in Canada has a kind word for the carp. Xo one seems to know
anything about the carp except to make the unfounded statement

we haye heard so often, about its destructiyeness in yarious ways.

On Lake Erie the fishermen are getting more carp than all

other species combined, and are getting more money in the aggre-

gate for the carp than for all other species combined, or for any

other species, throughout the year. A little later on the upper

Mississippi riyer near Dr. Bartlett's own home, the fishermen

were catching little but carp at the end of August and early days

of September, and although they were getting but three or four

cents a pound for it, it was bringing more mone}' than they were
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getting from all other iishe,>;. so they have said. There are those

who will tell you that the carp is destructive, that it eats gallon?

of eggs of whitefish and all other fishes, but such statements are

usually very recklessly made. One person showed a carp which

he said had a gallon of whitefish eggs in its stomach in June.

(Laughter.) The eggs Avere not whitefish eggs, hut were the

carp's own eggs, (laughter)—not that it had eaten them. Imt

they were in proper place—a little delayed ln;t still there.

( Laughter.

)

President: We have with us today a number of gentlemen

Avho can tell us a good deal about the carp and its destructive

habits in Europe, and I am sure it will be a great pleasure ro the

society to hear from one or more of these gentlemen. I would

like to call on Dr. Hoek for a brief statement of the attitude of

the European public toward the carp in open waters so far as the

destructiveness of the fish is concerned.

Dr. P. P. C. Hoek, Holland : I should like to give yon an

answer, but I cannot, as I am not sufficiently accjuainted with

the habits of the carp. But perhaps Dr. Xordquist may know.

Dr. Oscar Xordquist, Lund, Sweden : In Sweden wc are do-

ing all that we can to increase the car]), hut I must tdl you that

the carp does not spawn there in free waters in the lakes. We
cannot get it to spawn in any other way than in small ])onds

built just for the spawning of the carp, but we never have no-

ticed any destructive qualities in the carp, ^^'e consider it to be

one of the best fish we can introduce. It is possible that in cli-

mates warmer than ours car]j ])ropagate more rapidly than with

us, but there it does no harm. There is no fish T think, whicli

can utilize the food, existing in a lakej so well as the carp does,

but that I think is the only way in which it can do harm to other

fishes. I have seen in American papers that by roiling and mak-

ing the water mviddy it may do harm, liut that we have never

noticed in Sweden, and that is the only thing I can say. We
consider the carp a very good fish.

I think the reason why people have got an anti})ath.y for the

carp is that they eat it directly from muddy water, and that of

course is a great fault : for if a carp is taken out of muddy wa-

ter and brought directly to the kitchen it of course has a muddy
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tastr : l)\it you liave to put it in ek-ar water and keep it there alive

for some weeks and then the muddy taste disappears, and it is

just as good a fish as any other. The same holds true of a lot of

otlier fishes: if you take them direetly from muddy water they

have a muddy taste. That is the only explanation I can give wliy

the carp are so disliked here in America.

^Ir. Charles CI. Atkins. p]ast Orland. Me.: Let me suggest

that carp is })rohal)ly condemned in America without a fair trial

:

that of ten thousand who condemn the carp prohaldy not more

than two or three have ever tasted one. People nudce u]) their

minds without trial, or knowing wliat the truth is.

Let me make another suggestion, whether the carp is not real-

ly good enough to he considered as a fish worth growing for its

own sake instead of merely to feed other fishes, and whether it

would not 1)0 worth while to try to start with the production of

carp and jiot use earp u]) in the feeding of other fishes that in

the end are no hetter. Eather than use ten pounds of carp to

2H"oduce one ]iound of l)ass, would it not he hetter to utilize the

ten pounds of carp, and then we would have ten pounds of good

fish instead of one ])0und? J ask whether it would not he hetter

for us to ahstain from so mueh cultivation of the predaceous

tishe- at the expense of the more peaceful fishes like the carp?

President : We have heard from northern Europe through

Dr. Xordquist: we would like to hear from southern Europe

tlirough Dr. Yinciguerra.

Dr. Decio Yinciguerra. Pome, Italy : Tn Italy the carp is

little appreciated and is not cultivateil. A certain Austrian

gentlcTiian tried to cultivate carj) in northern Italy, and though

he met witli success in the culture he failed in the trade of the

fish, l)ecause the fish was too expensive for the common ])eople

;

and he could not sell in Germany Ijecausi' the distance was too

great : I think he gave up his ponds.



SOME POINTS IN THE MIGRATION OF PACIFIC

SALMON AS SHOWN BY ITS

PARASITES

BY HENRY B. AVAliU. OF THE L'XIVEKSITY OF NEBRASKA.

The Pacific sahiion manifests some strange features in its

life liistorv which are of such interest as to call for whatever evi-

dence can he secured to establish their jn-ecise character. Two

years ago through the courtesy of Commissioner Gk'orge ]\I. Bow-

ers of the Bureau of Fisheries, I had the opportunity of spend-

ing a summer in Alaska investigating the parasites of tlie sal-

mon. My sincere thanks are due the bureau and Commissioner

Powers for this unique opportunity to study a most interesting-

subject. While the large amount of material collected there has

not Ix'cn put in final condition for the complete report and in any

event would be rather too extensive to warrant repeating it here,

vet there are certain results of such general interest tliat tlicy

may ])roperly Ije presented on an occasion of this type. Tliis is

all the more true since they cast a most interesting light on the

comparative biology- of the Atlantic and Pacific salmon.

It is possible to gather from the parasitic fauna of any ani-

mal clear evidence of its habits. Even though the knowledge be

incomplete one may demonstrate some of the changes through

which the animal has passed. In fact the parasites of any ani-

mal will sliow clearly the range of its dispersal, the period of

development it lia> n-ached, the character of its food material,

and the type ot nu'diuni in which it lives. ^Vhatever changes,

usual or exceptional, are experienced' during its career leave a

record of their character in the list of its parasites.

To illustrate this it is only necessary to cite one or two in-

teresting examples in order to place clearly before your minds

the general principle I have just stated. In 1899 Linton found

that eels caught in tlie sea harbor parasites which are primarily

marine in origin and secondarily of fresh water type. Even

more striking is the observation of Zschokke (1902) in his stu-

dies on the lawyer (Lota vulgaris), which is the only fresh wa-
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ter representative of a "Teat marine group, the codfishes. Tlie

hwvyer is parasitized l)y a few species found in hosts that are

confined to fresh water. On tlu' otlier hand it shelters many

parasites that are characteristically frequent in marine fishes

and usually absent anion"' fresh water hosts. Thus though a

time intei'val of uidoiown length has intervened between the

present and that ])erio(l in which the lawyer established its fresh

water hal)it at yet it shelters ])arasitic forms which are char-

acteristic of its old associates and has acquired little new in-

festation from its fresh water home. The records might be mul-

tiplied but they indicate clearly that a study of ])arasitism will

yield valuable evidence to confirm or reject proposed hypotheses

with reference to the origin, migration, and habits of our fresh

water fish. It should accordingly ])e looked upon as a biological

criterion of the most useful type. The primary object of this

paper is to consider the side light whic-h a study of its parasitic

fauna throws upon the migrations of the Pacific salmon so far

as they are instanced in Alaska.

A])parentlv no records have l)een pid)lislu'd concerning the

effect of migration on the jiarasites of fishes with the exception

of those given by Zschokke and others who have worked upon

the migrations of the European salmon. 'I'he results Zst-hokke

olitained are presented in thi'ee ])a]:»ers ( ISSI). 1891, \\){yi) and

give a most com])rehensive revii'w of conditions in the case of

the Atlantic species as observed on the shores of Euro])e. Tf [

nuiy be ])ermitteil to follow somewhat closely his account, the

case stands as follows :

Richly laden with ])arasites the Rhine salmon, Salmo salar.

entei's upon its journey in fresh water. In the course of its wan-

derings it loses more and more these parasites which inhalnt the

open intestines below the ]iyloric coeca : and since it fasts while

ascending tlu' Rhine, and thus the dooi- for tbe invasion of para-

sitic worms is closed, it secures no fresh supply. Even thus the

salmon at Basel affords an unusually rich booty of ])arasites,

harboring more than twice as many s]»t'cies as any fresh water

fish at that place. There still remain in the fish the inhabitants

of the anterior part of the alimentary canal and those which can

retire there so that ])arasites which in otbei' bosts inhabit only

the intestine, occur in the stomacli and oesonliaii"us of the lihine
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salmon. To such must !)(.' added also those forms which lie in

the pyloric coeca ^Aith their rich store of reserve food as well as

others which are encapsulated in various parts or move about

freely in the hody cavity or other closed organs. But even those

parasites in the oesophagus, stomach, and pyloric coeca appear

to decline in number of species and individuals as the fish re-

mains longer in fresh water and climl)s higher in the streams.

Finally the salmon harbors only the encapsulated forms and

those lying in various entirely occluded organs. The wander-

ing in the Ehine constitutes thus a cure for the elimination of

parasites from the alimentary canal. Some investigators, in-

deed, though without the exact knowledge afforded by these

demonstrations of Zschokke. have proposed to exphiin the mi-

gratory instinct of many fishes on the basis of the necessity of

relieving themselves of parasites acquired in the ocean.

The salmon which ascends the streams from the Baltic sea

feeds abundantly in fresh water and harbors accordingly some

fresh water ])arasites while the intestinal region does not become

free from })arasitic infestation. It possesses even a richer i)ara-

sitic fauna than the Ehine salmon.

Other somewhat less extensive observations yield evidence of

the same type. Thus the Elbe salmon according to Fritsch

(1894) takes al)solutely no food and in a corres])onding way is

infected by a parasitic fauna of a purely marine type. Over

against this must be placed the record of Mcintosh (1SH3) that

the Tay salmon does feed to some extent during its migrations

in fresh water. Even here the marine element i)reponderates,

and yet there are not wanting a few |)arasites recogiiizaljle as

guests which normally frequent fresh water fishes. In the Tay

salmon also the parasitic fauna is numerous and varied. !t

eml)races a considerable numljer of forms which occur in tlic

intestine behind the pyloric coeca just where it will lie recalled

the Khine salmon is entirely free from parasitic infestation.

Both this infestation of the intestine and the large percentage

of parasites which may be characterized as fresh water forms

arc regarded by various authors as clear evidence in support of

the fact that the Tay salmon unlike its relative of the Khine

does not cease taking food when it enters fresh water. Conse-

quently the marine elements in its alimentary canal are gradu-
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allv lost and arc i-c]»lac('(l in part at least by tlii' I'rcsh water iii-

triulors. The parasitic- fauna of tlic Tay salmon becomes thus

altered during" its migratio]! hut is not so greatly reduced in

numbers as in the case of the salmon from the Khine.

These o1)servations n])on the Atlantic salmon in different

streams indicate clearly that as a cei'tain individual it is char-

acteristic of the ])arasitic fauna of the same host taken in differ-

ent localitic's. 'This fact seems to have escaped emphasis at least

at the hands of |)revious investigators. Tliey have l)een most

strikingly im])ressed by the fact tliat tlie i)arasitic infestation

reaches the minimum when after spawning this salmon staHs

on its return to the sea. Elsewhere 1 have called attention to

the interesting biological parallel between the hiter condition

and that of the hibernating frog and iiiarniot. In general (Hic

ma\' sav that the reiiroductive period constitutes the terminus

(if a ])hysioh)gical cycle and the host starts on its new eych' un-

incuml)ered by the parasitic guests of a former ]X'riod.

In view of these interesting I'esults fi'oiu the investigation of

])arasitism in the Kuro])ean salmon you will understantl with

what ])leasui-e 1 ai-ecpted the courteous invitation of Commis-

sionei- Kowei's to investigate the ])arasitic diseases among the

Alaska salmon. While the European woi'k was all done on a

single species, Salino salar. in whii-b local races or \arietics are

recognized liy some students, the Pat-ific salmon a])])eai's in five

species of nuire or less connnon occui'rence and commei'cial im-

portance: the King salmon ( Oiirliorit i/itcli us Isi-liaivytsclui ) : the

I?ed salmon i Oiichorhiiiichus iicrl-u) : the Cohoe or silver salmon

( Oiiclnirli ifiicli lis L-'isntcli } : the Ihimpliack salmon ( Oiidiorli jiii-

clnis f/orliiisclni ) : and the 1 log or ('alico salmon ( OncliDrh i/ii-

cliiis kcfd ). In my work especial atleiitiou was ])aid to the Alas-

ka or Iie(l salmon which is the most abundant and most impor-

tant commercially of those' s])ecies in the Ketchikan district in

whic-li I was located. A total of one hundred and thirtv-eight

specinuMis of this lish from various portions of the district were

examined from the time at which the fish appeared early in

June up to the time of spawning about September 1. The ma-

terial examined included sut-h as was taken from salt water and

also specimens from fresh water lakes at ditt'erent periods of

time so that the series would uivc' a reasonable view of the con-
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ditions at the time when this fish first appears on the coast to-

gether Avitli the changes which might be experienced throiigli

its migration and stay in the lakes preliminary to entering upon
spawning. The number examined was large enough to enable

one to speak definitely regarding most of the facts observed. On
the other hand the number of individuals examined from tlie

other species, namely: 31 humpback, 21 silver, 10 king, and 1)

dog salmon, is too small to establish accurately the facts concern-

ing them. So far as one can observe generally the results sub-

stantiate those obtained from the examination of the red salmon.

It has been stated by various authors that these five species

have generally similar habits and food and it is rather striking

that in spite of this agreement they manifest marked individual-

ity with reference to the parasitic species which they harbor.

One is inclined to think that the cause may be a diiference in

range during the long unknown life in the deep waters of the

ocean from whence these fish come suddenly into the estuaries

at the approach of tlie spawning season. The difference in the

parasitic infestation of the species indicates clearly that in some

way they carry on a different mode of life. The evidence at

present at hand is iiisutlieient to decide whetlier they actually

use somewhat ditt'erent types of food or wliether they seek tliis

in different regions.

The first specimens which are caught early in the year eith-

er in the salt water or in the brackish water of the estuaries fre-

quently have the stomach filled with recently ingested food.

Among twenty-five such specimens only seven had any parasites

in the intestine while of ten, entirely without food in the stomach,

nine had parasites in the intestine. A month or more later it

was impossible to recognize in any case definite masses of food

in the stomach of the red salmon. Yet about the same percent-

age of the whole numl)er harljored intestinal parasites. Appar-

ently then the taking of food or the cessation of feeding has in

this case little or no influence on the ])resence of parasites in the

intestinal canal. One may proceed, however, one step further

along the same line. Bed salmon were taken during July and

August from fresh water lakes where they were waiting and

ripening for the spawning period, and these individuals showed

the same variability and the same relative degree of parasitic
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infection in tlie intestine as those which Avere taken from salt

water at the heg-inning of migration. I shoukl note in passing

one ap])arent exce})tion to tliis rule. 'J'lie red salmon taken from

salt water contain occasionally specimens of a large tapeworm

closely related to Boihriotiicnia infiuidihulifoniii.s. This species

was not fonnd e\en in a single case among the s])eciniens taken

from fresh water. Summing up then the results of the investi-

gations on the Alaska salmon in this ])articular one may say tliat

intestinal ])arasites are variable and infrequent at all times.

Contrary to the findings of Zschokkc for tlie Rhine salmon the

])arasites do not disa])])ear from the intestine at any time in the

migration, with the possible exception that this single large

cestode seems to he wanting under conditions of fresh water

existence.

Such })ai'asites as exist in the ])yloric region are a|)])arently

not affected by the migration although the large cestode previous-

ly referred to was not found in tliose hosts which had attaiiu'd

the fresh water lakes in the vicinity of the spawning grounds.

Since, however, this species is not frequent in any series of speci-

mens representing this host, its absence at the end of the mi-

gratory ])eriod may be entirely without significance. Parasites

of the stomacli and oesophagus are as varied in species and near-

ly as abumhint in numbers at the close of the migratory ])eriod

as they were at its outset. Fui'therm<U'e. I am unal)le to find

that these organs shelter duiving the fresh water existence any

of those species which at an earlier time iidiabit tlie other poste-

rior portions of tlie alimentaiw canal. ('onse(juently so far as

the Pacific salmon is coiU'crned its migration does not affect

appreciably the amount or \ariety of its parasitic fauna. The

])arasites of the body ea\ ity include an interesting and abundant

form which is not known to occur elsewhere. This seems to be

as numerous and as active in the fish on entering the spawning

gi'ounds as in the fish from salt water. Xumerically it consti-

tutes one of the most im])ortant elements in the ])arasitic fauna

in the Alaska salmon and has no parallel in the forms hitherto

reported from the European salmon.

As in the case of the Ehine salmon, so the individuals of the

Pacific species arc re])orted not to take food after they leave the

salt water. In my examinations I have not found food mate-
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rials in the stomach except in rare cases ^vhen I detected some

small objects not necessarily of food character which had appar-

ently been swallowed by accident. The alimentary canal Ijecomes

highly modified in appearance during the period of migi'ation.

At first one finds considerable quantities of white mucus pres-

ent. This becomes much reduced in volume and changes until

only a little more fluid material remains and this is of a green-

ish line. These changes have no apparent effect upon the para-

sitic fauna. Those forms which were ])resent at the start were

still present at the close of the migration. To be sure in some

fish which were examined last or which aj^parently had been

longest in fresh water I discovered a few cestode larvae which

seemed to be of recent introduction but tliis, which may be desig-

nated as the fresh water element, was relatively insignificant.

The forms were snuill in size and never more than few in num-

bers.

In one respect the aspect of the salmon changes markedly.

After a stay in fresh water it acquires regularly large numbers

of a parasitic copepod. which line the oral cavity and gills. I

have never seen a single specimen of this on a salt water fish.

It may be regarded as a striking fresh water contribution to the

])arasitic fauna of the Alaska salmon. Of course this gill para-

site has no relation to alimentation since it is introduced dur-

ing the acts of respiration and fastens itself to the mucous mem-
brane of the mouth and gills as the current of water passes

through. The cestode larvae noted above are the only forms

which by any possibility could have any connection with food

matter taken in fresh water. Consequently the purely trivial in-

crease is strong confirmatory evidence pi the fact that the Alas-

ka salmon does not feed during its fresh water existence. In

this respect then the Alaska salmon manifests an evident biolo-

gical similarity to that of the Ehine. In other respects there is

manifested a distinct biological contrast. In the Alaska salmon

the parasites are reduced little if any in numl^er during migra-

tion and the percentage of infection is exceedingly variable in

specimens taken under all the varied conditions. Furthermore,

one may maintain positively that at the close of the migratory

period after a long stay in fresh water the parasitic fauna of the
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Alaska salmon is still varied in character and still to he found

ill all regions of the liody.

Evidently the results of this sludv stand in sliai-p contrast

with those ohtaiiied hy Zschokke and outlined above. 'I'hey are

thus both entii'ely unexpected and dillicult to ex])lain. Since

tliev wei-e set-ured hy the examination of a sin,ule series of sal-

mon thev must lie \-erified liy car(d'ul work on the same host in

other localities before they can be linally accejited. However,

there is another fact which should be borne in mind. The Alas-

ka salmon not only belongs to an entirely different genus from

the European but it also luis a radically ditfereiit life histoiw in

that it ])erishes after the reproductive elenu-nts aiv discharged

and nevei- returns to the o( can to start upon aiiothei- ])hysiologi-

cal c\cle. ('onse(pientlv thi> pi'ominent physiological factor

stands in radical contrast with the ivpeated migrations of the

Atlantic species and one might reasonably expect to lind other

radical differences in the biology of the two specie.-.

It is interesting to note that this limitation of life with a

simple reproductive ])erioil <-ou|»le(| with the failure of the sal-

mon to return to the sea i> of considerable inlluence on the bi-

ology of the ])ai'asites it shelters. .\s we have ali'eadv seen, the

salmon carries lai'ge munbei's of jiarasites into fresh waiei' and

since it does not return they must be left there. Among these

forms are both adults and lai'\ae. 'Idle jiai-asitic life of the fresh

water inhabitant does not seem to ac(piire any etfective addition

from the ])arasites which nw introduced in this way since the

examination on many hosts both in and about the lakes and

streams failed to disclose the salmon para.-ites in any pliasi' of

their lib' histoi'v. To be sure some of the encysted forms nia\-

easily reach maturity in the birds oi' mammals which feed ujion

the migrating salmon; yet not only ai'e such instances exception-

al but tlie\' also pi'eseiit conditions wliicli make it difficult to con-

jecture the means by which the adult salmon could be reinfected.

Tt is evident also that the matui-e para>ites of the migrating sal-

mon dischai'ge tlieii- o\a into an emii'onment where conditions

for further (levelo])ment are hardly j in-sent. Even if the em-

l)rvos should coni])lete successfully tlu' first stages in their life

history they have no chance to reach the adult salmon which is

their final host. .\ sinude distome which occurs in the trout of the
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streams and lakes as well as in the adult salmon may owe its in-

troduction into fresh water to the migrating fish for it would be

ditficult to conceive that its presence in the adult salmon dated

from the time at which the young fish were feeding in fresh wa-

ter before they went out to sea. In any event this instance is

unique. The introduction of the parasite is unquestionably of

long standing and it may be possible to explain the case on en-

tirely different grounds.

It is evident then that the vast majority of parasites which

the migratory salmon brings into fresh water streams and lakes

in Alaska can find no further possibilities of existence. They

perish without completing their life cycles or effectively propa-

gating their kind. This large nund)er of individuals which are

thus of no avail in the perpetuation of the species forms a part

of tlie reproductive surplus which is prominently discernable in

all parasitic organisms. At the same time the removal of these

parasites from the range of the growing salmon tends to re-

duce the degree of parasitic infection and to keep this host with

the relatively low percentage of parasites which characterizes it

in comparison with other marine fish.
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DISCUSSIOX.

L)r. Barton W. Evermann : I would like to ask Prof. \\'ard

one question : Whether his studies of the parasites of the Pacific

coast salmon show that those parasites are of fresh water rela-

tionships or salt water relationships, and if the anwer to that
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question throws any li^uiit ujnm the prohable origin of the sahnou

wlietlier of fresh or salt water origin.

Prof. Ward: Dr. Everniann's question is one of extreme iiu-

portaiice and one reason wliy 1 omitted mention of it in the

paper was that I did not want to have to give an opinion on it.

The total iiiventorv of this fauna is so extensive that I am not

quite sure about the fact but the conspictioiis species are of salt

water character. I have not yet carried to ultimate identifica-

tion all of the forms. The amount of material is rather large

and the amount of work associated with its exact comparative

determination also great.

I think that this may be said: 1 did find in salt water fish

in the estuary, some of the same parasites; but J did not find in

fresh water fish in the lakes, any of the same ])arasites with the

})Ossil)le exception of that one little tlistome which I mentioned.

^Ir. Charles (i. Atkin>: It might l)e of interest to mention

here some of our observations on the habits of the Atlantic sal-

mon in American rivers. We have l)een at work cultivating them

in the Penobscot river for inany years. During some of the

early years, at the request of the original commissioner, we made

some observations on their food. I had the market men in the

town of Bucksport save for us the stomachs of the salmon they

were ctitting up, and I sent about one hundred of them to Wash-

ington, and the experts reported that in the whole hundred they

found nothing which could l)e called food. Those fish were

l)Ound for the spawning gTound at that time. Every year from

that time we have confined some hundreds of these fish captured

in May and June, alive in a small enclosure till late in October

in a fresh water stream, but never offered them food. Occasion-

ally, if any of them died, we would examine their stomachs and

see in what condition they were, and they did not seem to be

capable of taking any food at that time. The stomachs would be

miich contracted ; the walls very thick and solid, so that it seem-

ed impossible for them to swallow food and manipulate it as

usual in the stomach.

Dr. P. P. C. H'oek, Holland : In regard to the comparison

of the parasites of the Rhine and Pacific coast salmon, the dis-

cussion is very interesting: but there remains a little point that
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I lioixnl to have considered. There is another gTonp of para-

sites tlian those mentioned, and we made ohservations on them.

They are really ectoparasites; they are found on the skin of

small trout, and found also on the small salmon during the first

year of its life. The Ehine salmon does exactly as young- trout

does, and in that time it is infected just as young trout are, and

with the very same species of parasites. I think it is curious

that large salmon returning to the sea after having spawned, are

infected with that same form. They are not very numerous

hut from time to time we catch in the mouth of the river salmon

returning from the Khine and going; to the sea. Xow with your

permission I should like to ask Prof. AVard whether he has any

information as to the Pacific salmon l)eing thus infected also,

and I thank him l)eforehand for his kindness in giving me that

infonnation.

Prof. Ward : That is a very interesting question. It can be

answered easily, hut it brings up a larger question. There is no

similarity in [parasite fauna between the Pacific coast salmon and

the Khine salmon ; and when we compare the Pacific salmon

'

with the Elaine salmon we find more similarity between the Pa-

cific and Elaine salmon tlian \vv do between the Maine salmon

and the Phine salmon. I presume all ichthyologists woiild put

the !Maine salmon and the Phine salmon very close together, but

they would not ])ut the Maine salmon and the Pacific salmon

very close together. A year ago I had the privilege, through the

courtesy of the Bureau of Fisheries, of studying some salmon in

Maine, and the parasitic fauna of even the land-locked salmon

from Sebago I.,ake was more similar to the parasitic fauna of the

Pacific salmon than to the parasitic fauna of the Ehine or Elb

salmon from the other side of the ocean.*

President : AMiile we are on this subject of the salmon, and

because of the fact that there may not be another 0])portunity

to bring up the matter again, I should like to call on Mr. ^lee-

han for a statement of what he hopes to accomplish in the way

of acclimatizing the Atlantic salmon in a river so far south as

the Delaware.

Mr. W. E. Meehan : Mr. Chairman, the establishment of

the Atlantic salmon in the Delaware river is somewhat a pet
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(Ictopic- wirli mv. The sti'ciiiii is presiiincd to !)( lu'low the latitii

ill wliicli tlie Atlantic salmon is supposed to hi' naturally found.

x\s far as I have hern ahle to find out hy looking hack at the

records, no true saluiou were ever found in tlu' Delaware river

in earlv davs. But tliei'e were so many features ahout the river

indicating that it ought to l)e at least a good hrood stream and

attempts were madt' in that direction.

The first efforts made to estahlish Atlantic salmon in the

Delaware river were ahout ISTO, when Thaddeus Xorris and

some others pi'oeured a lot of eggs and hatched them and })laiitt'd

them in trihutaries of the Delaware river neai- l^aston. One of

the streams in which they were ])lanted was known as the Bush-

Kill, wdiich emptied into the Delaware at the mouth of the Le-

high. Four years after, a uumher of salmon came into the Dela-

ware river, and live or six weiv caught in nets. A few were

found trying to make their way into the Bush-Kill at p]aston.

A second trial was made and with the same I'esults. hut as

there were only al)out half a dozen hsh or so caught (U- seen, the

experiment was considered a failure.

Xothing was done then for a lunuher of years, hut in IS'.io

the late Henry ('. Ford, then jjivsident of the Fish Commission,

and mvself, made a \ery close examination of the Delawai'e ri\-

ei-. particularly the upper waters, and knowing of the exj)eri-

ments of Thaddeus Xorris. felt eonvim-ed that there was a reas-

onahle chance of estahlishing fish in the stream. We secured a

lot of eggs (1 think the first lot of eggs was (iii.iMlO) from the

United States Bureau of Fisheries. They were hatched at oui'

station at Allentown and planted in the streams of Wayne coun-

ty. The following year we secured ahout 200.000 eggs and they

were jjlanted in the same waters, and also in the stream called

Blooming Grove, lielonging to what is now known as the Bloom-

ing Grove Himting and Fishing Cluh. In a very few months

the fish showed u]) in large (puintities in these various streams.

There were so many, in fact, in the Blooming Grove that the

cluh stopped all trout fishing in that stream, hecause they caught

more of the little salmon than they ilid trout. They were seen

shortly afterwards in the river. In 1894 there was a little run of

salmon in Delaware river. In 1895 there was caught $o.0()(l

worth of salmon in the Delaware.—fish that were jiut in the
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market freely, found in every restaurant of any size in Phil-

adelphia, and The price before the season was over, went down

from 50 cents to 25 cents a pound. They were caught in every

shore net and several gill nets took salmon weighing from eight

to twelve pounds.

Shortly afterwards Mr. Ford died and the Fish Commission,

when they got the eggs and young fish, insisted on planting them

to suit particular localities, some in the Susquehanna, and some

in the Delaware near Easton. the statement being made by the

then commissioners, ''If Mr. Xorris thought it good enough for

Easton it is good enough for us" ; and the result was inconsider-

able. But salmon have been caught year after year since then up

to this last year. Last year, as far as I have been able to find

out, no salmon was caught; l)ut last year a dead spent salmon

was found—a fish weighing about twenty-four pounds—at the

mouth of the Bush-Kill at the line jjetween Pike and ]\Ionroe

counties.

Hence, it is very evident to me that if from a planting of one

vear of 60,000 and another year of about 200,000, such a num-

ber of salmon sliould come l)ack into the river, there is no reason

why we should not believe and feel that it is possible to make a

salmon river out of the Delaware l)y persistent stocking. I be-

lieve, of course, that the best fish to go in there is the Atlantic

salmon.

The great difficulty we have met with is to secure eggs.

There seems to be some law which prohibits the exporting of

eggs from the Dominion of Canada into tlie United States, and

the trouble I have met with therefore, up to the present time,

is in the securing of eggs.

I l)elieve that the only way to make a salmon river out of the

Delaware is by hatching and planting large quantities of young

fish in the tributaries of the streams such as these clear cold

streams abundant in Wayne county. em]:)tying into the Delaware.

We made experiments with the quinnat and it was a dead

failure. We planted them in the trilmtaries, the same streams in

wliich we planted the Atlantic salmon, and not a single fish was

seen after they left the streams. They were seen in the little

streams during the summer months Imt that ended them.

We made some efforts to domesticate the Atlantic salmon Init
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met with failure. I have half a dozen Hsh whieh reaehed spawn-

ing size out of four thousand. I think Mr. Atkins ean say some-

thing ahout his efforts to domesticate the Atlantic salmon, i

think they were not much more successt\il than mine.

Last year after a talk with Dr. Smith and Mr. Bowers of

the Bureau of Fisheries, we made a trial with the silver-

sides, it heing a fish that spawned ])iesumahly ahout the same

latitude as the Atlantic salmon. We received some ild.OOO or

100,000 eggs, and from the eggs we hatched the fif^h at our

Wayne station. ])lanted a large ])ercentage of them in the streams,

and they are at present doing as well as could he expected in

those streams witli the low condition of the wato" due to the

drought. We have saved a nund)er of the silverside salmon in

tlie endeavor to demesticate them, and 1 have hei-e a hottle con-

taining a s])ecimen of the silvei'side salmon which we lia\c reared

and which were hatche(l this season. These tish are hut a few

inontlis old. (S])eeinK'n exhihited.

)

They feed as well as the hi'ook trout and there seems to he no

reason why wi' should not now raise those fish to mature size.

\\'hethcr or not we can snc-cees in estahlishing them in tlii' Dela-

ware is another (pu'stion, hut ! liave ho])t's from the character

and size of the fish which we ai'e now rearing that we may he

ahle to do so.

^Ir. Charles (i. Atkins: As ^Ir. Meehan suggests, we have

at the Craig Brook station tried the experiment several times of

domesticating the Atlantic salmon, that is. domesticating them

to fresh water, and we have each time succeeded in getting them

u]) to the s])awning age and getting eggs from them, hut the\'

did not grow fidl size. Instead of gTOwing to ten or fifteen

pounds in size they were only three and four—the largest of

them—and not apparently in \t'ry good condition; and the eggs

that we ohtained from them and the young hatched from them

We're of inferio]- (pudity. It is (piite possihle that the inferior

(piality may have l)een owing to faulty feeding. Perhaps we

fed them on the wrong material, and if we had had the hest

material to feed them on. such as live insects or fishes, or some-

thing of that sort, it is quite possihle we might have produced

good egg,^ and good offs])ring from those salmon, hut as it was

it was not satisfactory, and there did not seem to he any ohject
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in continuing the experiments, because if Ave did domesticate

them and accustom them to fresh AA-ater, thcA' AA'oukl be no bet-

ter than the hmd-locked sahnon. Avhich are already bA' nature

accustomed to fresh Avater, and so Ave discontinued further ex-

l^eriments.

-Mr. B. (). Wel)ster. Bellefonte, Pa.: An Athmtic salmon

Avliich Ave now hold in Bellefonte has grown to l)e fourteen or

fifteen inches in length.

Mr. W. T. Thompson, Leadville, Colo. : A point was Ijrought

out along the line of the Pacific coast salmon A\^hicli Avas rather

the subject of Mr. Ward's paper, but Ave did not get all the in-

formation that might be given on that sul)jeet. I think the Bu-

reau of Fisheries must be able to furnish a little more about the

sticcess or non-success of the efforts to introduce the Pacific

coast salmon into the Atlantic waters. Some of us are not well

posted on the results, and if we could induce the commissioner

or Mr. Titcomb, or some one to give us a little information, I

think it would be appreciated by all.

President : Will Mr. Titcomb respond to ]\Ir. Thompson's

inquir\" Avith regard to the success of efforts to introduce Pacific

salmon on the Atlantic coast?

Mr. Titcomb : I have no statistics, InU my impression is

that 5,000,000 of salmon fry Avere planted in the tribiitaries

along the Atlantic coast from Maine south to the Connecticut

river, and possibly a little further south. They totally disap-

peared. Since then Ave haA'e been trying the silver salmon and

the humpbacked salmon in the rivers of Maine. It seems that

the habits of these fish are more likel}' to be suital^le to meet the

requirements of these shorter rivers along the coast of Elaine,

and we have some hopes of success. They were planted in quite

large numbers; some as fry, some as fingerlings three or four

inches in length. They are both very hardy fish and easily rear-

ed to that size, but I cannot report any results as yet. I can re-

port favorable results from the introduction of the chinook sal-

mon (Oncorhyncus Tschawytscha ) in fresh water lakes. In Xew
Hampshire lakes they liaA-e been caught Aveighing nine or ten

pounds, and have attracted the attention of the anglers. We do
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not know yet whether they ^\•ill reproduce when they have he-

conie wonted to the fresh waters or whether they will have tlie

same habits of the salmon of the Pacific coast and die after

si^awninji-. But in two or three lakes in Xew England this sal-

mon has been introduced successfully, so that it has been caught
by the angler up to the size of nine or ten pounds, and proved
a very gamey fish.

1 do not dislike to discourage Mr. ]\[eehan in his efforts, Imt
foday the bureau is maintaining a commercial flsherv for the

Atlantic salmon on the Penobscot river purely by artificial propa-
gation. If that river were left to its own resources and the natur-

al productiveness of the salmon, I think they would disappear in

a very few years. We find it difiicult to get enough eggs to keep
up our stock: and .Mr. :\Ieel!an has stated the difficulty of getting

enough eggs to stock the Delaware. There is no place in the

Ignited States where we can get them, and if we could feel en-

couraged and have tlie courage that he has aljout the artificial

propagation of salmon we would naturally try to stock the riv-

ers farther north which are naturally better suited to them, and
were once their natural haltitat. like the Connecticut, the Kenne-
bec in ]\Iaine. and the Merrimac which were once teeming with
sahnon. but now are almost depleted, if not entirely so, due to

the ])ollution of the waters and the artificial ol)structions wbich
naturally come with the progress of civilization.

^Ir. ^leehan: Perhaps my courage may be due to the fact

that I feel that today there are not many streams in which com-
mercial fishing is done that could be maintained without artifi-

cial propagation; and if it were not for that there would not l)e

anything of any kind in the waters. But I do l)elieve that if

we succeed in putting salmon in the Delaware, artificial }>ro])a-

gation would have to be continued, and continued on a large

scale at all times, and never stopped. In fact, we do not dare

stop at that in any kind of work, for whether it be whitefish,

herring or trout, or whatever the fish may Ije, it is artificial work
today that is keeping the streams up.

^Ir. Frank X. Clark : Why is not that the proper way any-

how y ( Applause. ) Take your eggs, hatch your fish, plant them
in the water, and take your old fish out, just the same as yon do

with l)eef cattle on the farm.
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Mr. A. H. DiiLsmore, Birdsview, Wash. : I would like to ask

why fish could not be purchased from commercial fishermen, as

Mr. Atkins does, and retained there as he retains his fish, and

then why the product from those fish might not be used ?

^Ir. ^leelian : We might possibly do that.

President : Is there any evidence wliatever here that tlie

mature Atlantic salmon which has been induced to run in the

DelaM'are, has ever spa'\\ned ?

Mr. Meehan: The only evidence I have had in that respect

is that last year a dead spent fish was found floating in the river

at the mouth of the Bush-Kill at the border line of Pike and

Monroe counties—a large fish weighing twenty to twenty-four

pounds.

Mr. Titconil): ^lale or female?

Mr. Meehan : Female, of course. ( Great hiughter.

)

Mr. Titcoml) : Xot necessarily.

Mr. Meehan : In Pennsylvania when we speak of a spent

fish we always mean a female. (Laughter.) I imagined that it

was so generally.

]\Ir. Titcoml) : Wlien you are older you will feel differently.

Mr. Meehan : Possibly, but there were seen also in the Bush-

Kill large fish attem])ting to claml)er the falls at Eeseca—evi-

dently trying to get up into the ])ools above. That was three

years ago.

QUESTIOX BOX.

Mr. Fearing: Has anyone had any personal experience in

stocking waters with striped bass ?

President : ^Ir. Fearing's inquiry has, I presume, particu-

lar reference to the depletion of the streams of southern Xew
England and the middle Atlantic states, and he and others have

been advocating extensive planting of striped bass fry with a

view of restoring those waters.

^Fr. S. C4. Worth, Beaufort, X. C. : ^Ir. Chairman, a good

many of us are familiar with the stocking of the waters of the
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west coast of the United States witli tlie striped bass, which has

been pre-eminently snccessful. Tluit was done with small mem-
bers of tlic striped l)ass family, eau,u'ht in tlie eastern waters l)y

nets and otherwise, and ship])ed across the country. As far as

I know tliat is the only stocking- in those waters that has taken

|i]aci'. 'Flic cost of fry is a different thing to measure. The cost

of the fry at the station on the Roanoke river, Xorth Carolina,

run l)y the United States government, has amounted for several

years togetlicr now to something like $300 per million. The cost

has been tliat high for tlie reason that I have liad too many
fishermen on my payrolls and too many fishermen out of tlu'

river drawing salaries as spawn takci's and not in tishing. It

is my opinion that those striped bass eggs can be produced in

Xorth Carolina at a smaller cost than what I have given. For

many years the cost of shad fry fi'om the hatcheries of the

United States was about •$!() to $75 per million. I do not know

how it is of late, but the using of fry for stocking ))iii'[)(>ses is

certainly a practical thing today. Fry are easily moved, easily

put in small jionds. kcc|i well and gi'ow fast.

^Ir. John \V. Titcomli. Washington. I). C. : The stri])ed bass

prohlem seems to he a good deal like the Atlantic salmon prob-

lem on our coast. It seems to me that the fishery all along the

coast is going down every year. As 1 understand it, these

streams in which ^Ir. Fearing is interested, are already natural

streams for >triped bass, and iidiabited hy them, so tli;it it is

merely a question of introducing a small number, as when the

stri])ed bass were carried to the Pacific coast. It appears that

there is no liojie for the stri])ed l)ass on the Atlantic coast in the

future unless we can have uniform state regulation, or what

woidd naturally follow that, federal control, which will regu-

late the fishing for the stri])ed l)ass in the hays where the water

is salt or brackish, and where the fish are taken in large nund)ers

before they can leave the sjiawning l)ed. It is the same prot)lem

which we are facing now in the preservation of the shad, which

have disap])eared ])ractically from the rivers of the north, and

are gradually disa])pearing from the Delaware where Mr. Mee-

han wants to introduce the salmon, and in the other rivers fur-

ther south, and where we have only one instance of improvement,

that is, in Albermarle Sound, where the state has adopted regu-
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lations which seem to tend towards preservation.

We cannot today get the spawn of the striped bass in sntfi-

cient amount to promise any yonng fish for the northern streams,

and there is no fishery on these northern streams of snificient

importance to warrant us attempting to secure spawn there.

President : Referring to the inception of the striped bass

culture on the Pacific coast, is it not a fact that more eggs can

be obtained there than at any point on the Athmtic coast, so far

as our information goes?

!Mr. Titcomb : I coukl have said so last year Init not this

year. Mr. Lambson, can you tell how many eggs we got this

year ?

^Ir. G. H. Land)son. Baird. ('a!.: Al)out two and oiic-lialf

million.

President : How many last year ?

Mr. Laml)son : T don't know. ^Ir. Titcomb has the statistics

for last year, but I think it was aljout 7,000,000.

Mr. Titcomb: It was very encouraging last year for the

first year's attempt ; but that is where the striped bass is more

abundant today than in any other waters of the United States,

and we made very persistent efforts this year to secure eggs, not

only through the bureau under the direction of Mr. Lambson,

who is able to take care of over 100,000,000 salmon eggs every

year, but also under the direction of ^Mr. Vogelsang, the deputy

fish commissioner of the state of California. It is very difficult

to get ripe females and at the same time ripe males.

Mr. Frank X. Clark, Xorthville. ]\Iich. : Has there ever been

any attempt made to pen them—to hold the males or females,

or both until they have ripened?

Mr. Titcoml) : ^Ir. Worth has had some experience in tliat

direction.

Mr. S. G. Worth, Beaufort, X. C. : We find it impracticable

to do it. The high temperature of the water at that time, about

sevent3'-three degrees renders it impracticable. We do not suc-

ceed at all.
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Mr. Clark: For wliat reason? T^id the I'omales plug and

I'ail to ri])('n? Did they die or what?

]\rr. Wortli : Thov seemed to become covered with fungus

rapdly. and to become sick and weak, and turn white around

tht' tins: and it was no use—we tried it tliree or four times.

]\rr. 'I'itcoinl) : How large were the ])ens. ^Ir. Worth?

Mr. Worth: W'v had pens made of large, soft netting and

held off with stakes and strips at the bottom, so that they were

al)out six feet square. We did not nial<e any experiments in

long runways of water, like races.

^ir. Clark: Xor ])ond> built in the natural stream?

^Ir. Woi'tli: ^'o, we made an honest eff'ort to do that but

got no resuhs.

^tr. Clark: You made no effort ti) linhl the lisli except by

penning them in these six-foot square pens?

Mr. AV<.rth: That is true.

Mr. ('lai'k: You did Udt have longer pens—sixteen or more

feet ?

Mr. Wortli: We did not.

Ml", ('lark: And you did not liuild jx-ns right in the river

and allow the fish to have free access to the bottom, whatever

it might l)e.

Mr. Worth: W'v did not. Our pens were not as thoroughly

and successfully arranged as they ought to have l)een, consider-

ing the impoi'tance of the subject, but in all that we attempted

we failed.

^Ir. Titcond): In speaking of the penning, I have always ^
been in hopes that we could ])ut a rack at some point near Wel-

don on the l\oanoke river, where ^ir. Worth is operating, simi-

lar to those used on the Pacific coast. The objection to that is

])roi)ably the fact that the peojile on the river above, would op-

])ose it very strenuously, but 1 have a theory that if we could

hold the striped bass in the river at s(Mue point we might get
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toojether a large enough number to warrant continuing their

propagation. Just at present the Inireau is considering the ad-

visability of the entire abandonment of the propagation of tlie

striped bass at Weldon. I think we may continue another year

on the Pacific coast in hopes that we may do better work there.

When you speak of the output of eggs, I Avould say that Mr.

Lambson reported two and a half million which he hatched.

He took seven, eight or nine million, but the rest were poor eggs.

That number is a mere bagatelle. One female bass will give

you as many as 2,000,000 eggs sometimes. So when you report

having taken after a season's efforts 15,000,000 eggs of the

striped bass, it is nothing at all ; it represents only half a dozen

fish out of the whole river for a whole season's efforts. The rest

have spawned the natural way.

^Ir. dark: 1 do not wish to rise here in the way of criti-

cism at all, but I would advise this: If the bureau wishes to

push striped bass work Avhen they get the female bass when it

is not ready and the male is, let all efforts be bent on that pen-

ning. In the first place you get a quantity of fish

—

Mr. Clark: Oh, you don't—I thought you did. (Laugh-

ter. ) You have got to get fish, of course ; but when Mr. Chase

first commenced jjenning whitefish on the Detroit river twenty-

five or thirty years ago, I said at first, you cannot do it. Init he

did. but not witli \cry good results till later on : l)Ut at first they

met with the same difficulty until they got to building the crates

right : got them in proper place and the fish got the proper

amount of water. Even now we drive in stakes and l)uil<l a

little pen in the river and let the fish have the natural water.

I should want to try all those plans for penning the fish. If

you get fish that are not ripe, hold them and try all sorts of

ways; Ijecause if you can get twenty-five or fifty fish and get

them in ripe condition, you will have a lot of eggs; and I

should not want to give the experiment \\\) until I had used

every effort on the question of penning. We tried the shad un-

til every one was satisfied that we could not pen them, but there

were not merely hundreds of dollars spent on the penning

proposition with regard to the shad, but thousands and thou-

sands of dollars and I helped spend it, and it was a failure.



Anieriniii Fi-^Jirrlcs i^ociety \\'-\

'\\r. Titooni]): ^Ir. AVnrtli has cxplainod ])i-('tty fully al)Out

tlic inrtliods of catcliiiiii' the fisli down tlu'i'c. They ai'c cau^lit

by people as iiuu-li for s])ort as a eoiimiereial industry. These

men go out in lioats at niiiiit with how nets and di]) nets; go

along the hottoni and scoop up the fish. Mi'. W'oi'th, in his ef-

forts to get niak's and females together, has established seven

telephone stations and if he eatehes a female at one station and

another station has a male he tries to bring them together by

telephone. (Great langhter and applause.) It is not a ques-

tion of penning a lot of fish.

Mr. W'oi'th: The l)oatiiien luuc eo-o])erated with ns in this

matter, but Ijefort' \\\' liad tele])hones we lost some Q^il.>^. There

have never been any seasons in the last five or six years hut what

we could have got twenty, tliirty or forty, bnt we never got more

than fonrteen. The first fish was taken there ahont five years

ago. It was a twenty ])ound stri])ed hass from whieh we got

over •^,000,000 eg,^>^ on the liasis of ;!.-). (MM) to a (piart. Those

are aeenrate figures and of course it does not take many fish

to make an enormons ont])ut.

.Mr. Titeomh: I don't know hut what 1 ought to revert to

that salmon question for a minute. When I stated that on the

Penobscot river, the maintenance of a commercial fishery is

entirely de])endent upon artificial ])ropagation, I referred to a

condition which does not exist, as I understand it, anywhere

else in the country. We propagte fish all o\er the countrv,

bnt we also rely on natui'al r(q)i'oduction. In many instances

a mere brood stock of a certain species of fish ])ut into a lake i.-

all that is necessary ; nature takes its course and the lake l)e-

comes well stocked, but if we should discontinue this artificial

propagation on the Penobscot river the commercial fishery for

salmon would become extinct in a few years, because wi' havt'

very little evidence, if any, at present, that any of these salmon

reach the spawning ground. .Now our method of obtaining Q^g^

there is by the purchase of salmon from the commercial fisher-

men. These salmon are caught in weirs as they ascend the riv-

er in June or July. This year we ])ay in the iieighhorhood of

$3.?5 for every salmon we buy, both male and female. It is

an expensive proposition^ and the cost of oj^erating a hatchery
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for the maintenance of the salmon on the Penobscot river is al-

most equal to the returns from the commercial fishery. I do not

speak for the Bureau of Fisheries, but personally it is almost

a matter of sentiment whether we should maintain that hatch-

erv or not, because of the conditions today—the returns are so

discouragino- in proportion to the outUiy.



LIFE HISTORY OF THE COMMON EEL

BY Dl{. THEUDOIM-; (ilLl.. OF Till-: .sMIIIi.SOX 1 AN I XS'J ITL'TIOX.

WASHIXGTOX, D. C.

I'r. dill: .Ml'. I'l'c.-idciit aiul ,ii-i'iitlciiu'ii of the society: I

am quite luijjrep.-ircil to speak now as I had no ('X|)('ctatioii of

being" called njjon. hut I will make a ^v\v remarks.

As you are all aware, the eel has never liccn found with de-

veloped ovaries or spermaries. in fresh water. The aljsence of

.such organs, so cons])icnous in most fishes, has led to some re-

markable conjectures and hy])otheses resi)ecting the nature of

the generation of eels.

One of the mo<t ])ersistent of those hyjiotheses is tliat they

were generatiMJ from nmd. from putrefaction. That has lieeii

maintaineil from eaidy times and has Ijeen ])ersisted in by edu-

cated men as i-eceiitly as two centuries ago. Sir 'ldioma> Browne
was one of the first to ca.-t a doulit upon the allegation that eels

were generated from mud. Jn contradiction Augu<tu> IJrown.

a writer of the same ]ieriod. treated the allegation a> lieing

axiomatic. In otliei- woi'ds. he >aid, speaking of the generation

of mice from Kgy])tian mud. u])on whicji Sir Thomas Browne

had cast a doubt, that it was as true and could be relied on as

certainly as. among other things, the generation of the eel from

mud. Of course, such a belief has long since ceased among edu-

cated people, but still ])ersists among many of the uneducated.

It has taken a long time to come to the truth: in fact the true

conclusion has been i-eaehed oidy within the last two vears.

(The finishing touches, indeed, have not yet been made, and

probably will not be made for a long while.) T wish now to

refer especially to the late discoveries of Johannas Schmidt and

Dr. Genisoe.

It is still believed by many ])ersons. as you are all aware,

that eels do l)reed in fresh water : that they must breed there

because eels are found in places that are apparently inaccessible;

but of course all such ideas must be discarded at once, as there

is no basis for the belief that eels, under any circumstances, evt-r

115
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breed in fresh water, or an^-where near fresh water. It is hard

to pnrsuade some men that such is tlie ease, but nevertheless it

is a fact.

Xow the eels not only do not l)reed in fresh water, Init they

go a long distance out to sea before they are al)le to ])reed. Up
to the time that they are found in tlie estuaries and the fresh

water of rivers, they still are destitute of developed ovaries and

spermaries, unless examined witli a microscope when these or-

gans may be seen in a rudimentary c-oudition.

The eels then go out to sea, so far as regards tlie northern

European species, going out into the Atlantic Ocean, into water

of the depth of at least a thousand meters: that is, over .")()(

i

fathoms to put it in round numbers, and it is only under such

conditions that they can breed. ^leanwhile as they are ad-

vancing into these depths doubtless the ovaries and s|)ermaries

become developed, ajid the eggs must l)e deposited in the de])ths.

But they are floating eggs, having oil globules they ascend to-

wards the surface. They are at last hatched and in the later

months of summer or fall, young eels are found perhap- hun-

dreds of miles from the coast on the high seas as leptoce])hali.

Xow it must take some months to ])ass through the conditio!)

from the time that the mother eel leaves the estuaries until the

time when those eggs are developed and the young leptocephali

appear at the surface or near the surface.

These young then come out in the form of leptocephali. en-

tirelv unlike the mother eel, being very transparent, riljon like,

very high and very much compressed, so unlike the mother eel

that some ichthyologists long considered the leptocephali, which

are merely the young of the various eels, as being a distinct

order of fishes. For many years one species from northern Eu-

rope was known as the leptocephalus morrisi. That form was

long the only one known, and that is nothing but the young of

the conger. It is only within a U-w years that two t'minent

Italian naturalists discovered the true nature of the leptocephal-

us form of eel and connected by graduation this leptocephalus

form with the eel. It was a species that had been only known

before as found in the Mediterranean. Xow it was believed,

by some at least, that the common eel was generated in the same

way as the conger, that is, by means of a leptocephalus ; but this
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was douhtc'd on accoiuit of the s\i]j|)ose(l absence in the North

Sea of any otlier speeinient than the h'ptoeeplialus morissi. At

last, liowever, the leptocephalus of the eel was found in o-reat

abundance 1)_v two special expeditions sent out by the Danish

government under the naturalist Johannas Schmidt. He found

these le]»tocc]ihali in _ureat abundance in the ocean remote from

land, and. as 1 said, in water of the depth of about a thousand

meters. He traced them from that place until they approached

l)rettv near to the land. Kven when they u'et into the estuaries

they are still translucent, and in that condition they are known

in Fraiur as civelle, and they have diffei'cnt names in other

places, and are repirded in fact as a delicacy. They are trans-

lucent then, but still they are not the sanu' as the le]itoce])halus

found in the lu.aii seas: they have alrea<ly assumed tlu' sub-

cylindrical form.

That is the condition : 1 will not go into detail. But we

have now the evidence of the development of the eel fi'om the

condition of the lej)tocephalus until it has arrived at a mature

state. Xow it must take about eight years to com])lete that life

cycle, that is, from the egg to the adult form, and it is oidy

when the eel has been six and one-half to eight and one-half

years in fresh water that it goes down to the rivers. The eel

can of course live in fresh water for many years, but while there

it does not develo]) its generative apjiaratus, the ovaries or

s])ermaries. The full details of this I will give in a paper which

I will present later. (Great a])plause.)

DISCUSSIOX.

Mr. Charles G. Atkins, p]ast Orland, ^Me. : I have had my-

self some opportunity to make ol)servations on eels and their

generation, which may l)e of interest. I should say al)Out thirty

years ago when engaged in ca})turing land-locked salmon at

Grand Lake stream in Maine, we ca])tured them by means of

traps which took the fish descending from the lakt' trying to get

into the stream: all the fish were taken moving down with the

stream instead of u})war(l. Occasionally we caught large eels,

and I found them filled inside with an immense mass of what

a])peared to be white fat. but under the microscope it turned

out that that white fat consisted of eggs, and while I do not



lis Tliirtij-sevctdh Annual Meeting

quite dare to say positively, yet I l^elieve the number of eggs

taken from each fish ran into the millions. I estimated them by

weighing small quantities of the mass and counting the number

of eggs in that mass. I do not remember ever coming across

anything which ai)])eared to In- the generative organs of the

males. So 1 suppose all 1 examined were females. They were

very large and bound down the stream ; and it is a common

phenomenon of those rivers every fall to find great quantities

of eels moving down the stream in a good many places. It has

been the practice to capture them in large numbers and send

them to market at that time, and I had supposed that this con-

clusion might be safely drawn, that the eels ascending into fresh

water did mature their ovaries, and then at certain times moved

down and went to sea, and laid their eggs; and that when the

young reach a certain size, which may be three or four inches

in length, they ascended the rivers. I have seen large numbers

in rivers such as the Kennebec, three or four inches long, an

immense mass of them, perhaps twelve to eighteen inches wide

( I have noticed them as a boy ) and so thick that one could hard-

ly see the bottom through the mass. I have seen them moving

steadily up the river right along tlie shore, and at Craig Brook

where I have charge of the station now, we constantly find little

eels all the way from three to eight or ten inches long, running

up the stream; sometimes we catch a hundred of them in a

night—little bits of fellows. We keep traps there set constant-

ly, because we fear they are enemies of our young fish; we

know they are when they are full groAvn, so we try to trap and

reduce them in that way, and I supposed it was well established

that it was their natural way to come up into fresh water, spend

some years, get their growth, mature their reproductive organs,

and then go down to sea to lay their eggs. !My observations

have been somewhat limited, but I feel snre that I found the

eggs in those eels and reported the fact to Washington at the

time.

Mr. C. H. Wilson. Glens Falls. \. Y. : I want to sav tliat i

Note.—On referring to the original records it is found that one

female eel contained three or four millions of eggs one one-hun-

dred-twenty-fifth of an inch in diameter—the estimate being care-

fully made.
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received a letter from Kx-Governor Smith of Vermont, who

has a preserve in one of the provinces. statin<i' to me that lie

spent six months making a study of the eel with a microscope,

and that his conclusions were the same as those of Dr. Gill.

Mr. W. C TJiompson, Leadville, Colo. : Does the eel spawn

more than once?

Dr. Gill: Xo. tliev die after s})awning.

^Ii'. \y. p]. Mfchaii. H'arris])U]'a-, l';!.: Did 1 understand you

to say that eels died after si)awning?

Dr. Gill: Yes sir.

^Ir. ^leehan : That is not in accordance witli out experi-

ence. In the spring of tlic year in the Delaware river and in tlie

Susquehanna, there is a run of eels up the river of large size, that

is, nearly as large as the run of eels down the river in the fall.

The men take their nets which they use for catching eels and

will get ahout as inany tlicn as they do in the fall of the year.

~S[r. Atkins: it miglit l)e interesting to state some furthci-

observations I have made on the ascent of the young eels, and

it appears to me th;it they are the most able elimlx'rs of all the

fishes I have ever known. 1 liavc found them frequentlv at

obstructed ])oints in rivers. 1 remember of the town of Warren

in Maine in the river tliere, 1 was examining the dam and the

mills about it, and lliere was a large ])enstock leading to a saw-

mill, and 1 walked alongside it. and the water was in the en-

closure enclosed with wood—]n-obably twelve feet high— I walk-

ed alongside it and tlie water was oozing out of the cracks near

the top and oozing down the planks and Ijoards. and nund)ers of

yoimg eels not more than four inches long, and probably not

more than threi'. were creeping up that ]jerpendicitlar wall and

a great many of them were up higher than T could reach. So

I consider them the ablest climbers that we have of all fishes,

and it may easily be believed that all the eels in the fresh water

came from the sea just as Di-. (lill has said.

Dr. Gill : I expected some dissenting remark, for T know

the tendency of mankind to cling to old opinions, but I can as-

sure von and Mr. Atkins that there must be some mistake in
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this case, and if Mr. Atkins will only send to the Smithsonian

Institution one of those eels we will g^ive the solution of the

problem. It is undoubtedly a case of fatty hypertrophy and

degeneration of the glands.

Mr. Atkins: What glands?

Dr. Gill : Of the ovaries which are found in rudimentary

condition, but also subject to hypertrophy and fatty degenera-

tion, hut you do not find the <^gg^ fertile.

^Ir. Atkins: I did not maintain that tliey were fertile.

Dr. (tIII: As I said you can find the egg^ in a rudimentary

condition with the microscope, but those are not egg^ that can

be fertilized or which Mill generate young.

Then as for the other conflicting statemeiit that eels do not

die after fertilization, I do not know how the gentleman came to

that conclusion, l)ecause eels are constantly going up and down

the river, and why he should suppose that any particular eel he

examined had ovaposited I do not know. At any rate it is re-

garded as certain that eels do die after ovi position.

The ovaries are developed to a great size. The conger eel

in ordinary conditions has small ovaries but at maturity some-

times develops them to a bursting condition. Xow the eel it-

self has to go to great depths to spawn, and no eel has yet l)een

oljtained from those depths. They undoubtedly will he later,

and I am almost surprised that they have not l>een heretofore,

l)ut it is rather a difficult thing to get a large eel from the depth

of 500 fathoms or more as you well know, and consequently none

has been obtained as yet. But then we have the evidence of

these leptocephali that have come to the surface. These lepto-

cephali are found in all conditions; they advance slowly to the

land. When they first enter the rivers they are still translucent,

but by that time they have assumed the cylindrical form, to-

wards which they have been gradually tending from the time

they are found in the high seas hundreds of miles away until

they approach the land. iSTow European ichthyologists, several

of them, devoted long years of research to this subject; expedi-

tions have been sent out at a cost of thousands of dollars. These

investigators have been well equipped with intellectual and phy-
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sical apparatus and haw all arrived at the eoiicliisioii in ques-

tion. 1 think wo can rest assured that eels have never developed

their organs in fresh water, and that they all die after oviposi-

tion.

One more word in ])roof. Alhisiou has heen made hy Mr.
Atkins to the fact tliat eels aseend in lunnhers up the river.

They do ascend in countless myriads, (io to the foot of Xiagra
at the proper season and you will find them hy cartloads, l)v

millions u])on millions. Al)ove that there is not ime. Xow un-

der ordinary circumstances eels can ascend cataracts of consid-

eral)le height, and therefore they may he found far. quite far

from any river in which tliey have appeared, Itut when vou find

them, as has heen done, in Lake P]rie. it has heen l)y virtue of the

fact that they have l)een transplanted there. They will live

there for a long while, for they are hardy and tenacious of life,

bitt they will never ])i"opagate.

.Air. Atkins: J did not intend to say that I had ohserved

that the eggs of the eels ever become mature, hut o]dv tliat J

saw them in that rudimentary condition, large enough to he

distinguislu'd hy the microscope, and in immense numbers. I

suppose all the time that they went down to the sea so ihev

would mature.



TULLIBEE URGYROSOMUS TULLIBEE RICHARD-
SON) AS A FISH OF ECONOMIC

IMPORTANCE

BY GEORGE WAGXER.

(Prpscnted hi/ Dr. E. A. Birge of MuiJisoii. Wis.)

For several years the State Geological and Xatural History

Survey of Wisconsin has been engaged in a study of the fishes

of the state. Perhaps the chief result of this study so far has

been the recognition of the very general distril)ution of white-

fishes of the genera Coregonus and Argijro.^umu.i. through the

lakes of the state. The degree of variation among the forms

found has proven to l)e very great, and nnicli more collecting

will be necessary before a complete report can be made. It is

the intention here to discuss one species, certain peculiarities of

its distribution, and their relation to tlic economic importance of

the form.

The Tullibee, or ^longrel Whitefisli ( Ari/i/njsonnis tiillibee

Richardson) is a form chiefly known from \\'estern Britisli

America, althougli recorded from as far east as Lake Onondaga.

Xew York. Occasional specimens have also been taken in all

of the great lakes. As far as we know, tliis is the first notice of

its occurrence in Wisconsin, or in any waters of the ^lississippi

drainage basin. So far we have found the form in three lakes

of Wisconsin, Avhich differ rather widely from one another in

their physical characteristics. It is now well understood that the

critical period for a lake, as far as its living organisms are con-

cerned, occurs in August, at the full estal)lishment of the ther-

mocline. The conditions in these lakes at that time have heen

well studied by Professor Birge and ]\Ir. Juday of this survey.

The lakes concerned are Kawaquesaga, at Minocqua in Onei-

da county : North Twin Lake at Hackley : and Long Lake,

about four miles east of Hackley. Both of these last are in Yilas

county, and all three drain into the Wisconsin river, altliongli by

very different routes.

132
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The portion of Kawaquesaga where we took our specimens

lias been characterized in a recent paper (Trans. Wisconsin Aca-

demy of Sciences, Arts, and Letters. Vol. 16; p. 18). It is T2

to 18 meters in depth, of rather irreguhir outline, and an area

of about 2.5 square kilometers. Its surface temperature in Au-

gust is about 20 degrees C'„ while the bottom temperature is

about 9 degTees C. As we descend the oxygen becomes gradually

less until at about 10 or 11 meters it disappears entirely. It was

only to corroborate a natural supposition that we fished below

this depth and caught nothing. But when we set our nets at 8 to

10 meters, where oxygen still occurs, only in about one-tenth

the amount found at the top, we caught Tullibee in abundance

and of a weight up to tlu-ee pounds. From here it ranges up-

ward to within 3 or 4 meters of the surface; at the surface it-

self it does not seem to appear.

Xorth Twin Lake at Hackley is of about the same depth as

Kawaquesaga, but its area is much larger and more fully ex-

posed to the wind. Hence while the surface temperature is

al)Out the same as in Kawaquesaga, the temperature at the bot-

tom is higher, or about 11 degrees C. The decrease in oxygen

is not quite so rajnd either, and there is some left even at the

bottom, or oiH'-half ni. al)ove it. although only somewhat less

than one per cent of what there is at the top. Yet here it is in

the lowest meters of water that we caught Tullibee abundantly,

and more were taken in shallow water.

Long Lake is of a different character from either of these

lakes. It is long and narrow, curved enough so that the effect

of the wind is at least ])artially checked, and of gTeat depth,

especially for its width: 26.5 meters were found near the north-

ern third of its length. (It is to be noted that this is not one

of the two lakes of the same name, referred to in ^larch's Table

of Lakes. Wis. Geol. and Xat. Hist. Survey, Bulletin No. XII;

p. 88.) It is fed in largest part by springs and its narrowness

from east to west and forested shores protect it somewhat from

the warming effect of the sun : vegetation in it is rather scant,

except at the lower end. which is shallow. Consequently the

usual cause for the consnmjition of oxygen at the bottom is

largely absent, and one-half as much oxygen occurs here as at

the top. The bottom tem])erature is low, only about four or
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five degrees C, while the top is nineteen degrees C. Here again

we caught Tullil)ee in great numbers at the maximum dejjth,

and none above, even after repeated efforts.

We have here then a species of whitefish, large enough and

of good enough quality as food to Ije worthy of economic consid-

eration; that seems to be able to adjust itself to quite various

conditions of environment. Certainly its adaptability is very

much greater than that of Coregonus lahradoricus, which, so far

as our experience goes, occurs only in the deep waters (in sum-

mer) of lakes approximating Long Lake in their physical char-

acters. Of course, there is a limit to the adaptability of the

Tullibee, as is shown by its restriction to certain depths in both

Long Lake and Xortli Twin Lake.

Xevertheless, the species seems to be a very promising form

for introduction into certain large shallow lakes. In Lake Pepin

on the Mississippi. Lake Winnel^ago, and some others, we have

lakes that are comparatively shallow, and so large that their

untilization for commercial fisheries, as well as for sport, is not

only ])ossibl(', liut liiglily desiraljle. Lake Pepin is now l)eing

so utilized to a very large extent. But it yields only the coarser

fish, such as buffalo, carp, and to a certain extent, spoonbills.

The successful introduction of a whitefish into this lake, and a

proper regulation of its capture, would prove a great and lasting

benefit. Whitefish (Coregonus clupcifonnis MitchelU have in-

deed been planted in it, but with no success, the genus Coregonus

being seemingly not adaptable to such waters. But it seems

to us highly probable that with so adaptalile a form as the Tulli-

bee, and with heavy and persevering ])lanting through four or

five years, success could be attained. And there are other lakes

in Wisconsin, and probably elsewhere, where it could be intro-

duced and its fishing permitted under certain restrictions, with-

out any detriment whatever to the game fishes.

DISCUSSIOX.

Dr. Frank X. Clark. Xorthville, Mich. : I think the recom-

mendation is. that the tullibee be planted in these lakes where

true whitefish will not succeed.

Dr. Birge: Yes, where there is at least a chance of that.



Aii/crictiii Fislicrirs Socicti/ \_- 12.")

(). Has tluTc Ikvii aiiv cxpi'i-iment tried in tlie line of tak-

iiiU- the (_',u-,ii-s fi-oin them?

A. So far as I know there lias not. Tliis was a matter dis-

covered only last summer and there has l)een no opportunity for

us to do anything. But it seemed worth while to make the sug-

gestion so tlial if thert' was op])ortunity something might he

done.

Q. Then it is not known in just what form the egg may l)e.

))ut prohahly something like the herring egg.

Dr. Birge: We shall try if po^ssihle to have our fish com-

mission get some eggs next fall. Our species in the inland lakes

spawn in the late fall and 1 would expect the tullil)ee would

spawn much ahout the same time.

:\Ir. 8. G. Worth. Beaufort, X. ('.
: 1 would like to ask in

what manner the (piantity of oxygen in the water at those differ-

ent depths was determini'd.

Dr. Birge: I gave an account of that at the last meeting.

The Wisconsin Geological and Natural History Survey has heen

making an extensve study of the disti-ihution of oxygen in the

Wisconsin lakes, and we have heen aitled hy the United States

Bureau of Fisheries in that work. We shall make some report

on it at the later meetings. Perhaps it would he as well not to

go into that at this hour, hut the oxygen, temi)erature and other

phvsical conditions in tlu'se lakes were examined carefully from

the surface to the hottoni. at frequent intervals, as close as one

meter a])art. wherever there was any essential change. ^Ir. Wag-

ner was working with \is. catching tish in the same lakes as those

in which we wi-re determining physical characteristics; and there

is no question ahout the correlation, the work heing done within

the space of a few days.



EXPERIMENTS IN REARING SMALL-MOUTH
BLACK BASS

BY EGBERT RIPPLE, IX CHARGE OF HATCHERY, MIXOCQUA, WIS.

(Presented by E. A. Birge. Commissioner of Fisheries.)

The following paper records some experiments made at the

Minocqua Hatchery, Wisconsin, with artificial nests for rearing

small-mouthed hlack hass. These nests are made of Portland

cement, mixed one part cement, two parts sand, moulded in a

box twenty-four inches square, with rounded corners. They are

al)Out three inches thick at the edge and one inch thick in the

center, where there is a hole one inch in dameter. They weigh

about fifty pounds each. The surface is covered with gravel and

stones, and sprinkled ^\'ith sand. About fifteen to eighteen stones

of various shapes and the size of hen's eggs are set near the cen-

ter; outside of these come smaller stones, diminishing to fine

gravel at the edge. Great care is exercised in setting the stones,

so tliat the nest will appear natural and so that the nest will

drain as well as possible to the central hole. When in use the

hole is blocked by a small stone. This prevents loss of eggs in

the hole and also makes the nest more acceptable to the fish. A
loop of strong copper wire is embedded in each side of the nest,

by which it can be easily handled.

The purpose of these nests is two-fold: 1. To render possi-

ble some experiments in hatching eggs on trays after removing

from the nests. 2. To furnish better conditions for hatching

than are given by the nests made by the fish themselves.

I will speak of the second point first. It is well known that

no l)etter conditions for hatching the fry can be supplied than

are offered by a natural nest of the best type, on which the eggs

are properly spread by the female and which is properly guarded

and fanned l)y the made. But such conditions are by no means

always met. The stones in the center of the nest may bo too

large, leaving deep and narrow crevices: and whether they are

large or small the spaces may be such that the eggs which fall

into them cannot Ije properly fanned. Such eggs are almost

12«
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certain t., di,. aii.l to l.c attac-kc.l l,v fim-us. This condition is

ao-g-ravatcd w],,.,). as (.ftni liaj.iuMis. th,. tnualo does not properly

lil.ACK JSASS .\EST.

scatter lier e-as l.ut drops them in masses. In such case those
eggs M-hieh fall between the stones are certain to become fun-
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gused. Many failures of nests to develop fry, attril)uted to lack

of fertilization, are really due to causes of the kind here in-

dicated. The evils caused hv imperfect circulation of the water

are hy no means ended when the eggs are hatched. Many of the

young fry fall Ijetween the stones and are smothered or attacked

by fungus.

These evils have caused annually the loss of many eggs and

fry at the ^linocqua Hatchery and I was, therefore, led to ex-

periment with the artificial nests described. Some fifty nests

were made last winter and were put to use this season. They

were placed in the ponds so as to be sheltered 1)y a stump or log

and were sheltered by a two-sided frame of one-half inch l^oards,

placed near the nest. The males hesitated at first to accept

them but soon did so and altogether some seventy-five pair of

bass used them in ponds where there were plenty of old style l)ox,

loose gravel nests. In many cases they preferred the new nests

;

a good many being used more than once. ^Many of our breeding

bass come from lakes where they are accustomed to spawn on

bars covered l)y large stones. Such fish will hunt for spawning

beds like those to which they are accustomed : hut if they are put

into ponds with only sand or fine gravel on the bottom, they will

come to the artificial nests and be content with them. They will

also hatch out and raise a larger percentage of fry on the artifi-

cial nests than on one constructed by the fish out of large stones.

Even though only smaller stones are given them, the circulation

of water is better in the artificial nest than under natural condi-

tions and the results are correspondingly better. Altogether

some fifteen nests were hatched successfully under natural con-

ditions on these cement nests and the results were such as to

convince me that it would be well to provide them in all cases.

The innnciliatc ])ur]jose of making the cement nests was,

however, not so much to furnish the bass with better nests than

he could build, but to make possible experiments on removing

the eggs and hatching them on trays. Wlu-n the eggs are first

laid they adhere rather firmly to the stones, but after the third

day they can easily be detached. The nest is taken from the

pond to the hatching house and placed on a tub or similar vessel

in the fry trough. The water is allowed to rise in the trough un-

til it fills the tul). and. rising through the hole in the center of
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the nest, tills it to the edge, or, at least, so as to cover the eo-gs.

The eggs are then loosened with a feather, working them toward

the center; tlie nest is tlicn raised and lowered a few times and

the eggs ilow witli the water tlirough the hole in the nest into

the tnl). The whole operation may take a half honr on the first

day : two or three days later it wonld occupy jx-rliaps ten minutes.

If the nest has heen made with the proper drain and dish, the

egg-:^ are removed quickly without loss or injnry. They are then

placed in trays, width ai'e ])ut into an oi-dinai'v liateliing trough.

Only three trays are ]jlaced in each compartment, so that the

eggs may have a])nndance of water; each tray carries about 3,000

eggs. The temperature of the water is hT)° to 'u" F.

After hatching, the fry remain on the trays nntil they are

ready to feed—al)ont ten or twelve days. They are then trans-

ferred to screens in the ]tonds to fee<l themselves until they are

distril)nted. Al)out oO,()00 fry were raised in this way during

the present season with very little loss.

I do not recommend that all eggs l)e taken from the nests

and hatclied in this way. Tlie conditions offered by artificial

hatching are as good, l)ut not l)etter than the l)est natural con-

ditions. Bnt every Ijreeder of bass knows that there are many

nests in his ponds, where ])art of the eggs and fry liegin to l)e-

come fnngiised from tlie causes indicated in this pa])er. If such

nests are on natural bottom nothing can be doiH' to save the

eggs, since they cannot lie removed from loose stones, gravel,

and sand. But if all the fish spawn on tliese cement nests, those

nests may Ije left in the care of the male which are in good con-

dition and are proi)erly eai'ed for. and the others can be saved

by removing the eggs. The best are not unlikely to be the nests

containing the largest number of eggs, and there will ])rol)ably

be a considerable nund)er of nests, so that the gain will be well

worth the cost in time and trouble. Many smaller losses of eggs

are also avoided by tin- use of these nests, since in the natural

nests it almost always happens that some eggs or fry are deposit-

ed where they are not in the currents of water, and die in con-

sequence. Some nests are also deserted by the male fish and are

left without the natui-al itrotector.

It is intended next season to furnish these nests for all the
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small-iuouthed black bass iu our ponds. A further report will be

made if any new or interesting facts develop.

DISCUSSIOX.

^Ir. W. E. Meehan, Harrisburg, Pa. : This paper represents

the very latest development in small-mouth bass culture, as far

as I know, and it is extremely interesting, and I have another

matter in connection with it to which I wish to allude. We have

here today a man who may perhaps share with one other man the

title of father of the work of bass culture. If I mistake not,

somewhere about 1880 a major in the army, I think Major

Wright, Iniilt a pond, piit bass in and hatched them and prepared

a bulletin ])ublished by the United States Commission in 1881.

Almost simultaneously Mr. Hiram Peoples of Pennsylvania,

started bass culture near the city of Lancaster, and he is here

today, and I think some might be interested in knowing of Mr.

Peoples' early work in that line, which seems simultaneous with

the work of Major Wright. Mr. Peoples was a member of the

Pennsylvania legislature for several years while conducting this

hatchery of bass commercially.

Mr. Hiram Peoples, Xew Providence, Pa. : I have been en-

gaged in bass culture for a numlaer of years, at first, merely as a

matter of pleasure, and afterwards in a business way. In con-

structing my nests I take only good sized stones, none less than

the size of a common marble up to the size of a walnut, and

larger. I place these nests around my pond, not closer than fif-

teen feet apart, and in Avater say from eighteen inches to two feet

deep ; and I have always succeeded in raising all the bass I need-

ed. In fact I have been al)le to supply alj demands.

I have never taken the spawn right from the nest, but I have

taken the small bass immediately after being hatched, and placed

them in adjacent ponds, but never had any success. I always

had to keej) my bass until partly matured.

I never had any trouble with fungus or any disease in the

ponds. I can drain my ponds in two days and put fresh water

in, but I do not generally do that. I drain every sjaring and fall.

I ship my bass from the loth of June till the 10th of August.
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If tlu'iv arc any roniaiiiing tliwi, 1 keep them initil the fall and
then shij) them. I have never tried the artifieial ]iests.

I was first led to make the nests as 1 do hy watehino- the bass
themselves. I was pi-etty fond of fishinu;, and I would bring
fish from the river \\\) and diini]) them into the pond, and I hap-
])ened to walk around one day and saw these bass working at the
nests: I saw the kind of ne>ts they made and after that I imitat-

ed them. I ])laee in a pond of a quarter of an acre, al)Out thirtv

bass, and T am very careful in selecting them. If you have bass

that spawn ten days later than the main lot you will eventually
have no bass. Those ten days older will grow an<l eat all the
rest. T remeniljcr in my pond I saw a splendid nest and I de-

bated whether to encircle them immediately with fine netting or

not
;
l)ut I did not do it until the second day, and then there were

no bass there. The great trouljle in raising bass is to keep the

small ones from eating one another. In one case I estimated
there were 20,000 bass in a certain pond in the spring, which I

did not drain until fall, when I had only -.^(id. I ])ut 40} at one
time in a trough, and at the end of a month had onlv four or five

left.



THE MODERN HATCHING HOUSE

BY S. F. FULLERTOX, OF ST. PAUL. MIXX.

AA'e live in the hcgiiniiug of the cement age; no, I will say

that we are living //( the cement age. They are hnilding almost

every kind of plant that can be built with wood, iron, stone or

steel and using cement to do it. Today we see stately buildings,

immense 1)ridges. great elevators—all constructed of cement.

Bnt the purpose of this })aper is to show what can be done with

cement by the fish culturist. Various materials have been used,

wood, perhaps to a greater extent than any other, tin, sheet iron

and various compositions but none that gave entire satisfaction

:

sheet iron and tiu for the reason of its elasticity not being stiff

enough: Avood for the reason that it was short lived and conse-

quently expensve.

A year ago, as superintendent of fisheries for the state of

Minnesota. I was confronted with a jjroblcm of replacing all the

Avooden buildings and troughs including our pike-perch l)attery

at our St. Paul station. We had been patching until it was hard

to tell Avhere the original left off and the patchwork began. 1

had constructed some cement ponds four years ago and found

they gave good satisfaction, standing the winters and sum-

mers, and consequently the contraction and expansion that

would come Avith the head and cold. I laid my plan before the

board and got their approval to build a cement house 32x64,

everything but the roof, doors and AvindoAvs to be cement.

The place selected Avas a veritable SAvamp. tweh'e feet of

muck and peat filled Avith springs. AYe made up our minds if a

hnilding could be constructed of cement on land of this descrip-

tion it Avould be a pretty good test of Avhat could be done Avith

conditions more favorable. We first laid 4x10 plank side Ijy

side lengthwise of the foundation walls, placing six inch cedar

posts four feet long crosswise every four feet apart. We then

AA'alled n|) the sides and placed our concrete mixture, consisting

of tAvo parts of ])roken stone, three parts of clean, sharp sand

aud one part of Atlas Portland cement. This part of the Avall

133
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wc liuilt two feet \\\^\\ so tliat \\v liad foi' a startrr a foundation

of '^xi of conereti' floating' on this peat bog : then we joogvd tlie

wall six inches on each side and built another foot. Then the
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wall proper was started, being twelve inches thick—^^that was biiilt

of the same mixture and in the same manner to the required

height, setting our windows and door frames as we advanced.

In the walls we built all pipe connections for our intake and

waste water as all water used is gravity. The whole house has

settled six and one-half inches and settled all together.

Xow the problem of a floor on this bog was next to be tackled.

"We leveled the ground off fairly well and put a coating of rail-

road cinders to the thickness of ten inches, using the hose and

two men tamping all the time so when the ten inches of cinders

were all in we had a fairly hard surface. Then we laid all

around the walls a row of three incli tile drain pipe connecting

with a pipe already built in the wall. We then laid our waste

pipes in the cinders and over the entire surface of the floor we

laid ten inches apart 2-inch old gas pipe that we got for $1.50

per hundred from Brother Israel who had picked them up as old

iron. Then we put on concrete of the same mixture as the walls

to the thickness of four inches. On top of this we put a 2-inch

layer of clean, sharp sand, three parts to one of concrete, this

finished our floor and not a sign of a crack is visible because it

is all bound together and when one part settles the whole surface

must go down together.

Xow, to utilize this floor space to the best advantage we de-

cided to construct our troughs and batteries across the narrow

Avay of the building. On each end we constructed our frames for

a Clark Williamson box for our trovit. These we made double,

each pocket 10x15x15 deep, fourteen compartments to each side,

sixteen trays to each compartment, making a total for the two

boxes of eight hundred and ninety-six trays. The walls we made

three inches and the cross sections two inches. It took about

680 feet of lumber at $14.00 M, to make the frame for this box.

Of course, the sides and bottom can all be used over again, but

the wood used in the inner walls must be cut out and is entire

waste. We used twenty-two sacks of cement, and of course three

times as much sand—about four loads, costing $1.00 per load.

Four feet from this box we constructed our picking trough

made to hold the trays as they were taken out and distributed.

This picking trough I built with a four inch space for the dead

eggs and a pocket on the end to receive them, as I intend to use
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the water for a rearing pond at the l)ack and don"t want the dead

eggs in there. Fonr feet from the picking trough I bnilt a re-

ceiving tank for our pike-perch Avork, using half inch rods well
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j)ainted with ten inch end washers built into the wail of cement.

This stiffens it and prevents either contraction when empty or

expansion when full of water. Xext to this I built our battery

four tiers high with connections with the tanks all of cement, so

the house holds two double Clark-Williamson boxes, two picking

troughs, four receiving tanks and two batteries. In all the ce-

ment wovk I ran a Xo. -t soft wire within two inches of top of

wall and around the ends so as to have a continuous wire all

around ; also, in the Clark-Williamson boxes I ran a wire

through the cross walls connection with the outer walls, Ijinding

the whole in one solid mass. The mixture for the boxes I made
after experimenting out of clean, sharp sand three parts to one.

I have experimented with six to one, five to one, four to one and

two to one. I find the two to one too rich and liable to crack

but the three to one in my estimation is the ideal mixture, but

we must always Ije carefvil to have the cement and sand well

mixed and if care is taken there is no question about the dur-

ability of the boxes.

All legs under the boxes are part of the l)oxes themselves and

built from the floor up of cement. I scrape all frames on inside,

which leaves the cement smooth when boards are removed. Then

I thoroughly remove all fine cement dust, filling in an}' small

dents ; then gi\'e three coats of Elaterite water proof paint, being

careful to see that each coat is thorouglily dry Ijcfore the next is

applied.

Xow, I claim these troughs 1 have described arc Ijctter than

can be made from any other material for the reason that wood

will decay and iron and steel rust, but cement will be better fifty

years from now than it is when first made. It is always clean,

never leaks, does not harl)()ur any fungus growth and does not

have to be replaced.

Xow, as to the cost: The first cost is more than wood Ijut

with clear white pine selling at from $38.00 to $50.00 a thou-

sand tlie difference is not so great, and is all in favor of the ce-

ment when the lasting qualities of the material are taken into

account. This year we got our Atlas Portland cement for $1.20

per barrel ; tlie sand and gTavel we had on our hatchery ground.

We did all the work with our own creAV, with the exception of

two laborers : but I want to be fair and will suppose that every
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bit of material iiichuling labor, has to bo contracted for the first

cost above wood is about fifty per cent. A great part of this is

for the frames that must be made and as the most of them must-

be cut away, they, of course, become useless. Eeceiving tanks

for fry and frames for the picking troughs, one can be used for

making several. Also all frames for the legs can be used over

by bolting them together and when cement is hard unscrew tlie

l)olts and they fall apart aiid can Ije re-used.

Xow, I have written this paper for the purpose of drawing

the attention of the members of this association to the use of ce-

ment in constructing troughs for hatching fish. J want you to

ask questions and I shall answer them to the l3est of my al)ility.

There is no question in my mind al)0ut the superior qualities of

cement over all other materials, and I here make this prediction

that inside of ten years no other material will Ije used Ijy tlie fish

eulturist in tlie construction of Iniildings and troughs.

l^ISCUSSIOX.

^fr. Fulk^-ton: F predict that inside of ten years all houses

and all trouglis in tliem will lie constructed of cement.

Dr. J. A. Henshall, ^lontana : Do you reinforce any of the

work y

Mr. Fullerton : Yes, witli a Xo. 4 soft wire run through the

wall and in the cross section. I just hook it in the long wire; I

.

do the same Avith the receiving tank.

Mr. Frank X. Clark, Xorthville, Mich.: I would like to ask

if this house has just lieen Imilt?

]\lr. Fullerton : Xo, it has been built two years.

Q. It has gone through oiu' fall ?

A. Yes.

(^). I understand your l)uilding is ii'^ l)y 64; 30 bv 00 inside?

A. Yes.

Q. What is the capacity of your house?

A. We aim to put 2,000,000 trout eggs in the house. I have

a pike-perch battery in there also.

Q. One 1)attery ?

A. Two.
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Q. How are yon o-oing to take care of 50.000,000 lake trout

eggs?

A. We do not hatch any hike trout at alh This house is de-

signed for Minnesota.

Q. I understand each cross section is two inches?

A. Yes.

Q. That takes up a great deal of space?

A. Yes.

(}. How many trays do you have?

A. Over 800.

Q. "Well, with a hatchery where you require large capacity

you must Ijuild a much larger house?

A. Yes, or huild two.

Q. Or three perha})s ?

A. Yes.

Q. You state that your room is just ahout the size of our

room at Northville, and our capacity now has been increased 4,-

00a,000. We had 46,000,000, and it is practically 50,000,000

capacity now. You have just about the iloor space that we have

now, and it holds 50,000,000. Of course with your plan of ce-

menting it could not be done.

Mr. Fullerton: Why?

Mr. Clark : There is not room enough in the house. Where

you have 400 trays, we have about a thousand in the same floor

space.

]\Ir. Fullerton : But you have got more l)oxes.

Mr. Clark: I say where you have 400 and odd we have over

a thousand.

Mr. Fiillerton : We could increase the number of our boxes.

Mr. Clark : Xo. you cannot, not with your cement.

Mr. Fullerton : Why ?

^Ir. Clark : Your cement takes up so much room.

Mr. Fullerton : Not a bit—only two inches more than yours

does.
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Mr. Clark : You liavo two inches eacli side.

^Ir. Fullerton : Xo, one inch on each side more than vours.

Mr. dark : The question is whether we cannot devise some

means of niakino: that cross section a great deal naiTOwer—that

is what I am g-etting at—instead of having it two inches, get it

down to an inch l)y using wire for reinforcement so that we Avill

not have such a hungiing trough and it will give us more capa-

city. I am just getting ready to ])ut in two new pigging

troughs and with the a])proval of the Washington office I shall

undertake to put in cement.

Mr. Fullerton : You will never regret it.

^[r. Clark : Wv have a cement floor in the house and can

start with that to Iniild upon.

I would like to ask why ii'on standards would not he just as

good as cement. We have had iron pipes at Xorthville, without

a particle of wood on the floor, for fourteen years; and it is a

cjuestion in my mind whether the gas pipe as standards would

not last about as long, keeping them properly painted—say five

years. Ours at the end of fourteen years are just as good as new,

and it seems to me it would Ije easier to have the iron standards

than the cement standard as a su])p()rt.

Mr. Fullerton : Perhaps iron would do. I do not see why it

would not. I started out to make a cement trough throughout

altogether, and we made the legs circular and four inches square

on the floor.

Mr. C. G. Atkins. East Orland. :\re. : How long after you

com])leted these troughs Avas it before you put eggs or fish in

them ?

!Mr. Fullerton : 1 do not know just how long—some months.

Q. Did you ever see any difficulty that appeared to come

from the cement injuring the water in any way?

A. Xo. the paint would stop that anyway.

Mr. Atkins : I ha\ e heard some objection made on that

oround.
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Mr. FuUertou : I believe that soon we will all be using ce-

ment.

'Sir. Clark : You can put water in in twenty-foiu- hours.

Mr. Fullerton : Yes, in six hours.

Mr. W. H. Safford, Couneaut Lake. Pa. : How many rows

of troughs have you in your perch Ijattery?

A. Four, one above the other.

Q. And your Jar standards—what provision have you made

for those?

A. I am glad you mentioned that. We have here a con-

tinual shelf for the jars to set on, and through that shelf there is

a pipe.

Mr. Safford : Did you give any estimate of about what the

w^eight is for each trough and about how many troughs that

floor would stand? For instance, at my hatchery in Crawford

county the water supply is limited, and in order to get at a pro-

duction that we think the hatchery is capable of putting out,

we get our increase in tlic lunnber of troughs. I have eight, one

above another in my l)atterv. and in that way it gives us343 jars

in one battery.

Q. That is, on both sides of the battery, is it?

]\Ir. Safford : Yes. Do you suppose that the first trough in

your ])att('ry would hold up, say eight of those?

A. A^es, I think it would hold up twenty or thirty. These

standards are all made of cement right from the floor.

Q. What are the dimensions of the standards ?

A. Four by four. The shelves that the jars set on are ce-

ment, built into the standards ; it is all one solid piece of cement.

Q. Do you make these troughs separately or Ijuild them all

together ?

A. We build them right in there.

President: This is a paper of unusual value and is broad

enough to cover the general cement work.

Mr. Clark : I do not want to advertise myself nor the Clark-

Williamson box—the only box I ever got up ; but I will say for

the benefit of the members here that the box known as the Clark
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))ox was invented by my father in 1874. As Mr. Fullerton has

told you, this is the Williamson box. and the CUark-Williamson

l)Ox is really a combination of the Chirk box and the Williamson..

Xow in the C'lark-Williamson box (as 1 showed yon with a model
at White Snlphur Spring-s ) is an opening where the water comes
nj) through a two-inch water space and tlows over on the trays.

Xow the (*lark-Williamson box is simply widened out, and we
use it for trays and it has a remarkably great capacity in com-
parison with the s])ace occupied.

Xow I would suggest, if you build trough that to save ex-

pense and economize space, you try a Clark-Williamson box.

John W. Titcomb. Washington, D. C. : All the parts of the

equipment exhibiti'd at X\w Whitt' Sulphur .Springs meeting are

on exhibition in our basement at the Bureau of Fisheries. We
also have some salmon eggs hatching there. Part of this equip-

ment is in the main exhibition room and labeled, and a part of

it is. out in the car shed, and there you can see the Clark box and

the Clark-Williamson box illustrated.

Mr. Fullerton: One woi'd about Mi-. Clark's statement as to

capacity: We can build these troughs two feet higher if we
want to and increase the tray ca])acity.

^Ir. \V. T. Thom])son. JA'adville. Colo.: TIow manv trays

will yours hold ?

^Ir. Fullerton : Sixteen, one on top of another.

^Ir. Clark: \\v are now huilding double deckers. I think

the next one 1 build will be a three decker.

^Ir. Fullerton : There is no limit to the nuinl)er vou can

build and the cement is all riyht.



SOME EXPERIMENTS ON THE ARTIFICIAL EX-

PRESSION AND FERTILIZATION OF
GOLD FISH

BY JEBRY R. BERKHOUSE. SUPERIXTEXUEXT OF THE PEXXSYL-

YAXIA STATE FISH HATCHERY. TORRESDALE,

PHILADELPHIA.

The Department of Fisheries of the Commonwealth of Penn-

sylvania rears gold fish for the nse of pnl^lic schools, pnblic in-

stitutions and public parks, but not for private applicants. At

the hatchery under my charge at Torresdale, Philadelphia, I

handle principally the common gold fish and to a limited ex-

tent, Japanese three tails. From autumn until early spring the

adult gold fish of both types are kept in a large triangular pond

and in the spring the three-tailed fish are removed to a smaller

pond. The regular practice has been to have the gold fish of

both types deposit their eggs on the roots of water hyacinth, the

])lants containing eggs being removed every morning to small

pond>; having no fish of any sort, and the eggs allowed to hatch

naturally.

During the winter of 190T, my chief, Commissioner Mee-

lian, directed that when the spawning period arrived I should

make some experiments in the artificial expression and fertiliza-

tion and hatching of gold fish eggs. This I did in the latter

part of May and beginning of June, 1908, being perfectly suc-

cessful in artificially taking the eggs and fertilizing them and

succeeding in hatching more than 60 per cent. I used three

females of the common gold fish and a like number of males,

I pressed the eggs from the female and the milt from the male

in precisely the same manner as from a brook trout. Both the

eggs and the milt flowed with perfect freedom, just as freely

in fact as eggs and milt from brook trout.

Before taking my first fish I dipped tlie pan in the water,

but instead of draining it off as is usual in the dry method. I

left a small quantity of water on the bottom, just enough to

cover it but not enough to Ijury the egg:^. After taking the eggs,
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I pressed every particle of milt obtainable over tlieni and it was

a very larye quantity, so iiiiub tliat tbr water in tbe pan was

distinctly wbitened. After fertilization the eg-gs were washed .

and allowed to lun'den, as 1 would do in a case of brook trout

eggs, but ill a fi'w niiiiutes they matted together in a thick mass

even more compactly than the eggs of the wall-eyed pike would

under the same circumstances. I separated them as well as I

could ill the same fashion as I would the eggs of the wall-eyed

pike, Init even then there were a iiuiiiber of nodules or balls of

several eggs. 1 then transferred them to a hatching jar and

turned on the water. Although the faucet was turned so slowly

that tlu' water merely dribbled through and cai'ried air with it

into the tubes, the current thus created was sufticient to cause

many of the eggs to rise to the surface, and had it not been for

a screen of cheese cloth across the li]) would June esca})ed into

the trough. The eggs also when they touched each other imme-

diately clung into little balls. Xone of these eggs hatched.

Practically all the eggs died.

The eggs from the second fish were taken by the dry method

and after fertilization and the introduction of water, I added a

small (piantity of mud and workeil the eggs in the same manner

as wall-eyed pike eggs used to lie worked uiulei' the same circum-

stances. After washing. lia\ing previously |)re|)ared a hatching

trough by running about eight inches of water therein, I poured

the eggs (i\'er a cheese cloth tray scattering them so that they

scarcely touched each other. I allowed the tray to float on tbe

surface covering the trough with a board so as to totally exclude

the light.

'Idle amount of water flowed through the trough was little

more than dribbling. The stream was scai'ceh' larger than a

knitting needle. In five days with the water temperature at -"iO,

about (id ]nn- cent of the eggs hatched.

Tile eggs from tbe third fish were taken and handled in the
^

same manner as the second, but instead of putting" then) on a

tray, ! allowed them to sink in a trough u])on some fine gi'avel

which I had ]daced there. The depth of water was the same as

in the case of the eggs of the second fish, namely, eight inches.

The eggs settled very slowly, so slowly in fact that at the end of

half an hour those which were still not on the bottom I scooped
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up and placed upon a cheese cloth tray allowing the tray to float

on the surface as before. Every egg that sunk to the l^ottoni

died, while the hatch of the eggs on the tray was the same as the

eggs from the second fish, namely, sixty per cent.

From this and from other circumstances when the eggs are

naturally deposited I lielieve that gold fish eggs must l)e hatched

either immediately Ixdow the surface or not more than three

inches. The adhesive character of the gold fish eggs is very pro-

nounced. Any eggs placed upon a tray glued themselves fast to

the cheese cloth and they could not be moved by any oscillation

of the tray and in three cases out of four attempts to pick the

eggs resulted in breaking the shell. Xot one of the six gold fish,

male and female, handled died and none seemed to be affected

in the slightest degree by the handling.

DISCUSSIOX.

Mr. J. \\. Titeoml). Washington, D. C". : I think that is very

interesting and a novelty. I hope ^Ir. Berkhouse will ,continue

the experiments, and trust that he will meet with better results.



THE MUSKALONGE OF THE OHIO BASIN

]5Y JION. TAPiLETOX II. BEAN. OF ALBANY. N. Y.

This species was first described in 1854 l^y Dr. Kii'tland from

a s])ecinien taken in the Mahoning river, Ohio; it was known,

however, much earlier (1818) to Eafinesque, wlio stated that it

reaches a length of five feet.

The Ijarred mnskalonge is found in Lakes Conneaut and Le

Boeuf, in Pennsylvania. In August. 190-3. Mr. F. J. King, of

Waterford, Pa., caught an individual measuring four feet seven

inches and weighing forty-four pounds two ounces. liake Le

Boeuf empties into French C^reek, a tributary of the Alleghany

river, hi this lake the mnskalonge frequents weedy bars around

the entire lake and a smaller bar running through the middle.

During the investigations conducted by Prof. W. P. Hay for

the United States Bureau of Fisheries in 1899 and 1900, a

mnskalonge eight inches long was oljtained from Deckers C*reek,

al)0\(' Morgantown, West Virginia. This is recorded in the

l)ulletin of the l)ureau, Vol. XXVIl, 1907, p. 37.

This mnskalonge is a beautiful fish, and excellent for food.

Its color is olive green with golden tints, and with a wonderful

irridescense which the artist has expressed most happily in his

drawing. On the sides are from twenty to twenty-three iiTcgii-

lar, dark, crossliands. with sonic intervening partial bands and

blotches. The lower third of the breast tin is pink. The tail

fin and anal show dark blotches forming pseudo bands. The

iris is lemon yellow on a white silvery gTOund, or sometimes, in

smaller individuals, almost vermilion and orange. There is a

dark blotch at the upper edge of the gill cover. There arc no

rouudish l)lack spots, so characteristic of the St. Lawrence river

mnskalonge.

Tliose who may desire to compare measurements of the Chau-

tauqua form witli tliost' taken from niuskalonge of the St. Law-

rence river or great lake region will find tables in bulletin 60

of the Xew A^ork State Museum, Catalogue of the Fishes of

Xew York, jiage 305. It must he said, however, that the meas-
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iirenients aid little in distingnishiug the two races, and if north-

ern individuals are barred like the Ohio basin form, it will be

necessar}' to revise onr ideas about distribution at last. The mus-

kalonge in Chautauqua Lake has been kno^^^l to reach a weight

of fifty pounds, and it is justly regarded as one of the best food

fishes of those waters. In the spring of 1895, when eggs were

being collected for the Bemus Point Hatchery, it was not un-

usual to take individuals weighing from forty to fifty pounds,

and many fish ranging from twenty to thirty pounds were cap-

tured.

When the lake becomes very clear, in February, the fish go

into deep water, and they live in deep water more or less all the

5^ear. In winter, they frequent nearly the same localities as in

summer, usually in the vicinity of water plants.

For fish culture operations pound nets are set at a number

of places near Bemus Point as soon as the ice leaves the lake.

The fish begin to spawn a few days after the ice is out and con-

tinue until the latter part of April. They spawn in comparative-

ly shallow water, ten to fifteen feet deep or less. A few eggs

were found in the stomach of a catfish near the mouth of a creek

where the water was only five or six feet deep, and they were so

recently swallowed that they were uninjured, and some of them

were afterwards developed in the hatchery.

The muskalonge does not resort to the gravelly bottoms, like

many other fish, but to mud, usually going into bays.

The males are smaller than the females and very little milt

suffices to fertilize a large number of eggs. A female weighing

thirty-five po-unds yielded 255,000 ripe eggs. The eggs are about

one-eleventh of an inch in diameter, and 74,000 fill a quart

measure. They are semi-buoyant and non-adhesive, like white-

fish eggs. Under favorable circumstances about ninety-seven

per cent of the impregnated eggs have been hatched. In the

early experiments with artificial culture some eggs were hatched

in fifteen days with a water temperature of fifty-five degrees

Fahrenheit. The fry when first hatched are very small and

quite helpless. The yolk sac is absorbed in about fifteen days

in water at fifty-five degrees.

According to E. ^\. Irwin, of Mayville, X. Y., he was the

first to suggest a hatchery for muskalonge at Bemus Point. He
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states that Seth Green sent Jonathan ^Mason to liis house in

^fay. 1887, and the first attempt was made Init failed as the

fish liad iinislied spawning-. ]n 1888 Mr. Mason renewed the
ex])eriment and, with the liel}) of Frank Cheney, he collected and
hatched eg-gs of the Chantanqua muskalonge artificially for the
first time.

The eggs were hatched in a Ijox with wire to]) and bottom,
suspended about four feet from the bottom in eighteen feet of

water. Since that time eggs have l)een developed in boxes placed
in a small pond formed in the little creek wliich Hows through
the hatchery grounds. At the present time the eggs are jjlaced

in glass jars and liatelied like whitefish eggs in artesian water
Avith a uniform temperature of about forty-eight degrees. The
embryos are too heavy to swim out of the jars, and. therefore,

they are transferred at the proper stage of devel()i)ment to trays

in boxes placed in the liatchery troughs. These boxes are fitted

with wire at each end, to insure a direct and nninterrupted flow

of water, which prevents the Ijanking up of the frv at the lower
end of the tray.

In 190(i the egg-taking season on Cliautauqua Lake began
April 18, and on Ai)ril 30 Foreman l-Jrown re]iorted that the
fish were al)Out done s])awniiig Itelow Bennis Point, but were
nicely started up the lake. A snow storm in late A])ril delayed
the spawning. On :\ray T Mr. Brown reported that 7,000,000
e^^ii were in the hatchery. On :\Iay Ki (ine jar of (^^^^ com-
menced to hatch. IMu. shell of the Qg^^ was very dark—almost
black. Premature hatching occurred in some cases, very likely

on account of the ditt'erence in temiicrature between the lake

water and the water of the artesian well, a difi:erence amounting
to seven or eight degTces. When eggs carried in the lake water
were placed in the jars at the hatchery during sucli a difference

of temperature many of them batched prematurelv.

He finds the cold water very bad for hatching muskalonge
eggs. They do not develop ])ro])erly. Some of them have no
shell when they hatch. The fry are snuiU and weak. They nev-
er used to hatch that way in warmer water: the fry would be
Idack and strong, and almost twice as large. It is against nature
to hatch the eggs in cold water; the water should gradually grow
warmer. Lake water is the best for them.
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June 1, Mr. Brown wrote that in handling the eggs the poor

ones will burst: they all bunch and stick together; it is impossi-

ble to do anything with some of them.

Mr. William Buller, of Corry, Pa., has hatched muskalonge

eggs on the finest trout trays in water at a temperature of forty-

five degrees. He stated that the hatching period was sixty-two

days, and that the fry obtained were fine and healthy.

Excess of air in the artesian well water at Bemus Point, May

27, 1907, made it impossible to keep the eggs in the hatching

jars. Mr. Brown was advised to transfer them to boxes in the

little creek in hatchery grounds, or to run them in the fry boxes

in the hatchery troughs.

He was afraid to transfer the eggs from cold to warmer wa-

ter and, fiirthermore. the eggs were so tender it would not do to

handle them. Air l)iil)l)les do not come on the eggs until they

are about ready to hatch and as soon as they hatch the bubbles

collect on the fry. Fry eggs, good and l)ad, all run out together

into the pond. He collected them in the ])ond and ])ut them

back in jars. It is a liad mess. The fry do not carry very well

in the troughs. Eight l)oxes (or 80,000) were lost and there was

no apparent cause for their dying.

On June 7 I suggested to Mr. Brown that he might flow the

water a long distance before allowing it to enter the jars and

troughs. Or he might rig up a wooden trough or flume, open at

the top so as to increase the distance between the point of de-

livery and the eggs or fry to be handled. The best way out of

the difficulty, as long as artesian water is used, would be to re-

ceive the supply into a big pond or box and let it pass into an-

other box before entering the hatchery. A fine screen placed in

the course of the flow will help to break' up the air bubbles. But

the proper solution of the trouble would be to pump water from

the lake in much larger quantity tlian is available at present.

If we continue to use artesian water, another well should be

]nit down and it sliould l)e run into a large reservoir l)efore com-

ing into the hatchery. ^Ir. Brown cannot see why there should

be so much air this spring (1907) : there was very little in the

spring of 190G. In some cases the fry would not carry well in

troughs ; they Avould te all right for about four or five days and

then begin to die. The loss in this way was between 150,000
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and 200,000. The last shipment of fry was made June 17 and
there were a few more to be planted in Chautauqua Lake. Mr.

Brown did not attempt to rear any in 1907.

The muskalonge kept in a small creek in tlie hatcheiy

grounds at Bemus Point grew faster than those in the artesian

water in the hatchery troughs and ponds. The artesian water

apparently lacks something -which the young fish require.

Muskalonge fry can be kept very easily until they begin to

swim up, but after that period the losses through cannibalism

are so serious that it has been found impossible to rear them
either at Bemus Point or at C4orry, to which latter station some
of the eggs and fry from Bemus Point were shipped in exchange.

On June 28, 1907, Foremvin Brown was still holding 100,000

of the fry at Bemus Point. On May 30 80.000 of the fry were

taken to Corry, Pa., in two rather small cans. The shipment

was successful, notwithstanding the crowded condition of the

fry and the high temperature of the air.

The emln-yo muskalonge does not swim up as soon as the

young of most other fishes, and it is much affected by the qual-

ity of the e^g. Sudden changes of temperature of the water in-

jure the <.'2.ii very seriously. The lake water warms up verv

rapidly during the egg taking season so that a difference of sev-

en or eight degrees is often observed when the eggs are trans-

ferred from lake water to hatchery water. This seems to ac-

count for the rather small percentage of fry obtained from eggs

—a percentage sometimes not exceeding sixty degrees. The best

water for developing this species is, undoubtedly, the lake water

which could be introduced by pumping. Incidentally this would
be the means of increasing the capacity of the Bemus Point sta-

tion to any desired limit.

3Iany attempts have been made to rear the muskalonge to

fingerling size, but none have succeeded on account of the can-

nibalism so characteristic of the young. The fry are liberated

as soon as they are able to swim freely, and most of the product
of the hatchery is placed in Chautauqua Lake. The young fry

are usually ready for planting about the end of May, or in June.

The best illustration of this muskalonge is the color plate by
Louis Ehead in the report of the Xew York Forest, Fish and
Game Commission for 1904-1906, recently published. The study



150 Tliirtii-sf'vrnih Anitual Meeting

was made from an example caught by the artist in Chautauqua

Lake in the fall of 190G. A black and white picture, adapted

from the original drawing, was i;sed by Forest and Stream on its

cover page Xovember 3. 1906. Mr. Ehead's account of his ex-

perience in fishing for this species, pul^lished in Forest and

Stream of the date mentioned, contains interesting facts about

its feeding habits and its actions when hooked. He considers

this fish the best of its race from every point of view.

Mr. Ehead found that live or artificial minnows are not tak-

en until fall, and that spoons of different shapes and sizes are

used successfully in the early part of the season. His first suc-

cess came on a luminous tandem, smaller than muskalonge

spoons, and a good lure, close, compact;, and the triangle hook

well covered with feathers. At the suggestion of E. B. Brown in

charge of the hatchery at Bemus Point, he tried a spoon made

by a local expert angler, and found it so meritorious that other

hirers were scarcely used. The spoon is made of brass, copper,

steel and gold. Instead of the customary triangle, it has a pow-

erful double hook, curving downward and ingeniously covered

with bucktail, a red feather on each side, and just a touch of pea-

cock's feather to give brightness.

The mode of fishing practiced by local anglers and guides

is to troll with rods placed in sockets on each side of the boat,

and two hand-lines worked closer in toward the boat, so that

four spoons at varying distances require attention nearly all the

time. Working as they do toward and in the weeds, better suc-

cess is likely to ensue, though added trou])le is caused by reason

of snags. In trolling, a noiseless boat is necessary, and even and

regular rowing. One trip over a strip of water is no criterion

of its possibilities. A day's patient fishing in one place is surest,

for the muskalonge is a swiftly moving fish.

Muskalonge have been taken that were literally crammed

with fishes of various sizes and kinds, showing they were not

hungry. The number of fish swallowed during a single summer

is almost incredible. They are not minnows and small fry only,

but large enough to reproduce their kind. In rowing over Chau-

tauqua Lake Mr. Ehead saw many good-sized fish floating on

the surface, not yet dead, with great gashes and pieces of flesh
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torn off, telling of slaughter among the smaller fishes, which are

constantly leaping from the water in terror of this formidable

foe. . . .

r



SOME REASONS FOR FAILURE OF FISH PROTEC-
TIVE LEGISLATION AND SOME SUGGES-

TIVE REMEDIES

BY OKEGOX MILTOX DENXIS, FORMER STATE GAME AVARDEX OF

MARYLAND, OF BALTIMORE, MD.

In speaking of the subject of "Some Eeasons for Failure of

Fish Protective Legislation and Some Suggestive Remedies,'" I

want it distinctly understood in the beginning, that, while my
language may appear to be harsh and my criticism severe with

reference to some causes for the failure of the passage of proper

and effective fish protective legislation, I am dealing with this

subject in generalities, and without particular reference to any

person or protective association.

I have come to the conclusions wliieli follow, after very care-

ful deliberations, and shall deal with it as I have with every oth-

er matter with which I liave had to do,—in an honest and fear-

less manner—my sole purpose l)eing to aid in fish protection,

and pointing to some of the reasons why it has failed.

A long experience as secretary and council of a large pro-

tective association, and as the state game warden of Maryland,

as well as a legislative experience, has, I believe, fully qualified

me to express some opinions on the subject matter of this paper.

Of course, this experience has been gained in my own state, and

what I shall say will deal largely with the conditions in that

state, a state having the richest bodies of water, commercially,

in this country.

The political division of Maryland in the representation in

the legislature, through its county members, places the control

of legislation within the power of the countries, notwithstanding

the fact that while more than one-half of the population is cen-

tered in Baltimore City, the latter only has about one-fourth of

the delegates. I mention this because very largely protective in-

fluences originate in the city of Baltimore, and its chief protec-

tive association is there, composed of men who, whether intelli-

gentlv or not, frame the Inlls that are presented to the legisla-
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ture for its action. 1 say intelli.aontly. Ijeeause while its mem-
bership represents some of tlie wealtliiest and best of our citizens,

its enthusiasm for protection of Ijotli game and fish and the

.

bills framed is largely based on selfish reasons as sportsmen, and

largely without regard to intelligent conclusions with reference

to the right of the commercial fisherman, tlie vote of which class

is sufficiently large in tidewater sections of our state to control

the electorate. This being true, the county ]riembers of the legis-

lature, as well as the fishernien themselves, look with suspicion

upon any and all measures presented to the legislature, which

liave for tlu'ir purpose the ])rotection of fish and game when such

measures are presented by city men. Growing out of this condition

about two years ago a Fisbermen"s Protective Association was

formed in ^laryland for the distinct purpose of fighting the city

association, whose only interest, they l)elieved. in ]n-otection was.

to secure to tlie angler a good day's fishing witliout regard to his,

the commercial fisherman's interest. This condition grew out of

a policy of the Game Protective Association introducing meas-

ures abolishing the use of all sorts of nets, or so restricting their

tise, that the commercial fisherman would lie put out of business.

T am ha])])y to say, however, that during tlic past year as state

warden, 1 l)elieve that largely through my own efforts both the

associations at the last session of the legislature, united on a

number of measures for fish protection, but. even with this com-

Innation, we failed in specific results.

Unfortunately, in my judgment, the selfish interest of one

class and the suspicions of another, is largely the reason for the

failure of proper fish protective legislation. The angler goes to

the legislature with a lull leased on his idea what the law should

be—and that idea is usually the prohilution of the use of all

sorts of nets which will interfere with his sport : another class of

commercial fishermen prepare a bill to protect them in the use

of the sort of nets that he fishes with, and still anotlier set of

fishermen with a bill to protect him in his method. The result
'

is. that the legislative committee before whom these bills go, are

pulled and hauled and l)esieged and Avorked upon by the various

interests to such an extent, that the committee becomes disgusted

and pigeon-holes all the bills, and none are passed.

Another reason is, that while the state of Maryland spends
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thousands of dollars for fish eultun'. it jK-rsistently refuses to

make a)iy appropriation or to give the State Warden I )e]iai'tnient

any material assistance in the enforcement of such laws as we

now have, and while the state navy is charged by law to enforce

the laws for fish protection, the character of their hoats prevents

them from going into shallow M'aters to do any work, even if it

oculd take the time to divert the hoats from 03'ster protection to

do this.

Wliat I have said above is but the foundation for specific

reasons which I shall give for failure of protective legislation,

and in my opinion can l)e reduced to the following, to-wit

:

First

—

Y]} to this time, it is aljsolutely impossible to get the

tidewater fishermen to agree on any bills: in my judgment, even

if proper laws were enacted under the system in our state, they

would al)soiutely fail of enforcement.

Second—I declare next to the above reason that the greatest

reason for non-passage of fish protective bills, is the action and

influence of the duck gitnners of Maryland. This class of sports-

men either l)y purchase or lease, secure al)solute control of water

fronts in the tidewater counties for their ducking clubs and

shooting grounds. These gentlemen, among the foremost citi-

zens of our state, are largely residents of the city, and are jealous

of the rights that they claim they have paid for, and in order

that they may preserve them, are in constant conflict with the

resident fishermen who ply their industry in the waters fronting

on. or adjacent to, their shores. Being, as a rule, men of wealth

and influence, there is small opportunity to prevail against that

influence witli the legislators, when there is a conflict between

the riglits of the (bickers and the fishermen.

There are a number of other reasons which, in my o])inion.

prevent the passage of proper fish protective laws, but the<e are

sufficient for any ])ur])ose.

Xow as to the remedy. I shall off'er hut one. l)Ut 1 tliink this

will be sufficiently radical to bring down on my head all the

knocks that I can stand up under.

You will rememljer that I made this suggestion at the last

annual meeting of this society : "Admitting the necessity of

protection of young fish after being placed in the waters l)y the

states and the United States, the question that confronts us is.
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how ? I believe that if it comes within the constitutional powers

of the ,a"Overnment, congress should pass ]jroper interstate laws

for the ])r()tection of fish/"

Thousands of dollars are l)eiuo- spent, practically wasted for

fish propaii'ation in ^larvland. The state has persistently ne-

glected to provide for protection. Not until after fifty years of

constant agitation, and the practical extermination, commer-

cially, of the oyster, has ^Maryland awakened, (and tliat hut two

years ago) to the fact that tlie oyster in Maryhmd must he pro-

tected or exterminated. If it has taken \is this long to awaken

to the serious condition of the oyster, how long will it take to

recognize the necessity of the ])rotection of the hsh, and thus save

to the people of our own state and othci" coniinunities from ex-

termination, one of the greatest natural f(jod products of the

world ?

Mr. Bryan, at the conference on national resources, in Wash-

ington, in ^lay last, in which the governoi's of the states and

])roiiiin('nt men of the nation took ])art. >ai(l with reference to

the ])r()tection of the great national resources of the country that

"he regarded the development of water transportation as essen-

tially a national product, hecau-c the water courses run by and

through many states."" In my judgnu'nt. it is just as important

for the national government to ]irotect the mitural industry

which has its life and being as a food jiroduct in and under the

waters of this country, as it is to enlarge and i)rotect the water-

ways for carrying away from, and liringing to us, the great com-

niierce of the worhh I believe it more important because the

])ro(luct of the water since the beginning of the world, has pro-

vided food and life to man long before he thought of the creation

of great fortunes by the use of water courses for commercial pur-

poses.

I am a state's rig:hts man, and am Jealous of any action of the

national government which would (le])ri\-e the state of a single

right, but when you consider that the great bodies of water which

produce natural food run by and through different states; when

you consider that petty jjolitical influences, jealousies, and other

equally silly reasons, prevent a state from protecting frojn exter-

mination a natural ])roduct of food, notwithstanding it has legal-

ly determined that hsb are the property of the state, I am con-
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vinced that the only solution of this question is, that the natural

control of the fish should be in the federal government, and I

hope this society will put itself on record to that end, for I be-

lieve that not until this is done, and the federal government

legislates for fish protection, and supplies its powerful backing

to the enforcement of these laws, will the question of fish pro-

tection be solved.



SOME PECULIARITIES IN SPAWNING HABITS OF
LARGE-MOUTH BLACK BASS

BY J. J. STRAXAHAX, OF BULLOCITVILLE, GA.

Do fish spawn more than once a year? This is the usual way

that the layman puts the question to the tish eulturist and the

answer is in ninety-nine cases out of one hundred in the nega-

tive. This would have heen my answer nine years ago, or prior

to my residence in the south. Of coui-se we all know that carp

and some other fishes of that family lay their eggs a few a day

over a considerable period of time, l)ut that is not the real ques-

tion as applying to tlie more common fishes reared in confine-

ment, such as the basses and other meml)ers of the Crnfntrchioiie

family.

I know of no ])lace where tlie lialjits of fislu's can l;)e so well

observed as at the Cold Spring Station of the United States

Bureau of Fisheries at Bulloehville, Ga. The water is extreme-

ly clear and most of the ])onds are comparatively free from

aquatic growth. The smaller ones are so restricted in area that

observations can be made of all parts of the ponds in favorable

weather. The writer lias ke])t careful watch over the spawning

operations of tlie large-moutli liass during the nine seasons dur-

ing which tiuic lie ha< l)een in cliarge of this station, although

the larger siz<' of tlie ])onds and tlie growth of aquatic plants

made this woi'k less satisfactory after the first two or three years.

However, it is known as an alisohite certainty that the large-

mouth bass at this station sjiawn several times a season, extend-

ing over a ])eri()(l from early in ^lai'ch to the last of July, and

usually in small numbers into August. In fact, we had one case

where a male bass had a brood of fry numbering several thou-

sand about an inch long on October 11. Fortunately, Hon.

George M. Bowers, commissioner of fisheries, was ]u-esent and

saw this sporadic hatch.

There are generally individuals with distinguishing marks

which permits us to identify them in these duplicate hatchings

so that there is not a shadow of doubt as to the accuracy of these
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statements, but as a further proof I make the following extracts

from the annual report of the Cold Spring Station made July

1, 1900, and I would state in this connection that the opportuni-

ties were better then for close and accurate observation tlian dur-

ing any year since, the ponds being few in number, small in size

and almost devoid of vegetable growth. The work was carried

out with all the care possible, Mr. J. B. Lamkin, fish culturist of

the station at the time, being very methodical and assisting mate-

rially in the work, having specially in charge the work of record-

ing the observations which he was instructed to make dailv or

hourly if necessary

:

A few bass had spawned before the writer arrived, eight beds

having been recorded jjrior to that time. V\) to the Sth of May

no very systematic record was kept as to the location and date of

beds, but on that date an order was issued that all beds on which

eggs could be found be numbered and marked with a strip of

wood on which was to be placed the date and any other necessary

data. Prior to May 8 twenty-four beds were located and record-

ed and after that date up to the 1st of July twenty-five l)eds on

which eggs were found were numljered and dated, thus making

a total of forty-nine l)eds on which it was positively known that

eggs had l)een deposited.

There were but twenty-eight l)reeding Ijass on the station, all

told, male and female. More than that we have two females

which are much larger than any other fish in the jioiids. weigh-

ing about six pounds each. These fish have spawned several

times during the season.

There is another interesting feature in this connection.

There is a male in one of these ponds which is conspicuously dis-

tinguishable from all the other fish Ijecause of having two

splits in his tail, one of them extending l)ack to the flesh. The

employes of the station call this fish "Old Split Tail," because of

this marked characteristic. Xo other fish is so marked and he is

the largest male bass that has been observed caring for a nest.

Since accurate numbering has been practiced this fish has fath-

ered seven distinct lots of eggs on six beds. ^Yhen the fry of the

sixth lot were just large enough to raise from the bed a female

came along which was ready to dei^osit her eggs. Being of an

accommodatino- turn, lie took her in. fertilized her eggs and
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'arcil Un- tln-m at tlic same time that lie cared for the I'oniifr

Im'immI, I'oimdiiio- them uii and kcc|iiiiu- il,,.,,, „,,;,i- the nest and
finally ln'inu- out hrood Xo. :. H,. i,. ;, ivmarkahly o-ood father,

theiv heiiii;- as niiieh dilTeivnee in this respect with the hass as
with fowls.

The thii-d and fourth lots fathered hy lhi> lish were ahorti\-e.

all e--,us (lyino- on the ne>t. he leavin,-- them as soon as tliev had
turned white. 1 helieve that this is the rule, althou-'li ] wouhl
want fui'ther clianco for ohservation hefore announcin,^- this as a

settled fact. Eleven heds of e.i^-^-s wvrv tlius ahortive at this sta-

tion this season, or at least a])i)eare(] to he so. However, there
wei'e three of tlieiu which hatclied a small |HU'centao-e of frv and
in these cases tile male I'em.iined on the nesi until the frv raised
and mo\e(l awaw

" ' 'i"i.\" !»'' allowed a diiiTessioii I would state tliat in ex-
amininn- this report I find a feature which mav interest tlie (ish

culturrsts ])resent. namely, that in water of a iem|)ei-ature rano--

mo- from ;] to T."") F. the Jai'-c-moutli hass cwu- hattdies in forty-
eioiit hours and that the fiw raise from the hed in from five to

ten days, aceordin-- to temperature, ci.uht davs heinn- ahout the
avera.ax". P'o-o-s; wimv taken fi-om the IkmIs a.- >oon as deposited
and at ivgular intervals. I'lie emhryo could he distinctiv seen

under the micro.-cope and he-an to move and chan-c ]iosition in

the ego- in twenty-four hours. Wlien fir>t hatched there was hut
little color on the eye and no pigment cells weiv discernahle: ivd
<'<ir|.uscles clear as weiv all tissues: heai't action distinct: single
od drop, lemon yellow in color. In twenty-foui' Jiours ivil cor-

pus(di's. amher color, eye almost hiack and pigment ceils show-
ing distinctiv. Development fi'om this on was veiw rajnd.



HAWAIIAN '^FISHERY RIGHTS^'

BY JOHN X. COBB. AGENT UNITED STATES BUREAU OF FISHERIES.

Undoubtedly the most pec-uliar feature of the fislieries of Ha-

waii at the time of amiexation was the well-established principle

of private ownership in the fishes found in the bays and open sea

in the vicinity of the shore, also in certain of the streams.

In order to understand these peculiar "rights" it is necessary

to refer to the early days of the Hawaiian nation and trace brief-

Iv the evolution of its land customs and laws, with which these

"rights" are closely interwoven.

Up to the year 1839 all the land of the kingdom was owned

bv the king, who. by his mere word could give or take away a

piece of property. He was also supposed to own the land and

water extending out to the reef, or, where there was no reef, for

one geographical mile from the shore. Xecessarily as he owned

the waters and the land under the waters within these limits he

also owned wliat the waters contained, and hence had the right to

grant such to whomsoever he pleased. The bill of rights promul-

gated by the king in 1839 established the right of private owner-

ship in land, and as a result all the powers which lie had former-

ly exercised over these lands fell into the hands of the persons

then owning them, the king retaining only his rights over what

were termed Crown lands.

Xearly all of the availal)le agricultural land is in the vicinity

of the sea or its bays and tributaries. For convenience each isl-

and w^as divided into districts called "moku," and these were

subdivided into '•ahupuaas," which is tlic unit of lands in the

islands. The "ahupuaas" are generally long, narrow trips, run-

ning from the mountain to the sea, and include the mountain,

the plateau, and the shore. These great portions of land usually

had attached to them ocean "fishing rights," in some instances

not only adjacent to their own shores, but spreading out on each

side up and down the rocky coast for miles, till they joined an-

other monopoly of the deep-sea fisheries. In a few instances

these "fishery rights"' did not abut at all upon the land to which

160



American Fisheries Society 161

they belonged, the latter being loeated in the mountains or on

the plateau and not re<iching to the shore, while in several in-

stances the bounds of the fishery did not reach the mainland at

any point. The fisheries attached to these "ahupuaas" generally

extended to the reef, or, if there was no reef, for one geographi-

cal mile out to sea from the depth where a man could wade;

some of the "ahupuaas" were granted by metes and l)()unds one

mile and a half out to sea.

The "ahupuaas"' were further subdivided into "kuleanas,"'

Avhich were small plots of land granted to the retainers of the

"konohiki." or landlord, who controlled tlie "ahupuaa." The

"kuleana" carried only the right to fish from wbere a man eould

wade u]) to al)out five feet.

On the island of Kauai exclusive "fishery rights"" covering

the ri\-ers were also granted. There were two such "rights'" on

Hanalei rivei'. and one each on Xukuhuliia, Lawai, Hanapepe

(running u]) i)otli hanks as far as the tide extended), and Hule-

ia rivers.

The folhiwiiig were the nund)er of "rights"" on each island

for which claim was made in the courts of the territory within

the period specified l)y the enabling act admitting the latter:

Hawaii, 11: Kauai, '^S : l.anai, •!: Maui, 41; Molokai, 4; Oalni,

o8 : 144 in all. Tlie largest recorded area covered by a "right""

was one of tlie two around the island of Jjanai, 4,152 acres. It

is possil)le, liowever. that several whose areas liave not Ijeen com-

puted would exceed this one in extent. The fishery with the

smallest recorded area was that of Haua, on the island of Molo-

kai. which has an area of one-half acre.

Owing to its importance as the seat of government, and its

larger population, the "fishery rights"' of the island of Oahn

were more numerous and valuable than those of any of the other

islands. Close to Honolulu were two fisheries belonging to one

jierson which 1)ronght in a yearly rental of $l,o7n. On Kauai

(Uilv a few of tlic "rights"" were of sufficient value to 1)0 rented,

these l)eing maiidy around Waimea and Hanalei, where one rent-

ed for $2()0 a year, wliile another l)rought in but $20 a year.

Practically no effort was made of recent years to collect rent for

any of the fisheries of Hawaii. This was largely owing to the

sparseness of tlie ])0]udatiou and the consequent lack of markets
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for the sale of the fish, also somewhat to the disinclination of the

people to pay rent. The only fishery on ^laui for which any-

thing' more than a merely nominal rent was exacted was at Ka-

liului, one of the most prodttctive and best managed of the terri-

torial fisheries. ^Ferely nominal rents were exacted for the use

of the fislieries around Molokai. Altliougli numerous attempts

were made by the owners to collect rent from the hshermen who

frequented the waters around Lanai, they were almost uniformly

unsuccessful.

I'nder the old laws the "konohikis," or hmdlords. were con-

sidered to hold these private fisheries for the e(jual use of them-

selves and of tlie tenants on their respective lands. Tlie kono-

hiki had power each year to set apart for himself, after (hie no-

tice, one given species or variety of fish natural to his hshery.

The specific fish so .set ajjart was to be I'xclusively for the use of

konohiki if caught within the bounds of his fishery, and neitlier

his tenants nor others were at liberty to a])propriate such re-

served fish to their ])rivate use. and if one did so that konohiki

could compel him to pay five fish for each one so taken wrong-

ftilly. Any person, not a tenant, fishing would be fined ii])()n

conviction. It was not lawful, however, for the konohiki to

taljoo more than one kind of fish u])on fishing grounds which

were adjacent to each other. It was competent, however, for the

konohikis, on consultation with their tenants, in lieu of setting

apart some peculiar fish to their exclusive use, to i)roliil)it during

certain indicated months of the year all fishing of every descrip-

tion upon their fisheries ; and during the fishery season to exact

of each fisherman among their tenants one-third ])art of all the

fish taken upon their private fishing grounds. The more en-

lightened konohikis made excellent use of this i)i'o\ ision to })ro-

tect the more im])ortaiit species, notal)ly aniaama (the mullet,

Mugil dohuJa). from ])ursuit by the fishermen dui'ing the s])awn-

ing season.

In Hawaii, as in many other countries, there were what were

known as "royal fishes." The list was a long one and comprised

the following

:

The bonito ( (jifiiniostirda pelaiiiis) when ott' any ])art of the

coast of Lanai.

The albicore (Gfrntu sibi) of Hawaii.
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Tile iimllrt (Mini'il (hihiihi ) of TTuIcia. Anehola, and Hana-
lei ; squid ( oclnjn/s ) and fi-cslnvatcT (islics ( Gohio^ ) of Kauai.

Tile shoal fish taken at the foUowino- plaees noted for the

ahundanee of fish frequenting:- them: Off Oahu—Kalia. Kcehi.

Ka])a])a. ^Malaeakuli and Pahihi. Olf Molokai—Punalau, Ooia,

Kawai. i\(iliolainii. Kannini. Aikoolua. W'aiokania and Jlclciki.

Off ^laui—1 he Kult'kii nf llnnuauhi. and thr same whenever

found off said island.

All the I'dllow-iiiw- transient fish, viz: The kule ( y'nicli iudjis

cnniii'iiojilitliahiKi j : tlie anaehole c a ynnni;- niidlet ) : the aialaii-

\va I I'nnctnillnis mn'ii tnl us ) : tlie unhukai : the kawelea ( 'J'ni-

rli nKJi-cjilnthis jiiiidjis): tile kawakawa I (! i/iiii/nsnrdii (tUrHcrnhi

)

and the kalakn.

\\ hen any of the ah()\-e s])eeies were taken hy the tishermen

they were to he di\ided e(|ually hetween the kin,!;' and the lisln'i'-

men. ()win,i;- to the faet that it was found to he a dillieult matter

for the kin_u- to colleet liis sliare. and the oltiet'rs appointed for

the ])ui'))ose were I'ound. in .-oine instanct's. to he oppressing- the

jn'ople. the governnient in 1.S.51 passed a law _i;Taidin_t:- to the ])eo-

ple the free use of the .y-overnment tisheries. reser\-in,u' oidv the

right to estaldish tahoo seasons when deemed iiet-essarv for the

protection of the fisheries.

.\s these "fishery ri^u'lits" app)eare(l anomalous and inconsist-

ent with the customs and laws ])re\ailiii;^- in this countrv. the

congress, in the eiiahling act creating the Territory of Hawaii,

which took effect June 14. liMio, repealed all laws of the former

re])uhlic and kingdom which conferred such exclusive rights.

sul)ject, however, to vested rights, the latter, however, not to he

\-alid after three years from the taking etfect of the act, ]ifo\ided

the owiu'r had filed his claim to such in a cirt-uit court of the

territory hefore June 15, 1!)()-^. In the event of his estaldishing

such right the teri'itory was authorized to condemn it for ])uhlic

use u])on making just eom])ensation to the owner. The territory

fought the claim that these were vested rights an<l two of the

cases were finally ))assed U])on l)y tlie Tnited States Supreme
Court, which U])held the contention that they constituted vested

rights, l^ractically all of tlie cases have now heen adjudicateif

hy the territorial courts and the oidy thing remaining to he done

is to fix ujjon tlu'ir values and then pay for them.



MEETING OF COMMITTEE ON SIZE OF FISH,

AMERICAN FISHERIES SOCIETY

Washington, D. C, September 2Ist, 1908, 6 P. M., at Arlington Hotel.

The committee consisted of Mr. Frank X. Clark, of Xorth-

ville. Mich., chairman; Mr. W. F. Meehan, Harrisburg, Pa.; Dr.

S. P. Bartlett, Qnincy, 111. ; Mr. Charles G. Atkins, East Orland,

Me.; Mr. J. Frank Ellis, Washington, D. C, (substituted for

Mr. John AV. Titcomb, Washington, D. C.) ; Mr. Seymour Bower

(substituted for Dr. Hugh M. Smith, president of the American

Fisheries Society), and Mr. Henry T. Root, Providence, E. I.

There were also present a large number of the members of

the American Fisheries Society, who had Ijcen invited by the

chairman to attend.

The following proceedings were had

:

Chairman : This is a meeting on the size of fish, and the

committee are now ready to hear from any who wish to make any

statement in regard to the size of the fish, and the committee

will have a chance to discuss it too.

Mr. Bower: I judge from what Dr. Bartlett said at the

meeting of the society that he had something of importance to

present with reference to the present standard.

Dr. Bartlett: It gives me pleasure to talk upon this matter

in the presence of my old time friend, Clark, and while our in-

terests may run counter as to tile size of fish, I have some decided

ideas as to the jDroper numbering of them.

As you all know, my work is practiealy the work of collecting

and distributing black bass. The conditions in Illinois are that

the water is too warm to sustain the life of the trout, the tem-

perature often reaching eighty or ninety degrees. Consequently

our black bass grow large very early, and it is not uncommon at

the end of October to find Ijlaek Ijass of that year's spawning

weighing anywhere from six to eight ounces, and occasionally

ten ounces. The earliest product that we take will probaljly be

one inch in lengtli. We have our orders to ship a careload of

lft4
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fish, to pitlior tlu'in. and our fish may run anywhere from one to

two inclies in length. The rapid increase each montli makes

the dift'erence in size at a wonderful variance. It is almost im-

possible to give the people in Washington with whom we have

to deal, a correct idea as to the size by number. For instance, a

number one black bass would technically be one inch, but under

the ruling it remains a number one bass at two inches. Now a

number one bass at one inch is a very minute creature, and a

number one bass at two inches will weigh four or five times as

much as number one. We may possibly put up the first catch of

black bass, 300 or 400 to a can, while if they are two inches long

150 will be all that the can will hold. So that in getting our or-

ders from Washington to distribute 10,000 fish in a carload, we

are in trouble. Last week 1 had an order from Washington to

put 10,000 Ijlack bass in a car, and all we could ])ut in was 3,500,

because the fish had increased in size so rapidly.

I would suggest that the numbers instead of running l)y the

inches, run, for instance one inch, numl)er one; one and one-

quarter inch, number one a: one and one half inch to one and

three quarters, numl)er one 1) : and so on up.

I make that suggestion to fit the conditions present in Illi-

nois. I am not here to dictate what ought to be done for differ-

ent stations or places. 1 am talking about the conditions that

exist in the warm water of the state of Illinois. That would be

my suggestion.

Mr. A. G. Keesecker, Erwin, Tenn., (Supt. Bureau of Fish-

eries Station) : I would like to say that my principal objection

to the present system is that the number is taken from the larg-

est size of fish. For instance, the number two is a fish from one

to two inches long.

Mr. Meehan : Xo, number two is over two inches long and

less than three.

Mr. Keesecker : Then why not make this run the other way

and instead of making that number the limit of the size make it

the medium ? The gentlemen that are raising trout wall under-

stand that trout vary in size and length very much, and unless

you keep grading them very often there will be a variance in size,

and my way of numbering would be to strike the average size
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of the fish and to call them hy niiml)ers ; and it seems to me that

this average size ought to be the midway size instead of being

either the smallest, or largest fish that are designed l)v a number.

Suppose we call a fish one and one-half inches long, number one,

nd from one and a half to two and a half numljer two, making

the number the midway size of the fish, letting the average be

half each way.

Mr. ]\leehan : ^ly recollection was when we agreed upon

making numljers that way, namely, number one from one inch

lip to two, and so on, was for the very reason that Mr. Keesecker

has stated—that we were speaking particularly of trout, and that

trout in a trough would vary in size in a very short time, from

one to two inches; and therefore we took the number one as

representing the average fish, that is, from one inch to less than

two, and I consider it to be the fairest and 1)est means of desig-

nation. Of course it was more particularly trout that we were

talking about, but we applied it to all fish.

Mr. John L. Leary, San Marcos, Texas., ( Supt. of Station ) :

Our fish grow very fast and the term fingerlings does not a])ply

to our later fish at all. They ought to I)e called yearlings. But

I believe if we would say that fry and advancecl fry should l)e the

designation given to fish up to one inch, and then for all from

one inch to two inches number one, and two inches to three num-

ber two, that that would be a better plan.

^Ir. ^leehan : It is so stated. A fry is a fish with a sac on

;

it is an advanced fry when the sac is absorbed ; and it is less than

one inch in length : and it is number one when the fish is from

one to two inches long.

^Ir. p]. X. Carter, St. Johnsbury, Vermont: T think we had

better make use of weights in connection with the numbers; for

instance call them 1, -Is, or, 1, 5s, the 5s designating the weight

of the fish, or something of that kind. I do not know what a

good bass of a certain size woukl weigh, but it seems to me it

would be easy to determine that by means of properly con-

structed scales, and we would know that the iiumber one woukl

refer to a fish between the length of one inch and two inches,

and, as has already been pointed out, fish running from one to
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two inches iiuiy vary liTcatly in size and wri^uht. ami I hciicvc

that a more definite determination emthl he arrived at hv iisin^i"

tlie wei^^'ht in connection witli the nietliod already adopiecL

'Mr. Henry T. IJoot. Providence. H. I.: I wotdd say that that

is tlie way we hiiy onr tront. hy weight. I will pi down ;ind or-

der a hnndred tront hnt I ordi-r them hv weiu'ht. We _a'et less

tront as tlie fisli advances in weight, i)ut peojjle are hetter satis-

lied, and 1 do not see why that principle cannot l)e applied to all

fish.

Ml'. Meehan: Yon woithl ha\'e a great joh with whitefish.

-Ml'. Carter: The system of weights is \\<vi\ all (>\cr the

conntry. .V |)onnd is a ])onn(l evei-ywliere. if Dr. IJar'iK'tt

weighs a lot of fisli and knows a certain sizt' has a certain weight,

he can telegraph to Washington, and they will know jnst what

those fish ar(\

Dr. P')artlett : 'I'lie ])nrpose of this in(|uiry. as I understand

it. has l)een for the convenience of the gentlemen at tlu' head of

the Bnreati of Fisheries, and covers the work of twent\'-five or

thirty of us in the c(nintry who are sn])erintendents. and it is to

arrive at some kind of a fixed ])lan hy which they may know

what we ari' giving them, that thi> meeting is i-alled. I suppose

the service is the same with all. and the proposition, as 1 under-

stand it. is that when we have shi])])e(l a carload of fish we ought

to give an a])])roxiniately c-rrcct idea of wliat we have actUdUv

sMpped. With l)lack l)ass it is hard to do that, where you have

a numher one running from one to two inches. I do not know

anything ahont tront work, or in the growth of trout jiow it

would he ai)])lied. I am talking >imply from the standpoitit of

those hlack hass that are taken from sloughs where the waters

are very warm and they grow very rapidly, so that hv the time

we have cleaned out a ])oml we may have a dozen ditt'erent sizes,

and we may take fish out of some of those ])laces where \vv would

have many fry that would go from one im-h u]( to two inches, and

lots of them that would go u]) to four or fi\e inches. 1 know it is

a little hit difficult, and ])erha])s I am a little hit selfish in insist-

ing on the committee changing the regitlations as to size, hut

those are my reasons. I am only speaking for one locality and

]i()t as applied to the whoh'.
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^Ir. Bower : I do not see how the doctor is going to tell how

many of each particular kind he has, if he draws the line too fine.

The fish will vary an inch or two in length in the small hatch.

Xow if we get down to quarter sizes how will we tell the numher

of each without sorting and counting? As long as we all use

the same standard and strike a fair average the presumption is

we will have as many a little under size as over size, and it is as

fair for one as it is for another. I do not see how we can draw

the line as fine as a quarter of an inch as bass grow so rapidly

and unevenly. I believe it will be impracticable to separate

them into quarter inch sizes. I do not see how we can work the

doctors plan, thought perhaps ^Mr. Eoofs plan of weighing them

is all right.

Dr. Bartlett : But with us we separate our bass closely as to

size in troughs while holding them there, and I do not know how

you find it in your hatcheries, but certainly a quarter of an inch

makes enough difference in size frequently for a very rapid de-

struction of fish if held any length of time, and if they can be

separated into those sizes why cannot they be separated so as to

account for them by number ? This is simply a suggestion and

simply applies to my individual work, as I say, and I present it

so that it may be considered.

]\[r. Lydell, Superintendent, Mill Creek, ]\Iich. : The present

plan suits me very well. If we sorted our bass as number one a

tonight, tomorrow morning they would be number one b, and

when I say to the fish commission I have put out 100.000 num-

ber ones, they know they are between an inch and two inches,

and if you want them closer, say number two from one and a

half inches to two and a half inches, but do not cut it any closer

than half inches ; but we have no trouble under the present plan.

If a fish culturist can ship his fish number one, he will not wait

for two inches, and call them number one. I have shipped 190,-

000 number ones this year, and not one over an inch and a half.

1 think that would be the policy of all culturists—if they can

ship them and call them number one at an inch, they will not

wait till they are two inches. Of course it is possible when fish

are collected from sloughs and in a number of lengths something
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like the plan sugg-c'sted hy Dr. Bartlett would he better, but tlie

present plan suits iis in ^Iicbi,u"an very nicely.

Chairman: You cliairniau wants to say a word or two. I

have looked this audience over here, and it is larger than some of

the American Fishery Society meetings that I have attended. I

am glad to see so many, and I notice that there are present here

seventeen practical fish culturists. This of course includes Mr.

Meehan, which is a little doubtful but we will let it pass. (Great

laughter.) Now of those seventeen, they have l)een working on

this basis of number one, two, three, etc. Xow how many of

those seventeen are dissatisfied with the present plan ? I would

just like to know for the sake of argument. 1 will ask all to hold

up their hands that are dissatisfied with the present plan.

A vote Avas then taken which showed eight to five in favor of

the present ]ilan.

Dr. Bartlett: 1 su])mit to tlie majority.

Mr. Clark : Of course this is going to be finally left to the

committee, but I would just like to ask why this would not be a

good plan to get at what the doctor wants

:

Xumber ones: li/4 iiH-h.
_ ^. /. ..

Xumber ones :
li^ inch. .

Xumber ones : 1% inch.

Then number two : 2 inches, 214 inches, and 2% inches, and

so on. Why is not some such plan as that best?

Mr. E. E. Race, Superintendent, Green Lake, Me. : Why
add more to our arduous diities, without giving us better results ?

Why have six or seven designations instead of those we already

have? In other words, if the designations now are for bass only,

I do not know how it works ; but for brook trout and salmon,

land-locked, it would be impossible to weigh them at this season

because they would die before transporting them five miles from

the station. T have thought the thing over very carefully for sev-

eral years, and it seems to me that the way it is now arranged,

for all ])ractical purposes, both for the bureau and stations, it

will l)e very hard to improve. It might be of advantage for some

localities, but take it as a whole it would be very unwise to

change it.
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^Ir. Bower: \Vr iiiiulu make one more subdivision ami lielp

the doctor out a ^iood deal in liis work in tliis way:

Make number one cover lish from 1 to IV2 iiiches in length;

then, 1 plus, fish from 1 1/^! inches to 2 inches ; then let numlx^r

2 cover fish from 2 to 21/2 inches: and 2 plus cover fish from 214

inches to 3 inches in length, and so on. That is simple. Just

add "plus" for the last half inch and leave it off for the first half

inch.

Mr. Eace: In the station where I am located we liave a large

number of fish. In one pond are fish four to five inches long,

and in another pond the fish are smaller, though they are of the

same age, and might be designated as number one while the oth-

ers and fours. If the fish were all uniform in size it miglit be

possible that it would be advantageous to make the change, but

when we have so great a variation in the different ponds it seems

to me it is impossible to improve on the present ])lan.

Mr. CJiarles G. Atkins. East Orland. ^[e. : I wish to second

what Mr. Eace says, that if you subdivide the fish any more yoi;

increase very greatly the difiicnlty of estimating their sizes. We
cannot stop and measure them. We have got to look into the

water and guess at them : and it seems to me when they are

arranged as they are now, that the guessing is aljout as close as

we can make it, and about as near as we can get at it.

Mr. Carter: Up at St. Johnsbury we screen our fish. At

Arlington where we raise fish we have a series of screens of vari-

ous sizes. Mr. J. P. Schneider started this thing over at Arling-

ton, and we have our fish in a trough, may be 2,000, 3,()0(), -l-,000,

or 5,000, whatever they are, and we start one screen at one end

and one at the other end, and Avork one screen to the center, and

commence at the head of the trougli and work tlie other screen

towards that; and you will be surprised to find how equally we

can sort the fish ont into two sizes. In a short time you can sort

a great many thousand fish without injury to any single fish.

Mr. W. T. Thom])son. of Leadville, Colo., ( Su])t. of Sta-

tion) : I want to say a word about the measuring of fish. Of

course when we have had any rule in force for a while we are

likely to find the little weakness in it. Some one })resents a new
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idea, naturally presenting oiilv its Ijest si(]('. \\v do not see tlie

weaknesses in this new proi)osition until we give it onr carefnl
consideration. Take this weighing- of fish, take fish of the same
size, say an inch and a half or two-inch tish, coni])are those raised
in cold water, with others raised in what we wonld call com-
paratively warm water; those in the warmer water will eat a great
deal more, they grow rapidly, and will he deep, hroad and heavy,
probably weighing from one and a half to two times as much as
fish grown in cold water. The cold water fish do not eat as much
and are mueli more slender. Xow here is a chance for variation
in weight just as much as in length. On the other hand you talk
about subdividing them into fingerlings one, one and a quarter,
one and a half, and one and three-fourths inches in length. How
many troughs do you get liold of where you can get the division
down that fine without weekly, I might say daily, sorting? You
call them fingerlings number one and will have fish varying at
least a half inch, possibly more. It will be the same way all

along. Xow how are you going to get down quite as fine as a
quarter of an inch? Even if you do, what practical purpose will
be subserved anyhow? When yo\. start in with a fingerling num-
ber one, naturally you ship more to the can, if your season is

]irolonged for a week or two it is true you get a few less in the
can. F)ut it is impracticable to get it down to the al)solute unit;
we cannot stop and count each individual fish. Take our case
at Leadville: We have foi-ty-eight juirsery ])ens. When we
make a shipment it usually means from seviMity-five to one hun-
dred and fifty cans. U'e move practically all our fish in special

cars furnished by the railroads. Xow we cannot get down that
fine, to the absolute unit. I mean, and 1 do not believe anyone
else can. It is not practical where you are handling large num-
bers of fish. What can you gain l\v it anyhow, except to put a

little more work on the already hard-working superintendents?

'My. 11. D. Dean. Superintendent. Xeosho, :\ro. : I believe a

letter would be better than a figure. Then why not. if vou i>ut

100 in a can. 100 nund)er one, 200 number two, and so on up to

a thousand, tell the Washington office right away how many you
thiidc you could ship in a can.

Mr. Thompson: Difference of opinion still.
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Mr. Dean : Then there onght to be a machine made to run

through and tell exactly what the fish Aveigh and Washington

should furnish the machine.

^Vv. Bower: The Washington authorities should give super-

intendents more leeway and let them ship what size is best in

their judgment.

Mr. Lydell : I do not think numbers per can would do any

good. We sometimes put 100, 200 or 500 in a can, according to

the distance we ship, although the fish may be of the same size.

That would l^e very misleading I should think, in that way.

^Ir. Ellis : I think the present arrangement suits the office

very well. If there must Ise a change I think Dr. Bartlett's is

the best proposition—not the quarter but the half inch.

Chairman : ^Miy not put plus on them, as Mr. Bower sug-

gests ?

^Ir. Ellis: I think it would be l)etter for the records to use

a, 1), c. numl)er one a. etc., and that woubl mean the half inch.

Mr. Lydell : If we change the present plan we will cause

ourselves a whole lot of work.

Chairman : What does the committee think of this plan ?

For instance, number one a, number one 1),—number one a would

])e from one inch to an inch and a half, and one b would be from

an inch and a half to two inches, etc., and let those use that that

want to. If I am sending out fish I prefer to use number one all

right. That suits me and I use it. They are number ones. Xow
if I care to or if our office or if Mr. Lydell in the state cares to

use it, or if his siiperintendent wants him to use it, then he will

do so. Let it l)e optional with the different commissions. Mr.

Bower concludes number one is good enough for them, and num-

Ijer one may mean an inch or an inch and three quarters ; it is

optional with him to use it, and it would be optional with the

United States, or Connecticut or Ehode Island, etc.—we must

formulate some report.

]\Ir. Meehan : Then we will be getting into confusion. We
have got to consider something else besides our office work or the
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hatcheries; we have got to consider that for years we were all

mixed uji with the people themselves. When the state shipped
directly to tlie people one would call the fish fry, another would
call it fingerling, etc. Xow we are beginning to make the people
who receive fish understand what we mean when we say finger-

ling and fingerling number one. Xow if we make a change
again and (piit that making it ])his or a. 1), e, or whatever you
may call it, we must teach the public all over again; and I think
that any change should be made with the greatest of caution, not
only on account of the extra work which it will give the super-

intendents and the ottice, but the trouble again witli the ]nil)lic

;

and I myself believe that v,'e ought to hold to the regulations

that we now have witbout change. I tbiid< it would be a mistake
to make it o])tional.» If we do make a change it should be recom-
mended as general so there won't be the confusion among the
ditferent states again. There would l)e confusion if Mchigan put
in a. and Khode Island kept the fingerling, and Pennsylvania
ke]it to al, or Ijl, or ])]us—there would be confusion again, and I

<lo not thiidc it would be good policv.

Dr. Bartlett
: T confessed on the start that this was j)rac-

tically a selfish matter, so far I was personally concerned. Drop
the l)lack Ijass for a moment and go on to the bream. Xow there

is a fish that we commence moving at from three-eighths to one-

half inch in length, and the ci-jijipie is ])raetieally the same. If

you get a bream or crappie that would go an inch and tliree-

fourths, you have a fish way beyond uuuilicr one. because it must
be late in the season before it would attain tliat size.

Mr. Meehan : I understand wliat our men mean wbcn tbey
say number one bream. I understand tbey bavc got tbcni 1)e-

tween one and two inelies.

Mr. Leary: We should di-op tbe Avoi'd fingerling as to fish

under one inch long. Say fry, advanced fry. luunber one and
two. and then commence: number one fingerling, number two
fingerling, number three fingerling, mnnber four fingerling,

number five, six, seven, eight, nine and ten fingerling, and that
would cover the bream, crappie and all otb(T small fish.

'Sir. Atkins
: It seems to me that those who wisli to subdivide
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fish still more, or are called upon to do so, might make such a

division as this : Small number ones, medium number ones, and

large number ones. It seems to me that would be entirely satis-

factory, and the regulation could remain as it is. Those who do

not choose to designate the fisli in that way need not l)e compelled

to do so.

Chairman: If there is nothing further to be discussed, what

does the committee wish to do about this ?

^[r. Carter : We have one, two and three fingerlings and then

come to yearlings, etc. How do we designate and distinguish

between yearlings and adults? When are they adults. I do not

think that has ever been settled.

Chairman : I call a fish an adult when it is ready to spawn

for the first time. A trout is adult at eighteen or nineteen

montlis. and small-mouth l)lack bass become adult at three years

old.

Mr. Carter: There should Ijc some age set as to when they

are called adults, for the sake of uniformity.

^Ir. Median : The regulations call for one year old, two year

old and three year olds.

Mr. Bower: I was born and raised on a farm, and in that

section calves are always called yearlings until they are two years

old. and two year olds until they are three; so with hsh, they

should \)Q called yearlings until they arc two years old : that is,

the universal rule and custom.

Mr. ^leehan : That is so with us, and tliat is su})posed to be

the regulation.

]\[r. Meehan : I move that tliis c-oniniittee rei)ort that it is

inexpedient to recommend a cliange in the present regulations.

^Ir. Bower: I support the motion.

Dr. Bartlett : I move that the present regulations, with the

exception of dividing by the half inches. l)e retained, and I move

to amend the motion l)y making it into the half inches, that is,

number one running up to the half, etc., as suggested.
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Afr. Bower: II'ow do you designate it ? One a, etc.?

Dr. Bartlett: The designation, "iiuinher one," could be used.

for a tisli from an inch to an incli and a half in lengtli: "Xumber
one A." for a tish froiii one and a half inehes in length to two
inches in length.

Aineiuhnent seconded.

Mr. Bower: 'IMiis having hoth A and R is confusing. It

makes 1) mean moi-e than A, whereas A usually has the greater

value. The plan I suggested of using the term '"ijIus" is c<nTect

in ])rinci|)|e. hut 1 think :\lr. KIlis' and Mi-. Dean's idea of using
a letter is nuu'h hettei'. Call all lish fi'om (ute to one and a half

inches in length, \o. 1; from one and one-half to two inehes.

Xo. 1-A : from two to two and one-half inches. .No. '^
; from two

and one-half to tlux'c inches. Xo. '.^-A, and so on. 1 will support
that ])lan.

Mr. Meehan: I will acce])t that amendment.

Dr. Bartlett: 1 support that.

Chainnan: Then I understand tliat it is XAunherone fi-om

one ineh to one and a half; and Xmidiei- one A fi'om one and a

hal f to two inches.

Motidii put and unaniniouslv canaefl.

(.'hairman: The chairman agrees to it ami the committee
will report in that way, tluit the ])resent regulations he amended
to read accordingl\-.

The connnittee reports that the regulations regarding the size

of tish remain the same. exce])ting that there he a suhdivislon of

the nuinhcred tingerling class to be designated by the letter a. to-

wit : Fingerling nundier one, one inch and less than an inch and
a half: Xumber one A, one and a half inch, and less than two,

and so on. 5

The committee then adjourned.
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Carter, E. X., U. S. Bureau of Fisheries. St. Johnshunj, Yt.

Caspersen, BJorn, U. S. Bureau of Fisheries, Yes Bay, Via

Ketchikan , A lasl-a

.

Casperson, Thorgi-ini. I'. S. Bureau of Fisheries. Yes Bay. \'ia

Ketch il-an , A lasVa

.

Casselman, E. S., Kamp Kill Karc. Riujuetle Lal-e. y. Y.

Catte, Eugene, Langdon, Kan.

Chamberlan, F. M., U. S. Bureau of Fisheries. Washington.

P. ('.

Chandler, Horatio, Kingston. Ma.<9.

Cheney, Major Eichard 0., Souttt Mandirsfer. Conn.

Cheyney, John K., Tarpon Springs, Fla.

Clark, C. C, SIO East South Street, South Bend. Pid.

Clark, Frank X., U. S. Bureau of Fisheries, Sortlirille. Mich.

Clark, Fred, Mill Creel-. Mich.

Clark, Walton F.. We.^terly. B. L
Cobb, E. W.. Taunton. Mass.

C()l)h. John X.. r. S. Bureau of Fisheries. Washington, D. C.

(V)gswell, T. M., U. S. Bureau of Fisheries. Washington. P. C.

Cohen, X. H., President State Fish Commission, Urhana. Pt.

Coker, Dr. Robert E., Darlington. S. C.

Cole, Dr. Leon J., 186 Lawrence Street, Neiv Haven, Conn.

Cone, Moses H., Greenshoro, N. C.

Conway. K. J.. Belle Isle. Petroil. Mich.

Cooper, E. A.. Cold Spring Harbor. L. /.
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CVaiiiptoii, John ^T., Connrrtiruf Fish and Game Cumniission,

Xew Haven .

( 'onii.

Crandall, A. J., Myr. AsJunraij Line d- I'wine Co., Ashaway,

R. J.

Crarv, F. 0., Iludso)}. AY is.

Culler, C. F., Wyihevilie. Vn.

Cimniugham, F. W.. U. S. Bureau
(jf

Fisheries. Gloucester. Ma.-is.

rutlcr. AVni.. Mill Creel-. Mich.

Darrow, C*has. F., Canni'nuf Lal-e. Fa.

Davies, David, Wi/fheville, ^'a.

Dean, Herbert I)., l\ S. Hureau of Fisheries. Xeosho. Mo.

Dealer, F. A., Sporfsiuan's Association of Cheat Mountain.

Cheat Bridge. W. Ya.

Detwiler. John Y.. Fresidenf Florida FisJi Coui niissiou . New
Smyrna. Fta.

Delaney. 0. J.. Moorc^toiru . X. J.

Dennis, Oregon Milton, Secretary Maryland State Game and

Fish Protective Association. Baltimore, Md.

DeXyse, Washington J.. Graresend Beach. Borouf/li of Brool-li/u.

X. Y.

De Piiy, Fa^nry F.. -IJ 11'. J^oth Street. Xew York City.

Dickerson, Freeman B.. Detroit. Midi.

Dickerson, ({. C, JIarriefia. Midi.

Dinsmore, A. H., T. N. Ilareau of Fislieries. Concrete. Wasli.

Donahue, L. H., Leadville. Goto.

Dewitt, E. F.. Missouri Fii^li Commis.<ion. St. Josepli. Mo.

Dorr, (". W.. Ala.^l-a Pacl-ers' Association, San Francisco. Cat.

Dornl)()s, H. J.. Grand J/aren. Midi.

Douglas, W. B., ,S7. Paul. Minii.

Downing, S. W.. F. S. Ilareau of Fislieries. Put-iu-Hai/. ().

Dunlav, I. IL, F. S. Bureau of Fi.stieries. Wa.^hiuqton. I). C.

i

Fvaiis. A. Ki'lly. J'> Front Street. Toronto. Can.

Fbell, F. W., llarri.diurg. Pa.

Fdwards, Vinal X.. l\ S. P>ureau of Fislieries. Woods Hole,

Mass.

Fills. J. Frank, F. S. Bureau of Fisheries. Washinytou. D. C.

Fvans, Barton D., Ilarrisburg. Pa.



180 Thirty-sevenih Annual Meeting

Evermann, Prof. Barton W.. U. S. Bureau of Fisheries, Wash-
ington, D. C.

Evermann, J. W.. Assistant General Manager Texas & Pacific

Eailroad. Dallas. Texas.

FaiT, E. D., Game and Fish Comntissioner, Denver, Colo.

Fassett, H. C, V. S. Bureau of Fisheries, Washington, D. C.

Ferrv, C. H., 1551 RaiJu-aj/ Exchange. Chica-go, III.

Field, Dr. George W., Massachusetts Fish and Game Commis-
sion, Boston, Mass.

Filkins, B. G., Northrille, Mich.

Fisher, John F., ChapinviUe, Conn.

Follett, Eichard E., New England Fish and Game Protective

Association, Boston, Mass.

Fox, J. C, Put-in-Bcuy, 0.

Fullerton, Samuel F., St. Paul, Minn.

Gavitt, W. S., Lyons, S. Y.

Geer, Dr. E. F., .S'^. Paul, Minn.

Geer, E. Hart, Secretary Connecticut Fish and Game Commis-

sion, Hadlyme, Conn.

Gibbs, Charles, U. S. Bureau of Fisheries, East Orland, Me.

Gill. Dr. Theodore, Smithsonian Institution, Washington, D. C.

Glennan, J. J., U. S. Bureau of Fisheries, Washington, D. C.

Goldsborongh, E. L., U. S. Bureau of Fisheries, Washington,

D. C.

Goodwin, H. D., MilwauTcee, Wis.

Gorham, Wm. B., U. S. Bureau of Fisheries, Erwin, Tenn.

Graliam, A. B.. Berl-eley, Mass.

Grave, Dr. Caswell, Maryland Oyster Commission. Annapolis,

Md.

Gray, George M., Woods Hole, Mass.

Green, Chester K., U. S. Bureau of Fisheries, Cape Vincent,

X. Y.

Green, Dr. D. W., Ohio Fish and Game Commission. Dayton. 0.

Grill, John H., Sherburne, Minn.

Grindle, C. S., U. S. Bureau of Fislieries, East Orland, Me.

Gnnckel. John E., Toledo, 0.

Gnrinian, T. G.. 2Jt8 Jacl'son Boulevard, Chicago, III.
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Hafer, A. W., Beliefonte, Pa. • :"

Hagert, Edwin. TJie Continental^ Philadelphia. Pa.

Hahn, Captain E. E., U. S. Bureau of Fisheries, Boothhay Har-
bor, 31e.

Haley, Caleb, Fulton Market, Xew York City.

Hancock, W. K., U. S. Bureau of Fisheries, Yes Bay, Via Ketch-
ikan, Alaska.

Handy, L. B., South Wareham, Mass.

Hankison, T. L., Charleston, III.

Hanna, Robert, Fergus Falls, Minn.

Hanson. G., Osceola, Wis. ...
Hansen, Louis H., U. S. Bureau of Fisheries, Yes Bay, Via

Ketchikan, Alaska.

HaiTon, L. CI., U. S. Bureau of Fisheries, Washington. D. C.

Hartley, E. M., 560 Bullitt Building, Philadelphia, Pa.

Hartman, Phil., Erie. Pa.

Hay, Prof. W. P.. Howard Unirersity, Washington, D. C.

Hayes, J. P., Esq., PJetroit. Mich.

Haniberg-er, Hon. Jolm, Erie, Pa.

Heinricbs, Henry J., Keystone Fish Co., Erie, Pa.

Hehner. D. S., Port Allegheny. Pa.

Helmer, E. P., F'ort Allegheny, Pa.

Hemingway, E. D., 12S EocheUe Ave., Wissahickon, Philadel-

phia, Pa.

Henkel, C. D., Afognak, Alaska.

Henkel, C. P., U. S. Bureau of Fisheries, Afognak, Alaska.

Henshall, Dr. James A., U. S. Bureau of Fisheries, Bozeman,
Mont.

Hines, W. B., White Sulpltur Springs, W. Va.

Hobart, T. D.. Pampa. Gray County. Texas.

Holden, H. S., Syracuse, N. Y.

Hubbard, Waldo F., U. S. Bureau of Fisheries, Nashua, N. H.
Hughes, Hon. W. H., St. Louis, Mo.
d'Humy, Caston P., Yes Bay, Via Ketchikan. Alaska.

Huntington, L. D., New EocheUe, N. Y.

Hurlbut, H. F., East Freetown, Mass.

Hutchinson, E. S., 13S1 G Street, Washington. D. C.
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Ingi-aham. E. W.. Oil City, Pa.

Irish, Clifford C Lal-e George. X. Y.

Jackson, Clias.. Care of Cha.s. E. Ilotclil-iss. -JJ, Xassaii Street,

Xeiv York City.

Jaggard, Judge E. A., St. Paul, Minn.

Jennings, G. E., Fishing Gazette, 203 Broadway. Xeir York

City.

Jewett, Stephen S., GlJf Main Street, Lacon ia, X. H.

Johnson, F. M., M. D., JfS Tremont Street, Boston. Mass.

Johnson, Mrs. F. M., 4-3 Tremont House, Boston. Mass.

Johnson, 0. J., Glenwood, Minn.

Johnson, R. S., U. S. Bureau of Fisheries. Manchester, la.

Johnston, S. M., Union Whai-f, Boston, Mass.

Jones, Dr. 0. L., SS W. SOtli Street, Xew York City.

Jordon, E. C"., Cheriton. Ya.

Jordan, Geo. C, Equitable Life Insurance Society. ]y(i.'<]tington.

D. C.

Joslyn. Hon. C. D.. Detroit. Mirh.

Jones, Thos. S., Louisville. Ky.

Kavanagh, A. J., C . S. Bureau of Fisheries, Leadvillc, Colo.

Keeseeker, A. G., V. S. Bureau of Fisheries, Fishery, Tenn.

Kellogg, Prof. James L., Williams College. Williainstown, Mass.

Kelly, H. L., Jr., U. S. Bureau of Fisheries, Oregon City, Ore.

Kendall, Dr. William C, U. S. Bureau of Fisheries, Washing-

ton, D. C.

Kent, Edwin C, Tu.vedo Club, Tu.redo. X. Y.

Kenyon, A. W., Usquepaugh, B. I.

l\.\e[, W. M., Tuxedo Park, X. Y.

Kilpatrick, Chas. M., Station F., Minneapolis, Minn.

Kincaid, W. S., Supt. of Fisheries, Deliver, Colo.

Kisterbock, Josiah, Jr., "The Continental/' Philadelphia, Pa.

Kittredge, Benjamin R., Kent Cliffs, Putnam County, X. Y.

Lambert, E. C, Amoskeag Mfg. Co.. Manchester, X. H.

Lambson, G. H., U. S. Bureau of Fisheries, Baird, Cal.

Laumen, Felix, U. S. Bureau of Fisheries, ^yashington, D. C.

Lay, Charles, Sandu-^^ky. 0.
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Lfacli. (i. C. r. >'. Bureau of Fisheries. J'ut-in-Bai/. ().

Learv, Joliii L., U. N. Bureau of Fisheries. San Marcos. Te.ras.

Leis, Herman, Melriua. Wis.

Leisenring. W. A.. Com iitissioner of Fisheries. Maudi Chunk,

Pa.

Lewis, C. C. XorfhrilJe. Mirh.

Lewis, Charles K.. ('hamher of Couniterce. Miinieapolis. Minn.

Ll.ln-, T. E., yin,il llaren. Me.

Light, B. ^[., Colorai/o Fish Coin mission . Denrer. Colo.

Locher, Wm., Kalamazoo. Mich.

Locke, E. F., U. S. Bureau of Fisheries. Woods Hole. Mass.

Lvdell. Dwi.dit. Mill Creel,'. Mich.

Main me, A. H.. M onjnnloini . W. Va.

^Lillorv, Charles, Burling Slip. Xeir York.

Manning, W. W.. P. O. Bo.v 177S. Boslon. Mass.

Manton, Dr. \V. P., Delroif. Mich.

[Marty, John M., Minne.s-ola Fish and Came Association, St.

Paul. Min)!.

:\rarks. J. P., Paris. Mich.

Marsh, il. C, U. S. Bureau of Fisheries. Wash in (/Ion. D. C.

Martin, Timothy J., Care of F)aris. Collamore tt"- Co.. Fifth Are..

New Yorl- City.

Mathewson, G. T., Presidenl Connecticut Fish and Game Coin-

niission. Thompsonrille. Conn.

May, W. L., lOod Market Street, Denver. Colo.

Mayhall, L. E., Supt. Commercial Trout Cej.. Sultan. Wa.sh.

McAllister, H. C, Master Fish Warden. Portland. Ore.

McCook, George ^l., Ohio Fish and Game Commission. Steuhen-

ville, 0.

^IcDoiiald. ^liss Pose. U. S. Bureau of FisJi cries. Washine/lon.

D. C.

McDougal, J. ^L. Gunnison. Colo.

Mead, Prof. A. D.. Broirn Fniversiti/. Providence. E. I.

Meeker, D. W., Moorehead. Minn.

ileekins, Theo. 8., Commission of Fisheries. Manteo. X. C.

Merrill, ^f. E., U. S. Bureau of Fisheries, St. Johnshunj. Vl.

Aliller, Frank, Put-in-Bai/. O.
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Miller, Frank M.. 60o Maison Blanche Building, Neiv Orleans,

La.

Milligan, Dr. J. D., Woods H.ole, Mass.

Mills, G. T., Commissioner of Fisheries, Carson City, Nev.

]\Iitchell, Htigh C, U. S. Bureau of Fisheries, Baird, Cal.

Monroe, Otis, Mill Creel; Mich.

Monroe, William, Mill Creek, Mich.

Moore, (diaries H., Care of Michigan Fish Commission, Detroit,

Mich.

Moore, Dr. H. F., U. S. Bureau of Fisheries, Washington, D. C.

Morcher, George, London, 0.

^Morgan, C. W., T. Y. Aquarium, Neiv York City.

]\Iorgan, H. A., Agricultural E.rperiment Station, Kno.vviUe,

Tenn.

Morrell, Daniel, Hartford. Conn.

Morris, Eobert T., M. D., 616 Madison Ave., 'New York Ciiy.

Morton, W. P., Froridence, R. I.

Mountain, Lake Camp, B. F. D. No. 1, Sanhornville, N. H.

Mowl)ray, Louis L., Director Bermuda Aquarium, Hamilton,

Bermuda.

Mussey, George D., Detroit. Mich.

Xeal, John E., 22y^ "T" Wharf. Boston. .1/a.ss.

Xeal, L. J., Comstock Park, Mich.

Xesley, Chas. H., Department of Fisheries, Harrishurg. Pa.

Xevin, James, Madison, Wis.

Xewman. Edwin A., Jk305 8th Street. N. W., Washington, D. C.

Xorris. J. Olney, Boom 21J^, Chamber of Commerce Building,

Baltimore. M. D.

Xorth, Paul. President Ohio Fish and Game Commission, Cleve-

land, 0.

O'Brien, W. J., South Bend. Neb.

Ohage, Dr. Justus, St. Paul, Minn.

0']\lalley, Henry, U. S. Bureau of Fisheries, Oregon City, Ore.

Orahood, H. M., 318 QuMrry Building, Denver, Colo.

Orr, W. J., Bay Port, Mich.

Palmer, Dr. Theodore S., United States Department of Agricul-

ture, Washington, D. C.
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Palmer, Stephen S., Moniicelh, N. Y.

Parker, W. H., Lac La Peclie, Quebec, Canada.
Payne, Charles, Wichita, Kan.
Parkhnrst, Hon. C. Frank, Providence, R. I.

Partridge, H. E., Minneapolis, Minn.
Patching, Fred, Loring. Alasl-a.

Paxton, Thomas B., Ohio Fish and Game Commission, Cin-
cinnati, 0.

Peabody, Geo. F., Appleton, Wis.

Peoples, Hiram, New Providence, Pa.

Pearee, Captain T. C, U. S. Bureau of Fisheries, Washinaion
D. C.

J
>

Pope. T. E. B., U. 8. Bureau of Fisheries, Washington, D. C.
Porter, Richard, President State Fish Commission, Paris. Mo.
Pratt, Dr. Joseph Hyde, State Geologist, Chapel Hill, N. C.
Preston, John L., Port Huron, Mich.
Price, Andrew, Marlinton, W. Va.

Price, Calvin W., Marlinton, W. Va.

Prince, Prof. E. E., Dominion Commission of Fisheries, Ottawa,
Canada.

Porter, 0. S., Bihh Mfg. Co., Porterdale, Ga.

Race, E. E., U. S. Bureau of Fisheries, Green Lake, Me.
Ramsdale, Frank C!., Bayfield, Wis.

Randall, G. W., Plympton, Mass.

Rankin, J. F., Ohio Fish and Game Commission, South Charles-
ton, 0.

Rathbnn, Richard, Assistant Secretary Smithsonian Institution,
Washington, D. C.

Ravenel, W. DeC, U. S. National Museum, Washington, D. C.
Reed, C. A., Fish and Game Warden, Santa Cruz, Santa Cruz

County, Cal.

Reighard, Prof. Jacob E., University of Michigan, Ann Arhor
Mich.

Richards, G. H., Sears Building, Boston, Mass.
Rippel, Robert, Woodruff. Wis.

Roberts, A. D., Woonsocl-ef. R. I.
--•

Roberts, C. C, Foo»sod'c/, i?. Z.
',

-
-,
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Eobinson, Kobert K., U. S. Bureau of Fisheries, White Sulphur

Springs, W. Ya.

Eogers, J. M., 159 La Salle Street, Chicago, III.

Root, Henrv T., President Commission of Inland Fisheries,

Providence, P. I.

Eosenberg, Albert, Kalamazoo. Midi.

Euge, John G., Apalachicola. Fla.

Eussel, Henry, Detroit, Midi.

Salmons, Alden, South Normally, Conn.

Sansom, James B., 320 Lewis Building, Pittsburg. Pa.

Saunders, Dr. H. G., Chattanooga, Tenn.

Saunders, J. P., Supt. of Fisheries, Deerwood, Minn.

Scully, Jno. S., The Burlington, Washingto'n, D. C.

Seagle, George A., U. S. Bureau of Fisheries, Wytheville, Va.

Sellers, M. G., 1306 Arch Street, Philadelphia, Pa.

Sherwin, H. A., 100 Canal Street, Cleveland, 0.

Sherwood, George H., American Museum of Natural History,

77th and 8th Ave., New York City.

Shiras, 3rd, Geo., Stoneleigh Court, Wa.'<]tington, D. C.

Shireman, Eugene G., Martinsville, hid.

Shortal, J. M., 906 Chestnut Street, St. Louis, Mo.

ShurtlefP, Merrill, Fish and Game Commission of New Hamp-
shire, Lancaster, N. H.

Simmons, Walter C, Providence, E. I.

Singleton, James H., WoonsocJvet, R. I.

Slade, George P., 309 Broadway, P. 0. Box 283, New York City.

Smith, Frank W., Superintendent Coos River Hatchery, Marsh-

field, Ore.

Smith, H. G., Minneapolis, Minn.

Smith, Lewis H., Algoma, la.

Smith, J. A., 13 West 25th Street, Baltimore, Md.

Smith, Dr. Hugh H., U. S. Bureau of Fisheries, Washington,

D. C.

Smith, Eichard, Waukegan, III.

Snyder, J. P., U. S. Bureau of Fisheries, Washington, D. C.

Southwick, J. M. Iv., Newport, R. I.

Speaks, John C, Chief State Game Warden, Columbus, 0.
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SpeneiT, L. B., Superii}lendeiit Sew York Aquariiun, 37 West

12Stli Street, New York Citi/.

Spenslev, Calvert, President Comnussion of Fislieries, Mineral

Point. Wis.

Stanton. W. ('., International Fails. Minn.

Stapk'ton, ^r. F., F. S. Bureau of Fisheries. Manniioth S/irine/s.

Ark.

Starr, W. J., Eau Claire, Wis. ..-,-

Steele, G. F., Port Edward, Wood County. Wis.

Stephens, Lawrence de K., 221 Drummond Street, Montreal.

Canada.

Stevens, Arthur F., 227 West Grand Street, Elizabeth, N. J.

Stevenson, Charles H., U. S. Bureau of Fisheries, Washington,

D. C.

Stewart, A. T., F. S. Bureau of Fisheries. North rille, Midi.

Stiles, Eobt., Sultan, Wash.

Stone, J. W., State Fish Warden. Madison. Wis.

Stone, Livingston, Cape Vincent, N. Y.

Stor}^ John A., U. S. Bureau of Fisheries, East Orland, Me.

Stotz, Martin, 11S2 Land Title Building, Philadelphia, Pa.

Stranahan, J. J., U. S. Bureau of Fisheries. Bullochville, Ga.

Stranahan, F. A., Cleveland, 0.

Streeter, H. R., Carolina, R. I.

Summer, Dr. Francis B., F. S. Bureau of Fisheries, Woods Hole,

Mass.

Surber, Thaddeus, F. S. Bureau of Fisheries, White Sulphur

Springs, W. Va.

Sykes, Arthur, Madison. Wis.

Sykes, Henry, Bayfield, Wis.

Talbot, Henry. Interstate Commerce Association, Washington!,

D. C. '

Tankersley, A. S,, Tupelo. Miss.

Taylor, Eobert Kirby, Westfield, N. J.

Teal, J. X.. Worcester Block, Portland, Ore.

Thayer, W. W., 2SJf Joseph Campau Ave., Detroit, Midi.

Thomas, Henry G., Stowe, Vt.

Thomas, W. H., Put-in-Bay, 0.

Thompson, George B., Davis, W. Ya.
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Thompson, James F., Martinshiu-g, W. Va.

Thompson, W. P., 112 Broad Street, Philadelphia, Pa.

Thompson, W. T., U. S. Bureau of Fisheries, Leadmlle, Colo.

Thomson, Gr. H., Fish Culturist, Estes Park, Colo.

Tinker, Eugene, Correy Hatchery, Corry, Pa.

Tinker, E. F., St. Johnshury, Vt.

Titcomb. John "W., U. S. Bureau of Fisheries, ^yashington, D. C.

Townsend, Charles H., Director ^S^eiv York Aquarium, New York

City.

Tul)bs, Frank A., U. S. Bureau of Fisheries, Neosho, Mo.

Tulian, Eugene A., Piscicultor Nacional, 668 Viamonte, Buenos

Ayres, Argentina.

Yan Dusen, H. G., Astoria, Ore.

Vincent, W. S., U. S. Bureau of Fisheries, Tupelo, Miss.

Vogelsang, Alexander T., Mills Building, San Francisco, Cal.

Von Lengerke, J., 318 Broadway, New York City.

Waddell, Jolm, Grand Papids, Mich.

Walker, Bryant, Detroit, Mich.

Wallace, John H., Jr., Montgomery, Ala.

Wallich, Claudius, U. S. Bureau of Fisheries, Washington, D. C.

Walters, C. H., Cold Spring HUrhor, N. J.

Ward, Prof. H. B., University of Nebraska, Lincoln, Neb.

Waterhouse, Rev. E. ^L, Broadway and 71st Street, New York

City.

Webb, W. Seward, Jf4th Street and Vanderbilt Avenue, New
York City.

Webb, W. M., State Oyster Commissioner, Moreliead City, N. C.

Webster, B. 0., Bellefonte, Pa.

Webster, H. A., Oregon City, Ore.

Wentworth, E. E., U. S. Bureau of Fisheries, Concrete, Wash.

Wessel, Joseph A., Crookston, Minn.

Wheeler, Charles Stetson, Union Trust Building, San Francisco,

Cal.

Whipple, Hon. Jas. S., Commissioner of Forestry, Fisheries and

Game, Capitol, Albany, N. Y.

Whish, John D., Secretary of Forest, Fish and Game Commis-

sion, Albany, N. Y.
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White, R. Tyson, 320 Bridge Street, BrooUyn, N. Y.

Whitaker, Hon. Andrew E., Fhoenixville, Pa.

Wilbur, H. 0., 235 Third Street, Philadelphia, Pa.

Willard, Charles W., Westerly, E. I.

Wilson, C. H., Glens Falls, N. Y.

Winn. Dennis, U. S. Bureau of Fisheries. Oregon City, Ore.

Winn, S., Carolina, R. L
Wires, S. P., U. 8. Bureau of Fistieries. Lester Park, Duluth,

Minn.

Wolf, Herman T.. I^SO The Bourse, Philadelphia, Pa.

Wolthers, Chas. A., Oxford cf- Mervine Streets. Philadelphia, Pa.

Wood, C. C, Phjmouth. Mass.

Worth, S. G., r. *S'. Bureau of Fisheries, Beaufort, N. C.

Young, Capt. John L., Atlantic City, X. J.

Zacharie, Col. F. C, 3Jf5 Corondelet Street, New Orleans, La.

Zalsman, P. G., Bayfield. Bayfield County, Wis.

Zweighaft, S., Deer Park, Haines Falls, N. Y.

LIFE MEMBERS.

Birge, Prof. E. A., University of Wisconsiu . Madison. Wis.

Brower, J. F., Torresdale Hatchery. Hohueshurg. Pa.

Buller, A. G., Union City. Pa.

Buller, Howard M., Beliefonte. Pa.

Buller, Xathan R., Pleasant Mount, Pa.

Buller, William, Corry, Pa.

Corliss, C. G., U. S. Bureau of Fisheries. Gloucester, Mass.

Cruickshank, James, 275 Central Park West, New York City.

Dominv, Jeremiah ^\., South Haven. New York.

Fearing, Daniel B., Newport, R. I.

Haas, William. Corry. Pa.

Hogan, J. J., Madison, Wis.

Meehan, W. E., Commissioner of Fisheries, Harrishurg, Pa.

Safford, W. H., Department of Fisheries, Harrishurg. Pa.
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HONORAEY MEMBERS.

The President of the United States.

The Governors of the several states.

Adams, Fred J., Grand Eapids, Mich.

Antipa, Prof. Dr. Gregoire, Inspector General of Fisheries,

Bucharest. Boumania.

Besana, Mr. Guiseppe, President of tlie Lumhardy Fisheries So-

ciety, Via Bugabella 19, Milan, Italy.

Borodine, Xicholas, 10th Linie 5, St. Petersburg, Bussia.

Cortelyou, Hon. George B., Washington, D. C.

Denbigh, Lord, Colonel of the Honorable A7-tillery Company,

London, Englarid.

Fish Protective Association of Eastern Pennsylvania, 1020 Arch

Street, Philadelphia, Pa.

Fryer, Charles E., Supervising Inspector of Fisheries, Board of

Agriculture and Fisheries, 3 Delahay Street, London, Eng-

land.

Hoek, Dr. P. P. C., Scientific Fishery Adviser of the Dutch Gov-

ernment, Haarlem, Holland.

Hofer, Prof. Dr. Bruno, Biological Experiment Station, Munich,

Germany.

Kishinouye, Dr. K., Imperial Fisheries Bureau, Tokyo, Japan.

Kitahara, Dr. Tasakii, Imperial Fisheries Bureau, Tokyo, Japan.
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Life U
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CONSTITUTION
(As amended to date.)

ARTICLE I.

NAME AND OBJECT.

The name of this Society shall be American Fisheries Society.

Its object shall be to promote the cause of fish culture; to gather

and diffuse information bearing upon its practical success, and

upon all matters relating to the fisheries; the uniting and en-

couraging of all interests of fish culture and the fisheries, and the

treatment of all qiiestions regarding fish, of a scientific and

economic character.

ARTICLE rr.

MEMBERS.

Any person shall, upon a two-thirds vote and the jtayment of

two dollars, l^ecome a memlier of tliis society. In case members
do not i)ay their fees, which shall l)e two dollars per year, after

the first year and are delinquent for two years, they shall be noti-

fied by the treasurer, and if the amount due is not paid within

a month thereafter, they shall be, without further notice, drop-

ped from the roll of membership. Any person can be made an

honorary or a corresponding memljer upon a two-thirds vote of

the members present at any regular meeting.

Any person shall, upon a two-thirds vote, and the payment of

twenty-five dollars, become a life member of this society, and

shall thereafter be exemjit from all annual dues.

ARTICLE III.

OFFICERS.

The officers of this society shall l)e a president and a vice

president, who shall be ineligilile for election to the same oftice
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until a year after the expiration of their term; a corresponding

secretary, a recording secretary, a treasurer and an execntive

committee of seven, which, with the officers before named, shall

form a council and transact such business as may be necessary

when the society is not in session—four to constitute a quorum.

ARTICLE IV.

MEETINGS.

The regular meeting of the society shall be held once a year,

the time and place being decided upon at the previous meeting,

or, in default of such action, by the executive committee.

ARTICLE V.

ORDER OF BUSINESS.

1. Call to order by president.

2. Roll call of members.

3. Applications for membership,

•i. Reports of officers.

a. President.

b. Secretar}-.

c. Treasurer.

d. Standing committees.

5. Committees appointed by the president.

a. Committee of five on nomination of officers for

ensuing year.

b. Committee of three on time and place of next

meeting.

c. Auditing committee of three.

6. Reading of papers and discussion of same.

(Xote.—a. In the reading of papers preference shall

be given to the members present,

b. The president and two secretaries are em-

powered to arrange the papers of the

meetings of this society.)

7. Miscellaneous business.

8. Adjournment.
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ARTICLE VI.

CHANGING THE CONSTITUTION.

The constitution of the society ma}- he amended, altered or

repealed by a two-thirds vote of the memhers present at any regu-

lar meeting, provided at least fifteen memljcrs are present at said

meeting.
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Transactions of the American

Fisheries Society

Tuesday, July jy, tqoq.

Meeting" called to order at 10 a. in. by the President, Dr.

Tarleton H. Bean, at the Secor Hotel, Toledo, Ohio.

President : Before proceeding with the regular order of

business, I regret to have to announce the absence on ac-

count of serious illness of our worthy recording secretary,

Mr. George F. Peabody. Air. Peabody is now in the Presby-

terian Hospital at Chicago, under the care of a specialist,

and his condition is really alarming. It is on this account

that Mr. Peabody, whose presence would be so delightful to

us all, is compelled to be away. I do not know just how the

members of the Fisheries Society will feel, but, for my own
part, I shall miss Mr. Peabody as a very old friend who has

been identitied with this Society for many years, and who

has done a vast amount of work which has inured to our

benefit.

The following letter concerning Secretary Peabody has

come to me froni Mr. J. D. Steele, under date of Appleton,

Wis., July 22

:

"It is t]:e unfortunate duty of the writer to tell you of tiie unexpected
and I fear serious illness of Mr. Peabody, who was last night removed
to the Presbyterian Hospital in Chicago, where he is under the care of

Dr. B. H. Sippy, the stomach specialist. A stomach disorder of long-

standing has become acute and an operation may be necessary, this to be
determined after a thorough examination.

"Unless a miracle happens witiiin the next few days, it will be utterly

impossible for Mr. Peabody to attend the Fislieries meeting at Toledo.

It is a matter of keen disappointment to Mr. Peabody to be put out of

commission just at this time. Any communications which you may
want to send him will reach him if forwarded to his usual Appleton
address."

A later letter addressed to me from Mr. ^Steele was to th.e

effect that an operation would be performed. As to the re-
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suit of the operation I am still in ignorance, 1)ul I hope ah

things will turn out for the best.

Mr. S. F. Fullertox, St. Paul, Alinn. : Since Air. Pea-

body is ill, I think there ought to be an acting recording sec-

retary, and I take great pleasure in nominating ]\Ir. W^ard T.

Bower for that position.

Motion seconded by Mr. \\'. E. Meehan, of Pennsylvania.

President : I was about to bring that up myself, before

proceeding any further with the order of business. Of

course, we cannot transact business without having a record,

and you have heard the motion. The nomination of Mr.

Ward T. Bower as acting recording secretary is made.

Motion unanimously carried.

Mr. Ward T. Bower, W'ashington, D. C. : I shall en-

deavor to do the best I can with the office of lengthy title.

Pre.sidext : Before the roll call of members is taken it

would be best for me to announce that upon this table there

are cards for application for membership, and I trust that

thev will l)e used. Mr. Bower also has an announcement to

make, coming from one of our esteemed members in Wash-

ington.

Mr. Ward T. Bower : Through me the Hon. George M.

Bowers, Commissioner of Fish and Fisheries, sends his

greetings to the Society, and at the same time regrets his ina-

bilitv to be present at the opening of the meeting. He states

that it is possible but hardly probable that he will be in

attendance later on. He wishes and sincerely trusts that the

meeting will be a success in every way. I am sure that it is

a matter of regret to all that the Commissioner cannot l^e

present with us upon this occasion. It is also to be deplored

that Dr. H. AI. Smith, tlie deputy commissioner, cannot l)e

with us. '

There was one duty that the Commissioner particularly

charged me with. It is his earnest wish that the names of

the President of the United States, the Honorable William

Howard Taft, and the Secretary of the Department of Com-

merce and Labor, the Honorable Charles Nagel, be presented
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to (his Siiciei\- for lionorary nicniljcrship. therefore, I have

ihc honor Uj make a motion lo that effeel.

President: 1 wonid suggest that we hold tliis matter in

abeyanee until the general snbjeet of eleetion of members

comes up, and in the meantime, if you will permit, I would

like to announce a committee on the reading" of papers.

There are some articles lying on this desk which are ready

for use. There is also a provisional program to which refer-

ence can be made. I understand that some of the autliors

desire to be heard as soon as possiljle. Therefore, 1 t]iinl< the

whole subject should be referred to a committee, and we can

tlicn ])roceed in an orderly manner. I would name on that

committee

:

Air. John K. Gunckel, of Toledo; Mr. Seymour Bower, of

Detroit, and Mr. Charles H. Stevenson, W^ashington. 1). C.

The roll call of members is the next order of business.

Mr. C. W. Willard, Westerly, R. T. : The roll lias

usualK' been called 1)\- the use of cards to be ])assed in l)\' the

dilferent members wIk) are present, and the cards arc here-

at the stenographer's desk.

President: I am reminded that the turning in of the

cards constitutes the roll call. Please bear in mind that if

any members come in later the\- should hand in cards.

The registered attendance at the meetings of the Society

was as follows

:

Bean, Dr. Taiicton H., Albany, .\. Y.

Boardman, \V. H., Central Falls, R. ].

Bower, Seymour, Detroit, Micli.

Bower, W^ard T., \\'ashington, D. C.

Brass, J. L.. Drayton Plains, Midi.

Brown, Clarence, Toledo, Ohio.

Brown, Geo. M., Detroit, Mich.

Burnham, Chas. \\'., Tupelo, Miss.

Catte, Eugene, Langdon, Kansas.

Clark, Frank N., Northville, Mich.

Conway, R. J., Detroit, Mich.

Dean, H. D., Neosho, Mo.

Dickerson, G. C, Harrietta, Mich.

Downing, S. V\'., Put-in Bay, Ohio.

Englert, .Andrew, Castalia, Ohio.
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Evans, Barton D., Harrisbnrg, Pa.

Evermann, Dr. Barton Warren, \A'ashington, D. C.

Filkins, B. G., Xorthville, Mich.

Fullerton, Samnel F., St. Paul, Minn.

Goodwin, H. D., Milwaukee. Wis.

Gunckel, John E., Toledo, Ohio.

Hartman, Phil. H.. Erie. Pa.

Jennings, G. E., New York, N. Y.

Lydell, Dwight, Comstock Park, Mich.

Marks, H. H.. Sault Ste. Marie, Mich.

Marks, J. P., Paris, ?ilich.

.Meehan, W. E., Harrisburg, Pa.

Miller, Frank, Put-in Bay, Ohio.

l\Iiller, Frank ^I., Xew Orleans, La.

i\Iorton, W. P., Providence, R. I.

North, Paul, Cleveland, Ohio.

O'Brien, W. J.. Gretna, Nebr.

Pomeroy, Geo. E., Toledo, Ohio.

Runion, H. P., Benkelman, Xeljr.

Safford, W. H., Conneaut Lake, Pa.

Stevenson, Charles H., Washington, D. C.

Thayer, W. W., Detroit, :Mich.

Thomas, W. H., Put -in Bay, Ohio.

Titcomb, John W., Washington, D. C.

Van Atta, Clyde H., Xorthville, iNlich.

Willard, C W., Westerly, R. L

President : The treasurer will please read the names of

those who have been proposed for membership.

Mr. C. W. ^^'ILLARD: The following names have been

presented for membership:

Ansley, H. M., Xew Orleans, La.

Boyer, L. A., 3S Drunimond St., Montreal, Canada.

Campbell, G. D., Weymouth, Mass.

Day, Dana C, Toledo, Ohio.

Dowling, Dr. Oscar, Board of Bin!, Game and Fish Commissioners,
Shreveport, La.

Doyle, Henry, Vancouver, Britisli Columbia.

Englert, Andrew, Castalia, Ohio.

Feick, John A., Sandusky, Ohio.

Hart, W. O., 134 Corondelet St., Xew Orleans, La.

Leis, Herman, Melvina, Wis.

Pfleuger, J. E., Akron, Ohio.

PomeVoy, Geo. E., Toledo, Ohio.

Ponder, Amos L., Xew Orleans, La.

Porter, O. S., Porterville, Ga.
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Postal, Fred, State Board of Fish Commissioners, Detroit, INlich.

Power, D. H.. State Roiird of Fisli Commissioners, Sntton's P>ay, Mich.

Reed, Dr. H. D., Cornell Unixersity, Ithaca, N. Y.

Runion, 11. P., P>enkelman. Xel)r.

Van Atta, Clyde H., U. S. Bnreau of Fisheries, X'ortlivilh-. .Mich.

\erinyton, Edward P., Board of State Fish Connnissioners, Carson

City, Nevada.

]\Ik. \\'ard T. Bower: I ni()\e tliat the names presented

be eleeted to niembersliij).

Motion seeonded.

President: I lia\e a letter from Mr. Charles G. Atkins,

coi"respoiiding secretary, in w ln"ch he ])roposes for cor-

responding membership ]\ir. S. M. Alohsin, Calcutta, India,

representing the Bengal Fishery Dei^artment. and ]\lr. C.

Riedel, Bergstedt. Germany. Mr. .\tkins writes that Mr
Mohsin has been in this conntr}' for nearl}- a 3'ear past, stud}'-

ing our hsheries and tish culture, and that Mr. Riedel is a

practical hsh ctiltiu'ist in his own countrw ddie name of

.Mr. Charles Idegel, member of the Imperial Austrian •'"ish-

er\- Societ}', \ ienna, Atrstria, has also been i)rcsentcd for

corres])ou(ling membership.

Mr. j. W. TiTcoMi!, Washington, I). C. : I second these

n< )minations.

'idle foregoing nominees to acti\e and corresponding

membershi]) were thereti])on tmanimoush- elected.

Mr. C. W. W'illard: Vou will note on oiu' list of mem-
bership thai the President of the United States and the gov-

ernors of the several states ha\e alread\- been elected houoi--

ary members of the Societv.

Mr. 1'~r.\xk X. Clark, Xortlnille, Mich.: That will not

interfere.

President: It strikes me that that would not intci'-

fere, for the reason that the title has passed o\er to other

men since the election. The election is of the man and not

of the office and under the circumstances it will be perfectly

proper to vote for President Taft and Secretarv Nagel.
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Mr. Clark: At page 190 of the last printed proceedings,

under the head of "Honorary Memljers." are named "The

President of the United States" and "The Governors of

the Several States." They are already members, therefore.

H(j\vever, I think as a compliment to the President it would

l)e well to pass this motion, and he should be officially noti-

fied of having been elected.

Mr. S. F. Fullerton : Owing to the fact that the gov-

ernors and presidents are changed quite often, I think the

personnel, the men themselves, ought to Ijc elected.

President : I think it is a very good plan.

Mr. Fullerton: That will include the governor of our

state, the Hon. John A. Johnson, who is a great fisherman.

President : The question is on the election of the hon-

orarv and active members whose names have l)een read.

]\Ir. Meeiian: I think Pennsylvania should be added to

the list.

President: Tliat is all right—make it an indi\idual

matter.

]\Ir. Willard: H we are to break up this old election

of presidents and governors as it has usually been done,

and are to name the president and also several of the gov-

ernors, would it not be well at ever}- meeting to have our

secretary prepare a list naming the ])resident and the gov-

ernors of the different states, and ha\-e their names pre-

sented, and have constantly on our honorary list the presi-

dent and the governor of every state by name.

]\1r. ]>^Ieehan : That is right.

Mr. Charles W. BTTRNnA:\i, Tupelo, ?^Iississippi : That

would eliminate an\- personal feeling in the matter.

Mr. Willard: I make that amendment.

The amended motion was made, seconded, and unani-

mousl}- carried.

j\Ir. Clark : I move the suspension of the regular order

of business for the purpose of offering an amendment to

the constitution.

]\fotion seconded and carried.
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JMr. Ci.ark: I would like to move an amendment to

Article 3 in reference to the officers of the Societ}". by in-

serting" after the words "recording secretary" the words

"assistant recording secretary."

Seconded by Mr. ]\Ieehan.

Mr. Clark : I offer this amendment for the reason that

we may, from time to time, be in the same situation in

which we now find ourselves, our secretary being absent,

and it -probal)l\' would be unusual that the recording and the

assistant recording secretar}' would both be absent. T

therefore offer this amendment and I offer it thus early in

order that it ma}' be before the nominating committee so

that they can provide for it if necessary.

President : We may act on this amendment to the con-

stitution by a two-thirds vote.

Mr. T^rEEHAN : I would suggest a standing vote.

The amendment was carried, 23 \-oting affirmati\"el\- out

of 52 in attendance at the time.

President: The motion is carried In- a bare majority

and the constitution is amended.

ADDRESS OF PRESIDENT.

I see that Ijy the constitution the President is to make a re-

port. I was not aware of this fact, and I do not ])ropose to

take up \-er}- much of y()ur time, but there is one matter that

has come within m\' own experience as state fish culturist

of Xew York which I thinlc \\-ill be of interest to the Ameri-

can b'isheries Society. It is the living cjuestion of fish diseases

causing epidemics and invoh'ing losses of thousands and tens

of thousands and in some cases hundreds of thousands of

fish at a single hatcherv in a single season. AA bile making

this report I do not intend to anticipate what I have to say in

my paper which lies here on the table. But I desire to call

your attention to the fact that this state of affairs is a living-

issue with the fish culturists of the United States and (.)f

every country today, antl it is one that must be met. How it

is to be met you can help, I am sure, to decide. I ha\'e been
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unable lo. 1 have to turn for information from one source

to another, and, as you will see when you look over the list

of papers, I have catalogued, with my comments upon

them, and the recommendations I have made, I know you

will agree witli me that it is a problem of a most serious

and engaging nature.

Now, this question has been pressing upon us since we last

met, but it is not new. Fish diseases are as old as the hills, and

yet fish diseases have not been studied as long as the hills have

l)een under the observation and investigation of scientific

men. We are new in the study of fish diseases. We go to

Germany for information. The scientific men of Germany

take time to study these problems. I do not know whether

they are better paid ihan we are or not ; but at all events

they find time. They get the opportunity to study fish

diseases and we go to them for such little scraps of informa-

tion as we can get. \'ou all know that we do not get very

much. We read about lymphosporidium, micrococcus, Ijac-

terium, and bacillus, and we are often inclined to wish that

this jangle of w^ords might find its way into the sea and be

Ijuried out of sight; 3"et we cannot afford to feel that way

aljout it because the beginning of things lies in the investi-

gation of the actual origin of disease. Treatment comes

later on. In American literature on the subject there is little

to help us. Dr. Hofer's Ijook, in the German, gives some

descriptions and a few lines of suggestions for treatment.

There is the problem today : we know that these diseases

occur; the fisli are dying Ijefore our eyes. The different

states and the United States are losing tens of thousands

of dollars annually—perhaps more than that—from this

cause; and our best results are brought to naught. As I

say, that is the proljlem and the li\"ing problem before us

today.

I do nf)t know that there is anything else for me to report

which would be of much interest to you. I can merely say

that \\ork in fish culture has been steadily growing during

the past year; the states have increased their output; I
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believe that they have inipnjved their methods of fish cuhiire

and of transportation; and if we could only get rid of the

troublesome words "bacterium," "bacillus." "lymphosporid-

ium," "micrococcus" or whatever it may l)e—these horrible

things that cause tuberculosis, small-pox, furunculosis. and

the Lord knows whai—we would all feel much better, and

we would be, and our work would be, far more successful.

(Applause.)

President : The report of the secretary is next in order.

No report has been filed except as contained in the printed

])roceeding-s of our last meeting. The report of the treas-

urer is next in order.

REPORT OF THE TREA.SURER.

Gentlemen :

I herewith sul)mit my annual report as treasurer of the American

Fisheries Society from 'Septeml)er 21, 1908, to July 27, 1909:

RECEIPTS.

1908.

Oct. 15. II. .M. Smith, return of award $100.00

1909.

Mar. 6. S. F. Fullerton, electrotypes 2.50

June 26. ( ;. F. Peahody, error 1908 account-- 25.00

Sale of Transactions 44.22

Yearly dues 654.00

$825.72

EXPENDITURES.

1908. ^,,,.
Sept. 21. Balance due treasurer

in7^
Oct. 13. Stamped envelopes W.7-

1909. ,-,„,

Jan. 26. G. F. Peabody. services of clerk 2d.0U

h>l). 26. Goodwin & McDermot. stenographers
I70 g,

l-'eh. 26. G. F. Peabody, reports and mailing- -(.^^i^

May 24. Stamped envelope's Ij^-
July 26. G. F. Peabody, circulars, etc., and mading Zis.//

$533.67

July 27. I'.alance. cash on hand 292.0,-)

$825.72

Respectfully submitted.

C. W. \\iLL.\KD, Treasurer.

Toledo, Ohio, July 27, 1909.
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~S\r. W'illakl) : In regard to the International Fishery

Congress prize, the committee upon awards decided to

withhold the prize, there heing no paper presented which

was thonght to warrant an award. They accordingly

turned the money back to the American Fisheries Societ}-.

It is a source of great satisfaction to the treasurer to re-

port a balance on the correct side of the ledger. Last year

we had a deficit of about $50, the year before we had a

small balance in the treasury, and four, five, and six years

before that we had deficits all the way from $50 to $200.

]\Ir. Clark : I move that the treasurer's report be ac-

cepted and referred to the finance committee, and that the

treasurer be complimented very highly for the excellent

showing.

Motion seconded and unanimously carried.

Pre.sidext: The president desires to add his own aj^pre-

ciatiDU of the good work of the treasurer. The auditing

committee, which I think might as well be named now, will

consist of ]\Ir. Dwight Lydell, Comstock Park, Michigan

;

Mr. S. F. Fullerton, St. Paul, Minn., and ^Ir. S. W. Down-
ing, Put-in Bay, Ohio.

\\'e will now receive the reports of standing committees,

and I will call upon the executive committee to report.

Mr. W . E. Meehan : I would like to ask for the post-

ponement of that until a little later.

President: Any other standing committees to report?

]\1r. Meehax : The committee on foreign relations, but I

til ink )-ou cannot get that report at present.

President : The committee on foreign relations cannot

report until Mr. Titcomb arrives. He will have a report

to make, but it will not be ready to present to this meeting,

unfortunately. If there are no other reports of standing

committees the next order of business is the appointment

of committees.

The chair will appoint as a committee of five on nomina-

tion of officers for the ensuing year : Mr. S. W. Downing,

of Put-in Bav, Ohio; Mr. W. H. Safford, of Conneaut
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Lake, Pa. ; Air. Ward T. Liowcr, W'ashingloii, D. C. ; Air.

W. P. Alort(jn, Providence, li. I., and Air. John E. Gunckel,

Toledo, Ohio.

As to the committee of three on time and place of holding

the next meeting, I would like to have some suggestions. I

have two names I would like to place on that committee,

but the third one is lacking. Two are Alessrs. Aleehan and

Clark.

AIr. Burnham : 1 would like to name Air. h'rank AI.

Aliller, of New Orleans.

President : The committee on time and place of meeting

will consist of Air. W". JL. Aleehan, Harrisburg, Pa. ; Air.

Frank N. Clark, Northville, Aiich., and Air. IT-ank Al.

Aliller, New Orleans, La.

The chair would like to defer the apix)intment of the

committee on resolutions until the next session.

Before the papers are read, 1 think the committee on

papers should arrange them, keeping in mind the fact that

in the reading of papers preference is to be given ti) the

authors who are present.

AIr. John E. Gunckel ; You know that 1 am the only

resident member in the city of Toledo. In corresponding

with the president, Dr. Bean, and the secretary, A-lr. Pea-

])0(ly, we made arrangements to meet here in September, for

I have found, after being a commodore for a great many
years that we could entertain you very nicely in the month

of September. But after Air. Pea])ody discovered that some

of the fish hatchery people could not come here in Septem-

l)cr. the lime of meeting was suddenly changed, with about

10 days' notice, to this date. That left me in bad condition

to make arrangements to entertain \'(»u as fishermen

should ])e entertained, our mayor being away, our yacht men

all out, and our hook-and-line fishermen all busy. Fortu-

natel}', though, the Castalia Trout Club, which has a na-

tional re])utation, came in and offered to take care of us on

Tluu'sday, and part of tlie reading of \-our i)apers or discus-

sion of j)apers can be carried on in their building at Caslalia.
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I haicil) think thai 1 ought to sit down without thanking

the Societ)' for coming to our town. We ha^'e a fine grow-

ing citv here, with a population of nearly 200,000, and I

have maintained the reputation of the American Fisheries

Society here, having been a member since 1890. I have

never been accused of telling a fish lie that I could not prove.

( Laughter.

)

Now, I \vant to show you what I ha\'e learned these many

vears with respect to building up and doing for other people.

I have practiced in my life something of what the world is

beginning to recognize as wonderful—not what Gunckel has

done, but what I have discovered—in taking the little boy

of the street, the boy who has a bad reputation, the bad boy,

the boy who grows up to be a man whom we do not want,

the boy who anno}'s the Sunda}' school and day teacher.

Eighteen years ago, soon after I became a member of this

Society, I began to take up these little boys, until today I

have a membership in the city of Toledo of 7,000. with a

building costing $100,000, all paid for. I have a national

association with 10,000 members and correspondents all

over the world.

Now, if you have time, I would like to have you come

up to the building at one o'clock any day that you are here

and see those boys of the street in bathing, in the swimming

pocjl, and spend a half-hour in looking at the 1)uilding.

You will not have to spend much of your time, and we will

show you what we have. The other day I had 110 boys in

bathing; for 5 of them it was the first bath they ever had.

One of them had his clothes sewed on. Don't you laugli.

because you have them in every city. You give one of my
bovs 25 cents and tell him to get change, and he will do so

and give vou correct change. They have found over

$35,000 worth of proi>erty on the street and turned it in to

me. While Mr. Willard ^^as there yesterday a boy l)rought

in a comb he had found on the street : and he glories in being-

placed on tlie roll of honor. So I should think you would

appreciate that one of your members is trying what you are
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tn'ing to do, tu prepare food fur the future. I am lr\ing to

make g-ood men out of bad boys. I hope to see vou at our

lniil<h"nq- today at noou when you adjourn, that you may see

those boys and see how Ijusy and how active the}' are. The
floors are all filled with them, reading and studying. There

is no l}'ing, no swearing, no fighting. I have to tell them

fish stories ever}- now and then ; and I have to be a meml:)er

of this society in order to get truthful material. ( Laughter. )

I have the pleasure of introducing ]\Ir. George K. Pome-
roy. one of our leading citizens aufl an actixe member of

the Castalia Trout Clul). But note this—not as a matter

of record, however—no one of the Castalia Trout Cltil)

fellows ever in\ites me to their stream to fish. \\'h\?

Because they know that T will clean it out for them. ( Great

laughter.

)

Mr. George E. Pomeroy, Toledo. Ohio : I certainly am
very happy indeed to have you with us in Toledo. So far

as the invitation to you to visit our club at Castalia is con-

cerned, we have i\Ir. Clarence Brown here who has given

attention to that matter. He was not here when T told

Mr. Gunckel I would be pleased to explain the situation,

but he has come in since, and I will ask him to give you the

details of what we are offering you on Thursday.

Mr. Clarence Brown, Toledo, Ohio : Mr. President and

Gentlemen: By direction of tlie President of the Castalia

Club, T am here for the purpose of extending to \'oiu-

Societ}' an invitation to visit the preserve of that ch\h at

Castalia. and I understand }-ou ha^•e just accepted for

Thursday of this week. We will arrange, if you can indi-

cate something like tlic number, transportation from t'.ie

hotel to the club grounds. The cars of the Lake Shore

hdectric Railwa}- pass the door here, and tlie\- also pass

through our premises. It is a run of al)out two hours.

AVe have made arrangements to charter tlie cars necessarv

to accommodate }-ou all, and we will be glad if \(n\ will fix

tlie time wlien it will suit }-ou to lea\'e and tlie time wlien

vou desire to return. We can verv easilv lake vou down
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liicre, spend a day at the clul> house, see the premises, and

return you here safe, and I had ahnost said sober, in the

evening", but the latter is not guaranteed. (Laughter.)

You will find there a stream that I am sure will interest

you. You will find, I think, the most com-incing evidence

of the successful artificial propagation of trout in a stream

in which there are no fon finalis naturally. They were

planted there a number of years ago, and since that time

we have conducted the propagation of trout until we have

really one of the most remarkable streams in this or any

other country, so far as artificial preserves are concerned.

I will not guarantee that any of you can catch any fish, and

yet I wall guarantee that you can all equal Gunckel.

(Laughter.) He was invited once, and visited the stream.

He did not get a fish. (Laughter.) He has ne\er been

there since.

We are carrying on in that association a work somewhat

similar to his. We are not trying to make good men

out of bad boys, but we have been endeavoring, unsuc-

cessfully, for many years, to make good boys out of bad

men, and Gunckel is beyond the reach of our association.

(Laughter.)

Now, if your association will kindly indicate your ac-

ceptance of our invitation, we will make all the necessary

arrangements and do the rest.

I would first like to inquire, Mr. President, as to the

number that can probably attend. If that can be ascer-

tained, and we can be advised, we will make arrange-

ments accordingly. Again I would like to know when it

would suit your convenience to leave and return. Cars will

be provided and await your pleasure, and we will also pro-

vide some automobiles for your entertainment at tlie club.

We will show you the waters of that trout stream which rise

in Castalia and flow off into Lake Emma : we will shoAv you

both of the clubs there, their hatcheries, and their method of

raising" and planting fish.

If I can have that information, I should be pleased to
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make all the arrangements necessar}' to snil }nnr eon-

venience. ( Applause. )

Mr. W. E. Meeitan ; I hope we will accept the in\ita-

tion, but I would suggest Wednesday instead nf Thurs-

day. Usually w^e finish our business entirely b}" Thursday

noon. Many of the members must go away a])()ut that

time, and while it is possible that the meeting might be

carried later than Thursday noon, it would be safer. I

think, and insure a better attendance if Wednesday were

decided upon rather than Thursday.

President : I take great pleasure in acknowledging the

c(_)urtesy of your invitation, and all the more, because, if

I remember rightly, it was in Ohio, in 1853, that the arti-

ficial breeding of brook trout began, with the experiments

of Dr. Theodatus Garlick, of Cleveland. We have all

heard a great deal about the famous Castalia stream, which

is undoubtedly the finest stream in Ohio ior brook trout,

and the br(jok trout has been the first love of priwite

lish culturists and public fish culturists since the time

of Dr. Theodatus Garlick. It goes without saying that

we are all interested in seeing a success such as yours.

Therefore, we shall try to accept your invitation, and

I will ask some of the members to immediately make

such arrangements as are feasible, communicating with

Mr. Pomeroy and Mr. Brown. I will ask Mr. Meehan

and Mr. h\illerton to serve as a committee to take up this

subject as soon as possible and let us know the result at the

afternoon session.

Mr. Brown: Permit us to suggest, if it is thought de-

sirable, that the Society visit the clul) tomorrow instead of

Thursdav. W"e can make arrangements, but we would like

to know at the earliest possil)le moment, as our normal

conditions do not provide for the entertainment of so large

a number, and we shall have to make pro\'ision for your

entertainment. I will communicate with the clul) by tele-

phone and make arrangements for tomorrow, if it is thouglit

desirable. I can do so as well as for Thuisdav.
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FORTIETH AXXIVERSAKV CELEBRATION.

President : The announcement can be made at the after-

noon session, if that will be convenient.

There is a matter I would like to bring to your attention

now. and that is the communication from Dr. H. M.
Smith, Deputy Commissioner, Bureau of Fisheries, dated

July 22. The communication is as follows :

The American Fisheries Society will soon reach the fortieth anniver-

sary of its establishment, and it would seem proper that some recog-

nition l)e made of this occasion and that a special program be arranged

for an appropriate annual meeting.

If the matter seems to you to be feasible, w-ill j'ou please bring it to

the attention of the Society for such action as it deems proper? I would

suggest the appointment of a Fortieth Anniversary Committee, with full

powers to determine the program and special exercises for that meeting,

to solicit funds, and to do all other things that arc considered necessary,

provided the Society is involved in no unautliorized financial obligations.

AIr. Frank X. Clark: I ni"\-e that such committee be

appointed.

President; The committee on time and i)lace of meeting-

consists of Mr. Meehan, Mr. Clark and Mr. Frank M.

Miller. With this communication before me, anrl witli

another, from the director of the New York Afiuarium, [

shall be glad if they will discuss the whole subject. Mr.

Townsend's letter, dated July 23, is as follows:

It is fourteen years since there has l)een a meeting of the American

Fisheries Society in Xew York City, where a meeting was held in tlic

New York Aquarium on June 12, 1895.

I hereby extend an invitation to the American Fisheries Society to

make its next place of meeting in The Aquarium.

I feel sure that tlic Xew York Zoological Society, the Museum of

Natural History, and the city and state angling associations will be

interested in the matter and that a meeting in New York can be made

interesting to the members.

Hoping tliat you may be willing to recommend this proposal to your

committee. I remain, etc.
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President: ^Ou are aware, of CDnrsc, that the American

L'isli Citlturists" Association, now the American l/'isheries

Sociel}', was fonnded in 1K~U, chietly ihron^h tlie instru-

mentalit}' of L-Jviiigston Stone, a rexered memljer of this

Societ}-. and that Air. Stone was ably seconded in Xew
\'ork 1)}- Roljert B. Roosevelt, one of the first tish com-

missioners of the State of New York. The meeting took

l)hice in Xew York, and it would therefore seeni to be his-

torically interesting if the fortieth anniversary meeting

cotild also be held in Xew York.

AIr. Clark: Is the next our fortieth meeting? I think

that this is the tliirty-eighth. The program so states.

President: The Societv was organized in 1870 (hiring

the same year that there came into existence the Dentscher

Fischerei X'erein. and just the year before the United States

Fish Commission was established. That is what I hnd in

the records, not in our records, btit in the general records

of the history of fish culture. If I am wrong I should be

glad to be corrected, but if that be true, as I believe it is.

because it is published in the state reports of New York,

published also by Air. Clark in his review of fish culture,

in the Manual of Fish Culture, and elsewhere—in fact,

)()u can find it in almost any historical account of the be-

ginnings of fish culture in the United States—if that be

true, 1910 will be our fortieth anniversary, and it remains

for the committee to consider these matters and to decide

whether Xew York be named as the place of meeting.

Mr. C'l.ARK : Do we understand that the committee on

time and place of meeting shall take this matter u]) also?

President: X'^o ; I would like to ha^e a motion to a])i)oint

a special committee.

Mr. Clark: I mo\e that a committee such as Dr. Smith

suggested be appointed.

Mr. Fullertox : A\'e should revise our records. Our

notice savs this is the thirty-eighth meeting. The matter

should be set right.
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Mr. AIeehax : That can be arranged l)y this special coin-

inittee.

President : It is a matter to be investigated, l)ecause the

American Fish Cuhurists' Association was certainly created

in 1870.

]\[r. Clark : I think that is right. If it is in order, I will

state my recollection of the matter. I was not there at that

time, however, I was engaged in fish culture. My recollec-

tion of the matter, and I think it can be traced in our pro-

ceechngs 20 or 2? years ago, is that Mr. Stone gave a short

[)aper on the history of the American Fisheries Societv

and the American Fish Culturists' Societv. Xow, as I re-

member, a few gentlemen, including Mr. Stone and Mr.

Roosevelt, met in a room of some fish association in New
York and organized at that meeting—merely organized

—

what is now the American h'isheries Society; and I think

our president is right in saying that that organization took

place in 1870. However, the}- did no business to amotmt to

anything, any further than organiziiig, and the next year

they had their meeting, and undoubtedly this thirty-eighth

meeting that we now have on our program is taken from

that. I think that is where the mistake is, but I do think

that Mr. Stone, Mr. Roosevelt, and Dr. Hudson and eight

or ten others organized the American Fisheries Society in

1870.

Presidext : I have a reference to Mr. Stone's review of

fisli culture in the United States, if I can find it. I can tell

later what Air. Stone said about it.

Is the committee on papers ready to report ?

AIr. Meehan : Is not theie a motion before tlie meeting

to appoint a committee?

Mr. Clark: I mo\ ed tliat this special committee be ap-

pointed.

Presidext: There are two committees to be a])i)ointed,

one on resolutions and one special anniversary committee.

Mr. Clark : That motion has not l)een passed.
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President: 'J'lie motion is to appoint a s])ecial committee

on the fortieth anniversary of the American Fisheries So-

ciety, a committee of five.

Motion seconded and nnanimonsh- carried.

President: 1die motion was made by Mr. Clark, and I

will ask him to serve as chairman of tliat committee.

Mr. Clark : I snggest tliat }T)u take some time and not

appoint that committee now.

President: It is a Httle difficult to appoint such commit-

tees offhand.

Mr. Clark : There is nothing for that coiumittee to do

at this meeting, and the chair may appoint it the very last

thing.

President: Yes, but I am sure that I shall want Mr.

Clark as chairman of that committee. We will now hear

the report of the committee on papers.

Mr. John E. Gunckel: We have taken the articles as

ihey a])peared, and we give preference to gentlemen present

to read their papers. We have dovetailed the articles, as to

subjects, and Mr. Stevenson will read the order in which

tlie\- will be taken up pursuant to the recommendation of the

committee. They will be read this afternoon, and will con-

tinue with a night session or tomorrow according to your

pleasure.

Mr. Charles H. Stevenson: The Ikst of papers that the

committee has prepared for presentation this afternoon is the

following:

Dr. Tarleton H. Bean, A Plea for the Systematic Stud\-

of I'^isli Diseases.

Mr. W. E. Meehan, Some Recent Experiments in Stur-

geon Culture.

Mr. Ward T. Bower, Notes on the Increase in Size of

Fisli Ova after Water Hardening.

Mr. Charles W. Burnham, Notes on the Yellow Bass.

Mr. Andrew Price, The Economic \^alue of the Sports-

man.

Mr. Charles H. Stevenson, 1'he Fisherv Census of 1908
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The committee will make further report on papers to Ije

presented later.

The report was accepted.

President : We will proceed with the miscellaneous busi-

ness.

The matter of the visit to the Castalia Club preserve

having- been l)rought up and discussed at length, it was voted

to start from the hotel at 8 o'clock a. m., July 28, on the

special car provided by the club.

A recess was then taken until 1.30 p. m.

Afternoon Session, Julx 27. 1909.

The meeting was called to order at 2 o'clock.

Pre.sidext : The committee on the reading of papers has

made a preliminary report, and the order of the papers for

the afternoon has been determined on.

Mr.- Johx \Y. Titcomb : I would like to make an an-

nouncement. A few days ago my attention was called to a

weed cutter manufactured by Aschert Brothers, of ]\Iil-

waukee. Wisconsin. I do not know anything about this

cutter, but if it is what the circular says it is, it is something

that tlie fish culturists want, especially those engaged in pond

culture. So I wrote to the firm and asked them to have it

here, and be ready to demonstrate it, and one of their rep-

resentatives has come. Moreover, I have been informed by

a member of the Castalia Trout Club that the club will be

glad to see a demonstration of this machine tomorro^v at the

])reserve, and I therefore ask that Mr. Aschert go with t:ie

Society tomorrow morning at 8 o'clock, and ha^'e his ci'tter

at the clulj grounds ready for demonstration. Tlie circulars

with reference to it are on the t:able.

The six papers previously announced, by Dr. Tarleton

H. Bean, Mr. W. E. ^leehan. Mr. A\^ard T. Bower, Mr.

Charles \\\ Burnham, My. .Vndrew Price, and Mr. Charles

H. Stevenson, were then presented. The papers and the dis-

cussions are printed in the second part of the proceedings.
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Mr. Joiix A\'. Titcomb: I would like to ask whether

there are any persons here w'ho have papers of their own.

It seems to me they sh(mld have the first chance to present

them.

President : The committee on program has given me
these six papers, and had before it a large number of papers,

wdiich are here on the table, but I believe not one of the

authors of the papers which are here is now presen.t. There

are, however, papers by Mr. Seymour Bower, Mr. John J^^.

Gunckel and Mr. b^rank X. Clark, but the committee j^assed

on those papers, consulted with the authors, and I am told

these gentlemen are not cjuite ready for presentation, l^^or

that reason we go on to the first paper l)y an absent memi)er.

Mr. Titcomb : yiy only object was to give those who

are here an opportunit}' to read their papers first.

President: I would like to ask Mr. Se}-mour Bower, if

he is present, whether there is a question box?

]\Ir. Seymour Bower: There was a question handed to

the committee, and I turned it o\-er to Mr. Stevenson.

Mr. Meehan : There were four f|uestions.

]\Ir. Stevenson : The committee thought there miglil be

a number of questions in the question l)ox. and that it wnuld

be better to defer the matter.

report of the executive committee.

President: I will call for the report of the executive

committee, Mr. Meehan, chairman.

AIr. W. E. Meehan : The tmanimous re])ort of the execu-

tive committee is as follows

:

The executive committee has the honor of making the following re-

port of its work during the year.

Early in the present year your chairman received word from the

president, Dr. Bean, and Dr. Henshall, that there was some difficulty

in making suitable arrangements for holding the annual meeting of the

Society in the Yellowstone Park. It was suggested, under the circum-

stances, that the committee designate anotlier meeting place. A vote of

the committee indicated a majority for Toledo. The president, Dr.

Bean, and the secretary, Mr. Peabody. were notified of the change and

preparations made for liolding a mi.'cting at Toledo, Ohio,
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The committee was advised by Dr. Hugh ^I. Smith and the president

that Mr. Charles H. Stevenson, of Washington, had suggested the estab-

lishment bj' the Society of a fund, the interest of which should be used
for procuring a medal or giving a cash prize periodically to the person

making the greatest achievement in fish-cultural work or the greatest

achievement along such lines. The committee unanimously recommend
that should any moneys be contributed for that purpose they be accepted

and that such moneys be set apart and invested for the purposes sug-

gested. During the discussion on this important subject the question

arose as to whether or not the American Fisheries Society is an incor-

porated body, and if not. whether such a fund could be properly created

and established. This committee, therefore, strongly recommends that

if the American Fisheries Society is not incorporated steps be taken for

incorporation, and a fund of the character named established as soon as

possible.

The committee reports with sorrow the death of the following mem-
bers:

Walter L. Powell, Harrisburg, Pa., in March, 1907. Mr. Powell was
one of the early members of the Pennsylvania Fish Commission and for

several years was its treasurer.

Westley S. Henry, Park Side, Pa., in September. 1908. Mr. Henry
was a member of the Paradise Valley Brook Companj^ and its treasurer.

He was also well known throughout Pennsylvania as the proprietor of

a large hotel in Monroe County, the headquarters of thousands of

anglers of Pennsylvania and Xew York.

Redfield Proctor, United States Senator from Vermont, on ]\Iarch

4, 1908.

R. D. Hume, San Francisco. Cal.. in Xovember, 1908. Mr. Hume
was one of the pioneer fish culturists on the Pacific coast. It was he

who demonstrated the practicability of artificially propagating salmon on
the Rogue River.

A. Starbuck, Cincinnati, Ohio, in 1908. Mr. Starbuck was well known
in Ohio as a propagator of gold fish.

L. D. Huntington, Xew Rochelle, Xew York, in April, 1909. Mr.

Huntington was president of the Society in 1895-6.

The executive committee recommends that the above names be sent

to the committee on resolutions for suitable action.

On motion dnly seconded the report of the executi\e

C(jmmittee was adopted.

Mr. Meehax : I wish to make some remarks with refer-

ence to the question of the incorporation of the society and

with reference to this fimd, more than could l^e i)ut in a

report of tliat kind. A\'liether you decide that it shah come

up later or come up now, I should at some time like to speak

on the question.
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President : That is subject to motion. Do you wish to

discuss that phase of the committee's report now? The
report has been adopted.

Mr. AIeehan : But there is a recommendation in that

report in regard to the incorporation of the Society and the

estabhshment of a fund, the interest of which would be

used for prizes or for medals, or something of that sort.

The mere adoption of that report carries with it, of course,

the question of doing this, and shows that the Society ap-

proves it, but it will require further action of this bodv to

carry anything of that sort into effect. The question in my
mind then is whether it is germane to take it up now or to

take it up later.

President: That rests with the Society. What will }-uu

do about this matter ?

Mr. Titcomb : I move that that portion of the executive

committee's report relating to the awarding of prizes and

matter rele\ant to the incorporation Ije referred to a com-

mittee consisting of the incoming president, secretary, and

treasurer of the S<KMety with power to act.

Mr. Meehan : We might add to that committee, with

Mr. Titcomb's approval, the chairman of the incoming

executive committee, on account of the general Imsiness of

the year.

Mr. Titcomb: That is acce])ted.

I'he motion was seconded and unanimously carried.

President: We will hear the report from the auditing

committee, which will Ije read by the secretary.

Acting Secretary: The auditing committee's report is

as follows

:

We have examined the report of the treasurer, together with

vouchers, and find the same correct. Dwight Lydell,

Sam. F. Fullerton,

S. W. DowxixG.

Committee.

The rei)ort was adopted.
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President : We will ikjw hear the report of the committee

on foreign relations.

AIr. Titcomb : The chairman of the committee on foreign

relations is not here, but he wrote me stating that he will

have the report ready in time to print. Some of the matter

prepared by that committee, especially its chairman, is quite

interesting. Therefore, I suggest that if he has it read}^ in

time it be printed as part of the transactions of this Society.

President : It is moved that the report of the committee

on foreign relations be printed as part of our transactions if

received in time for the printer.

The motion, seconded by ^Ir. ?^Ieehan. was unanimously

carried.

AIr. ]\Ieeiian: I would like to announce that imme-

diately after adjournment this afternoon, the committee on

time and place of meeting will convene here at the officers'

desk to hear suggestions for place of meeting. This com-

mittee consists of Messrs. Meehan, Clark, and Frank M.

Miller.

President : The committee on papers is Mr. Gunckel,

Mr. Seymour Bower, and Mr. Stevenson, and I would like

to ask that committee to examine the papers which still

remain and return them to the Society in the order for

reading, if any of them are to be read.

The committee on resolutions has not yet been named,

I believe, and the committee on the fortieth anniAcrsary

meeting has not been named. The chair would like to an-

nounce the committee on resolutions. He is not prepared

as vet to name the other committee. The committee on reso-

lutions is as follows: 'Mr. John W. Titcomb. A\'ashington,

D. C, chairman; ]Mr. S. F. Fullerton, St. Paul. Minnesota;

I\Ir. W. E. Meehan. Harrisburg, Pa. ; ]\Ir. Seymour Bower,

Detroit, ]Mich., and ]Mr. Dwight Lydell, Comstock Park,

^Michigan.

]Mr. Titcomb: I move that the papers be referred to the

committee on program, and that we have an evening session ;

(\.n<\ I suggest further that the committee assign some par-
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ticiilar hour when matters relevant to pond culture may be

discussed. I do not know whether there are any papers on

that sul)ject. 1)ut it is an interesting' one, and all those who
desire should have an opportunit}- to discuss it. It seems to

me that we ought to have a time set apart for this when all

of those posted on the subject should be present, in order

to bring out all the information possible.

Mr. Meehan : I suggest also that should there be in the

question box any questions relating to pond culture, they l)e

brought forward at the same time.

Mr. Clark : I wish to state that T have prepared no paper

on the subject given in the pr(^gram. The announcement is

a mistake.

Mr. Gunckel: When ^h. Peabody was here, he said he

put me down for the suljject which you will see on the pro-

gram, and he sai(l,"If \ve ha\e enough papers you won't have

to read yours." (Laughter.) Now, I have discovered a

sufflcient numljer of papers to have a discussion as long as

}"Ou sta\' in this town. ])ut I will tell }'ou what T would like

to have you do. It would be no trouble for me to prepare

a paper, even if I had to leave you ten or fifteen minutes for

that purpose. If I prepared a paper T would get through in

thirt\' minutes. Xcjw, if on Thursda}' }'ou will adjourn

here at 1 o'clock and come out to the newsboys' building" at

that time, stay ten minutes, and see 100 boys in bathing,

some of them that never had a bath before, and h\e minutes

to look through the building, and five minutes to get back

here, that is half the time we would spend in reading a paper.

If vou will do that Thursday, I think you will discover

something of interest, and when _\'OU go to your home you

will sav, "Well, there are other things besides fishing." I

would like to haxe you consider that, but if you want a

l)aper I can get off into a corner and figure one out \Qvy

quickly. (Laughter and applause.)

Mr. Titcomb: We will probably all go to Castalia to-

morrow, and I suggest to the committee that the subject of

pond culture and all matters relevant to it be discussed there.
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But I cannot close without suggesting also that after 'Wv.

Clark reads his pa^^er on "What is a Fingerling," Air.

Gunckel read a paper on "Why is a Carp." (Great laugh-

ter. )

President: I think Mr. Clark and everybody else will

admit that it is no joke to raise hngerlings. even if fingerling

be a joke.

The Society then adjourned until 7.30 p. ni.

Evening Session, July 27, 1909.

The meeting convened at 7.30 o'clock.

Pre.sidext : The committee on the fortieth anniversary

will be Mr. Charles H. Townsend, director of the New
"^'ork Aquarium, chairman: Mr. Frank X'. Clark, Xorth-

ville, Mich.: Dr. Hugh M. Smith. Washington, D. C. ; Mr.

W. I-'.. Meehan, Harrisburg, Pa., and ]\Ir. George P. Slade,

]jresident of the South Side Sportsmen's Club, Long Island,

X^ew York.

Mr. Clark: \\'ould it not be better to offer some name

instead of mine?

President : The president does not think so.

]\Ir. Clark : It occurred to me today, after I made the

motion and you very courteously appointed me as the chair-

man of that committee, or said you were going to, that it

was very kind in }Ou, but perhaps the members of that com-

mittee should be mostly X'ew York men. Xow if }Ou are

sure you have not enough on there for that purpose, I do not

wish to shirk any duty.

President: We have one western man. Mr. Clark, four

eastern men, one from Washington, one from Philadelphia,

and two from Xew York. I might say further that although

not identified with the committee, I shall do all in my power

personally to aid to make the fortieth anni^•ersary meeting

a great success.

Mr. Meehan : As one of the members appointed on that

committee I hope you will see that Mr. Clark's name is re-
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tained there. Air. Clark has been a ctjiistant aUeiuhmt at

the American Fisheries Society for a qnarter of a century,

and has not missed a meeting in that time. His experience

in making arrangements would he invaluable to the com-

mittee, and I think Air. Clark by all means ought to be a

member.

President: I agree with you. I want to read a little

paragraph in a letter from Dr. Smith, who wrote to me and

to Air. Willard on this subject. I think this paragrai)h has

been inc(_)rporated in the resolution under which this com-

mittee has been appointed.

I would suggest the appointment of a fortieth anniversary committee,

with full powers to determine the program and special exercises for

that meeting, to solicit funds, and to do all other things that are con-

sidered necessar\-, provided the Society is involved in no unauthorized

hnancial expense.

I believe that is incorporated in the resolution so that this

committee is charged with the duty as dehned in that part

of Dr. Smith's letter.

AIr. Titcomb : Alay I ask as to wdiether that will authorize

the committee to incur the expense of postage up to say $20

or something" like that ?

President: I think the committee might as well be in-

structed now as at any time on that point.

AIr. Titcomb: I move that the committee l)e authorized

to incur an expenditure for postage in an amount not ex-

ceeding $20, and furthermore, that the committee be author-

ized to edit and prepare a special commemorative edition of

the transactions, if that is not included. What I mean is,

that this committee shall have the arrangement of the i)ub-

lication of the transactions in this particular instance.

President: I think that was intended to be covered in

this sentence, "with full power to determine the program

and special exercises, solicit funds, and do all other things

that are considered necessary."

Mr. I^itcomb: Ordinarily that would refer to the

r.rran^'entents and manai-ement of the meeting, and would
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not refer tn tlie puljlic'iiinn of the transactions afterwards.

1 would like to see my suggestion incorporated and have it

fully understood, and I make it as a motion.

President : It is moved that $20 Ije authorized to be ex-

pended as postage, and that the anniversary committee also

be authorized to edit the papers and see that the}' are properly

printed.

Mr. AIeeiiax : Before that is put—it meets my fullest

approval—it seems to me there is another (juestion that

might arise to make it advisable to add another phrase. This

committee is to make all arrangements, and is authorized to

make arrangements for the program for this meeting. Xow,

such a program should be published beforehand and sent to

the various members of the Society. That would necessarily

entail an expense, not a large expense to be stire, but it seems

to me that perhaps a little more might be added so as to

cover the authorized expenditure for the printed program

for this meeting. You now cover postage and correspond-

ence. The committee will be authorized to prepare a pro-

gram, but it is not authorized to print that program.

Mr. TiTCOMB : Your idea is that this committee should

prepare that program instead of the secretary?

Mr. Meehan : Naturally, it says so.

Mr. Titcomb : Then I should think that instead of limit-

ing it to $20 they be authorized to make the necessary ex-

penditure for postage, preparation and printing of program,

etc.

President : Do you think that this is not sufficient author-

ity for the committee "to determine the program, special

exercises and solicit funds." What are these funds for

except for the necessary purposes to which you refer?

Mr. S. F. Fullerton : This $20 doesn't look good to me

—limiting the committee to $20. If the committee is going

to do the secretary's work and send out circulars and pro-

grams for the meeting, it ought not to be limited to $20.

Mr. Titcomb : I accept that amendment.
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Mr. Fuli.ertox: We should take the money from the

treasnr}-.

Mr. AIeeiian : Then the funds sohcited should go iuio the

treasury.

Mr. Fullerton: Before the original motion is put I

think another clause should be added. The committee

should work in harmon}' with our secretar\- in regard to

this, because a lot of matter will come to him that would not

go to the committee.

Mr. Titcomb : I think the committee sh(5uld have the

editing and publication of the transactions.

President : Was not that included in your motion ?

Mr. Titcomb : That is intended.

Mr. Fullerton : The secretary should be consulted.

Mr. Titcomb : Of course.

The motion as amended was unanimously passed.

Mr. Stevenson : Before proceeding to the reading of

papers, I wish to say that our esteemed secretary is lying

critically ill in Chicago, and I move you, sir, that our acting-

recording secretary be directed to send a telegram of sym-

pathy to Mr. Peabody at the hospital in Chicago.

The motion was seconded and unanimously carried bv a

rising vote.

Mr. Titcomb : I suggest that the committee on resolu-

tions prepare that resolution.

Mr. Clark : I suggest that it be sent tonight, and under

the acting secretary's name.

So agreed.

President : We will now hear the report of the committee

on nominations.

Acting Secretary: The chairman of the committee on

nominations has requested me to make the following an-

nouncement :

For President, Mr. Seymour Bower, Detroit, Michigan.

For Vice-President, Mr. W. F. Meehan, Harrisburg, Pa.

For Recording Secretar\-, Wv. George F. Peabody, Ap-

pleton, Wisconsin.
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For Assistant Recording Secretaiy, Air. Ward T. Bower,

Washington, D. C.

For Corresponding Secretary Mr. Charles G. Atkins,

East Orland, Me.

For Treasurer, Mr. C. W. W'illard. ^^'esterly. R. T.

For Executive Committee :

Mr. S. F. Fullerton, St. Paul, Minn., chairman.

Mr. C. H. Stevenson. Washington, D. C.

Air. C. H. Townsend, N^ew York City.

Mr. G. H. Lambson, Baird, California.

Air. George T. Alathewson, Thompsonville, Conn.

Air. Frank Aliller. Put-in Bay, Ohio.

Air. Jabe Alford, Aladison, Wisconsin.

Mr. Clark: I move that the report of the committee on

nominations be accepted and adopted.

The motion was seconded and unanimously carried.

President : This carries the election of these members.

Air. Titcomb, chairman of the committee on resolutions,

llien prcsentefl the following telegram to be sent to the sec-

retary. The message was approved and directed to l)e sent:

Mr. George F. Peabody,

Presbyterian Hospital, Chicago.

The American Fisheries Society extends sincere sympathy to you,

and prays for your speedy recovery.
Ward T. Rowek,

Acting Secretary.

Pre.sidext : The next order of business is the reading of

papers, and we will now hear a paper on "Some Details of

Salmon Culture," by W. O. Buck, Grand Lake Stream. Ale.

Air. Buck's paper was then read, and was followed by a

paper by Mr. John N. Cobb, on "The King Salmon of

Alaska." and by a paper by Air. Seymour Bower, on "The

Rainbow Trout in Alichigan," all of which, with the dis-

cussions, appear in the second part of the proceerlings.

AIr. Pomeroy: We would like to have it understood as to

the car. Of course we cannot hold the car, but it will be
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ready at 8 o'clock in front of the Secor I lotcl and will hi-ini;-

you back here to tlie house; so if you will all be readv as

]>romptly as possible it will oblige us. Wq probably can hold

it a minute or possibly two minutes, but not much longer.

Everything is arranged to change the date from Thursda\-

to Wednesday morning at 8 o'clock.

Mr. C. W. Willard: Will you instruct us what car to

take in case any should be late?

AIr. Pomeroy: If you wdll get a Lake Shore Electric time

card it will show you what car to take to go through tf)

Sandusky. It is the Sandusky car on the Lake Shore h'lec-

tric that }du must take. I Ijelieve that the 9.30 car would

take you through, but there will be no trouble at all in

getting from the porter in the house a little time card for

that road.

Mr. Willard: At what station do they get off?

]\Ir. Pomeroy: Castalia. It is right in our grounds, ddie

car will stop for you there. There will be no difficult v in

locating the site, and you get off at the u])per part of the

grounds. There is a foot bridge across e\-eiy stretch of

W'ater, so that you can walk through to the clubhouse in six

or seven minutes, if you chose to come straight, or if you

follow either stream you will reach the clubhouse.

The Societ\- then adjourned.

Castalia, Ohio, July 28, igog.

]\feeting called to order by the president at 12 o'clock

noon.

President: There are two coiumittees to report, one, the

committee on the fortieth anni\ersar\-, whose report we will

now hear.

'\\\<. \\ . \\. Meeitax : We were a little embarrassed. There

were two i)ro])ositions made, or rather two invitations ex-

tended, one for us to go to X^ew Orleans, and the other to

New ^'o^k. Those who adx'ocated Xew "S^ork did so on the

uround that the next meeting would mark the fortieth anni-
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\-ersary of llie life of tliis Societ}-. The (^iher invitation

from Louisiana was couched in such cordial terms, and the

reasons given were so strong, that the committee felt embar-

rassed, but has finally decided to report in favor of holding

the meeting- in Xew York at the Aquarium, to mark tlie

fortieth anniversary, and in the last week in September, be-

ginning on Tuesday. The committee strongly recommends

that the Society at its next meeting take action toward hav-

ing the following annual meeting held at New Orleans,

Louisiana.

AIr. Clark : I move that the report of the committee be

accepted and adopted.

Mr. Fullertox : Does that include the recommendation

for New Orleans?

Mr. Clark: It does, so far as we have power. The

Societv cannot this vear, of course, positively set the time of

the meeting for 1911, but it can adopt the committee's

recommendation. That does not necessarily put the meeting

in New Orleans.

Mr. Meehan : We simply recommend tliat the ])lace be

considered next year.

The motion was unanimously carried.

Mr. Meehan : I think we should like tr) liear a few

words in reference to Louisiana.

Mr. Frank M. Miller: Not much more can be said bv

me than what has been so eloquently said by the distin-

guished chairman of the committee. I think myself that the

time has come for the Ainerican Fisheries Society to be true

to its name. Here you are a lot of eastern, northern and

western men. Probabl>- Mr. Burnham and myself are the

onlv southern men here. The south is a great country, in-

creasing enormously in its resources, and it lias l)een

neglected by the rest of the country : but we are now waking

up to the fact that we are a part of you. and we want brother-

hood with vou that we may secure our common ideal of

making this the greatest country on the face of tlie earth.

(Great applause.)
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Onr slate is imw \\akin,i4" u\) tn tlic fact tliat the inlnral

resources which we possess in great quantities haxe been

sliamefully abused. This is the first }-ear that we lia\e e\er

had any restraining hand upon our people, and some of them

don't Hke it. But nex'ertheless, the natural resources of the

State of Louisiana are almost fabulous, and we want you to

come down and see them.

As far as fish are concerned, with singulai" fatuit)- we have

turned over the conservation of the fish to the Dago, the

most undesirable citizen we have, a curse to anv communit\'.

He will eat anything from a mouse to a dog, and from a

mocking bird to a buzzard. He has seined the waters of

the Gulf with seines that will catch a mosquito, and the fish-

ing industry of our state has been shamefully neglected.

Now, we on the Gulf front ha\'e awakened to the fact

that something must be done, and we tliink it should be done

through the American Fisheries Society.

If you come down there in 1911 our go\ern<jr will invite

the governors of the other Gulf States to come themselves

and send representatives, and we will ha\'e a convention

worth while. I can assure you that we will give you all a

very excellent time.

New' Orleans is a beautiful city. It is not an American

city ; it is somewhat foreign. But nevertheless you ought to

see our city, ought to see our state, and I bespeak on the ])art

of the State of Louisiana the most cordial invitation to \'ou

to come there to hold your convention in 1911. (Great

applause.

)

President: i\Ir. Miller, I do not believe that the members

of this Societ}- recjuire any argument to prove \\hat vou have

said to them, because they know from their own ])ersonal

observations that the southern waters are richer toda\- in the

fish which we love than are the northern waters. The finest

fish that take the hook or leap to the fly are in the southern

waters ; the best oysters that I ever ate I have eaten in New
Orleans; and I understand that the little-neck clam also is

found within the jurisdiction of the State of Louisiana; and
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there isn't any doubt about what can be done with the httle-

neck clam in Louisiana when Miller and his associates get

hold of the problem. I am very glad, indeed, to second the

action of this Society as far as I am able to do so. I would

like to go to New Orleans again and again.

Mr. Miller : I thank vou.

REPORT OF COMMITTEE OX RESOLUTIONS.

President : Is the committee on resolutions readv to re-

port?

Mr. Titcomb : The committee has the honor to rejjort the

following resolutions

:

Resolved, That the thanks of this Society be extended to ]\Ir. John E.

Gunckel, of Toledo, Ohio, the friend of the bad boy, the patron of the

good fisherman, for the successful manner in which he has dealt with

the difficult details connected with holding our convention of 1909, and

the Society, in grateful acknowledgment of his efiforts, offers to furnish

him indefinitely with the underlying facts upon wliich to base his future

literary triumphs in piscatorial narration.

Resolved, That the American Fisheries Society, appreciating the pleas-

ure and profit derived from the opportunity of visiting this club house,

grounds and trout stream, most heartily thank the Castalia Trout Club,

its officers and members, for the privilege of enjoying their hospitality.

Whereas, As silenth' as the clouds obscure the sun and shut out the

rays which brighten our days, so does the grim reaper whom, for want

of a better name, we call Death, gather his harvest of those whose

companionship in the Society has brightened our meeting and whose

work has done so much to help along the cause we are all enlisted in.

Little is the space that anyone fills in the world, yet it was the labor of

such men, whom we will sadly miss, that made possible something which

without them we would still be groping for.

Resolved, That we shall miss our deceased brothers whose names

follow, and in our sorrow we feel for those who were nearer and

dearer, to whom we extend our sincerest .SN-mpathy

:

Walter L. Powell, Harrisburg, Pa.

Wcstley S. Henry, Park Side, Pa.

Redfield Proctor, United States Senator from Vermont.

R. D. Hume, San Francisco, Cal.

L. D. Huntington, New Rochelle, X. Y.

Alexander Starbuck, Cincinnati, Ohio.
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The report of the committee was approved, the first two

resohitions being" unanimously carried, and the last resolu-

tion being adopted by a rising vote.

Mr. Titcomb : The committee offers the following addi-

tional resolution:

There shall be a standing committee of three to be appointed annually

by the president, to be known as the editing committee. The committee

shall have power to pass ui)iin all papers presented and decide whether

they shall be published in the ])roceedings of the Society, and shall also

have power to edit the report of the discussions before publication. The

committee shall also have power to edit any paper which it may con-

sider worthy of publication, but which is not in literary form. W'lien

the work of the committee is completed the manuscript is to be turned

over to the secretary for publication. An}- papers rejected are still the

property of the Society and are to be hied by the secretary.

Tf I mav 1)e allowed to add a word in this connection:

The editing of papers which contain good stuff, as an editor

might call it, I think should encourage practical men, and

manv of us ha^•e not had the advantage of a college educa-

tion. This resolution really should encourage the practical fish

ctilturists to present to us more material than they do today.

Thev hesitate about it now, because they fear that it will not

be |)resented in proper shape. Here they have an o])portu-

nitv to do it through a committee who will put it in pro])er

shape before it is published.

Mr. Clark: I move the adoption of the resolution.

Dr. Evermann: T would suggest instead of the name

"editing committee" that you call it "committee on pul)lica-

tion."

Mk. ]\Ieeti.\n: It is not a committee on publication. 1"he

l)iibhshing is done bv the secretary of the Society. This is

purelv an editing committee.

Dr. Evermann: It seems to me the name committee on

l)tibHcation woidd co\er the whole ground. Slips may 1je

made between the secretary and the committee very easil\'.

1die committee should consider not only the literary form,

but matters of fact and also points of good book-making.

President: I woidd like to say from my personal ac-
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quaintance with editorial work that it is going to be rather

difficult to find a committee that will be able to do this work.

The secretary has done it heretofore, and every one knows

it is not a light matter. However, that will have to be con-

sidered in the selection of the committee. It will always be

a live proposition to find a committee that will really do the

work. It is no very easy matter to get i)ublications in print

properly.

]\Ir. Seymour Bower: Am I to understand that the sec-

retary is to submit the proofs the same as usual, or is the

action of the editing committee final? A\'(»uld aulhnrs have

n(j opportunity of making corrections themselves? I think

that the proofs, both of the discussions and papers, should

1)e returned to the authors, because this editing committee.

wliile it would pohsh up and put in nice form, might unwit-

tingly change an idea and con\ey a wrong impression.

Mr. Titcomb: It is my understanding, after conferring

with the other members of the committee, that following the

revision the matter would go to the authors, that is, any

minutes of discussion, if they are to be edited at all, of

ctjurse. should be edited before they go to the author or

speaker, so that he may liave a chance to see whether he has

l)een misrepresented and may make necessary corrections.

President : I of course assume that this committee will

act just as any other editor would act, submitting proofs to

tlie authors and incorporating any necessary corrections that

they may indicate.

Mr. ]\Ieehax : That is my idea—it should naturally go

])ack to the author.

The resolution as amended. Ijeing acceptable to the com-

mittee, was adopted.

President: I will name this committee later.

Mr. Meehan : I move that we take a recess subject to

the call of the president.

This motion prevailed, and a recess was taken until 3.10

p. m.. when the meeting" was called to order.

President: Before we begin the consideration of the
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papers, I will announce the committee on publication : Dr.

Hugh M. Smith, chairman; Mr. W. E. Meehan, and Mr.

Ward T. Bower. I suppose a committee of three will be

large enough.

Mr. Meehan : Don't you think you had better have all

three members men from Washington? I do not say this to

shirk work.

President : T wanted to have the benefit of Mr. Meehan's

editorial experience. Mr. Meehan has been the editor of an

important daily paper for so many years of his life, besides

having distinguished himself in other literary fields, that I

should be sorry t(^ miss his guidance with this committee

:

and I name Dr. Smith, because it is through Dr. Smith that

this necessity was first brought to the attention of the So-

ciety. Then Mr. Bower, being our assistant secretary,

would naturally perform the work which would otherwise go

to the recording secretary.

Mr. ]\Ieehan : I am ready to do anything that the Society

wants me to, but if you had three men in Washington

they could work conveniently together.

President: The committee will stand as announced.

I do not know of any other business except the reading of

pa])ers. Since the meeting of last evening a paper has Ijeen

recei^-ed from Prof. Ward. I will read to vou the full list

of ])apers that remain to 1)e considered, and will ask you to

decide which of them shall be read :

Dr. S. P. Bartlett, The Future of the Carp.

Mr. John L. Leary, The Propagation of Crappie and Cat-

fish.

Mr. Felix A. Laumen, Some Essentials in Pond Culture.

Air. S. Ci. ^^^orth, Progress in Hatching Striped Bass.

Mr. C. H. Thomson, Protection of the Undersized Trout.

Prof. H. B. Ward. Tlie Eeaping of tlie Alaska Salmon.

Mr. A. Kelly Evans, The Awakening of Public Interest in

the Improvement of the I^'isheries of the Pro^•ince (^f On-

tario.

This last paper, by the way, has not yet been recei\'ed, and
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consequently cannot be considered, except that we might

have a vote to pnbhsh it if received in time for pnl)hcation.

The first paper on the hst is Dr. Bartlett's. the next Air.

Leary's. the next Mr. Laumen's, followed l)y Mr. Worth.

'Mr. Thomson and Prof. Ward.

Mr. Clark : I move that we take up the questions in rela-

tion to ]jon(l culture, and the papers in that line first.

The motion was adopted. The first ])aper on jjond culture

being that of ]\lr. Leary, it was read by the assistant secre-

tary and was discussed. The paper Ijy Air. Laumen was

next read by the assistant secretary. These papers appear in

the second part of the proceedings.

President: Tlie (jnly papers remaining on the program

are those by Dr. Bartlett, Mr. Worth, Mr. Thomson, and

Professor ^^"ard.

Mr. Clark : I move that the remainder of the papers be

read by title, and cf)nsidered read and be published in the

proceedings.

The motion was carried.

The Question Box was then taken up. The questions con-

sidered and discussed will be found at the end of the ])apers

and discussions.

Mr. Clark: Mr. Brown, of the clul), has requested me to

ask when it is desired that the special car go back. It can go

back any time that the Society sees fit.

President: I cannot see an}- reason wh\' <»ur proceedings

should not be finished by 4.30. It appears that we can finish

the Question Box. install the new officers, an<l do all that re-

mains to be done by 4.30.

AIr. Clark: Then I will tell Mr. Brown that is the wish

of the Society.

President : I take this opportunity to thank you for

having endured my ministrations during the past year. One

of the greatest pleasures after taking up a responsibility is

laying it down, which I do with great cheerfulness under the

circumstances, because I know that my old and esteemed

friend, Mr. Seymour Bower, will take up the work and
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prosecute il wilh greater vigor and no (l(jiil)t more discretion

than 1 ha\e been al)le to exercise. It was said 1)\- a very

eminent humorous poet that

Men dyiiiij; make tlieir wills,

But wives escape the work so sad :

Why should they make what all their lives

The gentle things Iiave always had? '

,j

Speaking" a1:)Out dying, which, of course, the present ot^-

cers are about to do, some of us have an old western feehng

that if \ve must (he we prefer to (he with our boots on.

Now, thanks to the generosity and kindness of our treasurer,

wdio is not here, I am al)le to die with my boots on. You
can see for yourselves. (T.aughter. ) (The president here

referred to a pair of toy rubber boots. )

I now have the pleasure of asking ]\Ir. Clark to induct the

president-elect to the chair.

Mr. Clark ; Mr. President, as long as 29 }'ears ago, wlien

otn^ late Professor Baird, the founder of the fish-cultural

work of the national fish commission, asked me to take hold

of the wnvk in Michigan, ]jlans were formed for taking it up

permanently at Xorthville. At that time we had diseases

among our fish, and I made up my mind that we must have

some one connected with that work who would be able to

doctor them. Knowing that the United States Fish Com-

mission at that time did not ha\'e money enr)ugh to employ

a trained physician, I looked about for the next best man

t(j help me, and I engaged a druggist. ]\Ir. Bower, to help

start the work at North ville 29 years ago the first of Sep-

tember, and from that time on he has done practically

nothing but fish-cultural work. I d(j not wish to take the

credit. I simply picked him out as a fish doctcjr ; but, Mr.

President and gentlemen of the Societ}', I builded better than

1 knew. He was not a fish doctor, but he has turned out to

1)6 one of the best fish-culturists in the world today. ( Great

a])])lause. ) And T now take pleasitre. Mr. President, not

in introducing him, btit in indticting iMr. l>ower to the office
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and chair of the presidency of the greatest society, to my
mind, in the world, tlie first state superintendent (I think

I speak advisedly) ever elected to preside over the American

Fisheries Society. !Mr. Seymour Bower, gentlemen. (Great

applause.

)

REMARKS OF NEWLY ELECTED OFFICERS.

Mr. Seymour Bower : Mr. President, and gentlemen of

the Society, if I would ordinarily feel greatly embarrassed

on an occasion of this kind, I certainly feel doubly so after

what Dr. Bean and Mr. Clark have said. I feel so em-

barrassed, in fact, that I heartily wish that this part of the

program might be omitted. I am free to say that I do not

enjov this stage of the proceedings even a little l)it. l)ecause

T am not l)uilt that way. and yet I do want to thank each

and every member sincerely and feelingly for the expression

of confidence conveyed in your choice of an official leader for

the ensuing year.

During my life I have belonged to, or rather have been

identified with, several orders and organizations, l)ut I can

truthfully say that the one that I have learned to love bet-

ter than an}' other is the American Fisheries Society, not

because I have had the honor of serving as your secretary,

nor yet the still greater honor of today, l)ut because my rela-

tions with the Society have brought me into contact ^vith

some of the salt of the earth, and have made for me some of

the strongest and best and most enduring frienships of my
life.

I joined this Society some 18 or 20 years ago, and have

attended nearly every one of the meetings since that time. I

have been present at a meeting when the total enrollment

did not exceed 15. T have seen the Society on the rocks

financially, and when the future looked none too bright, but

thanks to the loyalty and persistency of the old guard, and

the hearty cooperation of the United States Fish Commis-

sion, now known as the Bm-eau of Fisheries, and the boards

of commissioners of the several states, and last but by no
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means least, to haviiii;- the best treasurer that tin's or any

utlier Society ever had (applause), we are todav, I l)elieve

on a surer basis and sounder foundation than we e\-er were

l)efore : and I believe we are going to continue to grow in

numbers, strength and influence.

Gentlemen, if there were any doubt as to my apprecia-

tion of the high honor you have conferred. I ha\e onlv to

l)()int to the long roll of able and distinguished men on the

list of m}' i)redecessors. Referring to only a few who have

passed to the great beyond and who ha\'e earned a nation-

wide reputation Iw earnestlv striving for what we today arG

striving for, we find in that list the names of Robert R.

Roosevelt and Eugene G. Blackford, of New York, Henr\-

L. Ford, of Pennsylvania, Marshall ^McDonald, of \^irginia.

and in my judgment, greatest of all, that magnificent man
of brains and culture and heart, the noblest Roman of tliem

all, General Bryant, of Wisconsin. (Great applause.

)

In tlie presence of so many ex-presidents, I would ordi-

narily feel some delicacy in referring to any particular one,

and would hesitate to do so, but there is one who, by his

many years of unpaid and unselfish devotion to tlie cause

of honest. ]M"ogressive and scientific fish culture, has en-

deared himself to every member of this Society. We all

know him and know his true worth, and his absence from

this meeting is most keenly regretted. 1 refer to that

grizzled old \eteran and grand old man wbiom we all have

learned to love. Hon. Henry T. Root, of Rhode Island.

(Great applause.)

Just one more moment of your time. I want to urge

everv single member here to make a si)ecial effort to be

l)resent at the fortietli annixersary meeting and also to

attend as many of the futtue meetings as possible. Make
some personal sacrifice to do so, if necessary, and I want

you to come prepared to offer some idea, thought, or sug-

gestion that will be helpful to all of the members, and that

will C(Tntribute to the common fund of fish-cultural know-

ledge. We must gi\"e and take in this Society; we must be
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as willing to teach ^Yhen we can as we are to learn when we

can. We must be as willing to tell others what we k-now as

we are anxious to learn what they know. In short, we niusr

make this Society the great hsh-cultural clearing-house for

the interchange and taking up of old and new thoughts and

ideas. In this way and in standing loyally first, last and all

the time by whatever is for the best interests of this Society,

ma\- we hope or aim to be, or perhaps I should say conti^-'uc

to l)e. the one high-class, strongly-organized representahxe

Ijodv in our field of endeavor in this country if not in the

world. I thank you. (Great applause.

)

I think the next thing on the program is to have the

\ice-president called on the carpet, and I will appoint Dr.

E\'ermann as a committee of one to escort him U) the frcjnt

and ])ut him on the firing line. (Laughter. )

Dr. i'^\KRMAXx : I am sure we will all be glad to have a

word from our worthy vice-president.

N'ice-Presii'Ext W. I-^. .Mi:i:ii.\x: Mr. President and

gentlemen, \nw have done me an honor in electing me your

vice-president. I am well aware that it is more of a courtesy

position than one of active work. Nevertheless, I deeply

appreciate it. and should occasion rec|uire my services they

will be granted to the best of my ability. I suppose I \\\\\

have to be simply in the position of the man in the western

l)art of the state. He was not noted for his public spirit or

usefulness, and he died with his boots on, as our ex-presi-

dent aptlv ])ut it. Afterwards his friends, or the people, not

know^ing just wliat to ])ut on the tombstone, and not wanting

to tell an\' lies about liim. car\-ed tin's inscription:

He done his damnedest.

Angels could do no more.

( Laugliter and ap])lause).

President: I believe this Society would like to hear a

word from our newly elected treasurer.

Treasurer (". \\\ W'iij.ard: I wish I could find words to

express my feelings, but up to the present time, and I have
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been treasurer of this Society since 19U0. wliich means
a1)ont 9 years, I liaxe never l)ef<)re l)een asked Id make a

speech to you.

President: Yon have not been used rii^ht tlien.

Mr. W'illard: And I li()])c it may I)e tlie last. I can only

sa_\' a ver}' few words indeed. 1 accept this office fulh' realiz-

ing the res])onsibilities that ma}' possibK- 1)e incurred b}' so

doing, with the creation this }-ear of new committees, and

an assistant secretary who will ha\'e to l)e paid a salar}-, and

a committee for the anni\-ersary which will come off the

ne.xt )-ear. and also a salaried editor, which will probable-

take all the lunds we can possibh' laise. (Laughter.)

Howe\'er, as I ha\e said several times ])re\-iouslv, I will

endeavor to uuse sufficient funds. If diev cannot Ije

obtained from the members T will take them from mv o.wn

pocket, and as I have always previouslv stated, if we find

that the Society i^ourishes and there is a good sum coming
into the treasury, T will take half of it and the Societv can

have the other half. (Great applause and laughter.)

INTERNATIONAL FISHERIES COMMISSION.

President : I understand Dr. Evermann lias a word to

say about the International Fisheries Commission.

Dr. Evermann: I thought it might interest the Societv

to hear a word regarding the present status of the work of

the International Fisheries Commission, about which some-

thing was said a year ago at the meeting in \\'ashington.

The commission held several meetings after the comple-

tion of its field work last \-ear, and made tentati\-e drafts

of regulations which it submitted from time to time to the

various states that are interested, to the state fish commis-

sioners for those states, and to ihe fishermen. After receiv-

ing the suggestions and recomiuendations from these ^•ari-

ous sources, the regulations were revised, and a revised coi)\-

was sent out for further criticism. I think as man\' as four

difl'erent rex'isions were sent out from time to time.

As \ou all know, I think". Mr. S. T. Basle<Io. the t>-enlle-
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man who was appointed originall}- as Canadian commis-

sioner, resigned early in the fall, in order to accept a more

lucrative position with the Canadian government, and Pro-

fessor Edward E. Prince was selected to succeed him. The

commission as thus constituted met in Washington, D. C,

in June, held a number of conferences, and finally made its

report to the respective governments on the 3rd of June

last.

Following the recommendations of the State Department

and of the Department of Marine and Fisheries of Canada,

a number of matters which ordinarily would seem proper to

ha\-e been included in the report were not included. .Manx-

matters in the report as it has been finally submitted, or many

matters that might have been in it, have been omitted, and

have been left to the respective states.

The report, as I say, was filed with the Secretary of State

on the 3r(l of June, and with the Canadian government on

the same date. The report has not been promulgated by our

government and will not be until Congress meets in Decem-

ber, when it will doubtless go to Congress in a message from

the President, and go to the Canadian government at the

same time. The recommendations in the report, I think, are

known in a general way to the commissioners of the various

states interested, and to the fi.shing interests along the line

on both sides; but of course the report as a report will not

be given out until it is made public by the President and by

the proper authorities in Ca«ada.

\Miile the report may not contain everything which some

of us think it should contain, it will doubtless serve as a

beginning, as an entering wedge, which will work toward

the solution of all of the difificult questions pertaining to the

international waters.

It is interesting to call attention to the fact that there is

growing up in Congress a very strong sentiment in fa\-or of

federal control of interstate waters. That feeling has been

engendered and has been strengthened from two sources or

Ijecause of two conditions—one the condition of the fisheries



American Fisheries Society 55

in the streams in interstate waters, which cannot l)e con-

trolled by any indixidnal state, and the other the problem of

pollntion and pnblic health. Take the Ohio River, for

instance, or the Potomac or the Mississippi—no one state is

able to control the fisheries or the waters of these rivers.

So in order to secure proper control of the fisheries, federal

control is suggested. A very potent factor is that pertaining

to public health. George Shiras 3rd puts it very properly,

it seems to me, when he says that if the matter reaches

the supreme court it will uphold an}- decision on that line:

that the federal go\ernment properly has jurisdiction over

all interstate waters in so far as navigation, fisheries, and

public health are concerned. Thus if it should ever come

about you can see that the Cjuestion of pollution of inter-

state streams becomes an easy one to handle, just as Penn-

sylvania is now liandling the question, but it perhaps can not

be controlled on the New Jersey side.

AIr. AIeehax : We have passed some concurrent laws with

New Jersey.

Dr. Evermann : Well, that is good. One result of the

agitation for better control of interstate waters has been

an eft'ort on the part of the states concerned to get together

and enact concurrent legislation. This has been particularly

noticeable in the Columbia River region, where Oregon,

Washington, and Idaho have been making a very heroic

effort to enact concurrent legislation which will protect

properly the fisheries of the Columbia River. Of course it

makes no dift'erence how the thing is brought about. The
federal government will be just as well satisfied if Oregon
and Washington can control the Columbia River properlv

as if tliey should fail to do so and leave it to the federal

government eventually.

But the hopeful outlook is this, that through agitation of

the question adequate control of interstate streams will be

brought about in tlie not \-ery distant future. AVhetlier it

will be exercised b}- the state or federal government is a

matter of secondary consideration. (Great applause.)
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Mr. Meehan : It is a source of satisfaction to me, al

least, to hear that Congress is considering" the cjuestion of

taking charge of streams forming boundary Hues between

different states, even if it does not do it in the long run,

because I believe it will bring about more concurrent laws.

The very idea that Congress might do that brought about the

concurrent laws between the states of New Jersey and Penn-

S}-lvania. The New Jersey legislature was not at all eager

in the matter, until it was intimated by the commission

appointed by the legislature of Pennsylvania that if they

did not do something the United States possibly would step

in ; whereupon concurrent laws were passed and a section

with reference to pollution, similar to that of interior waters.

was adopted. Fishery regulations were also adopted. I

cannot say that I think the fishery regulations are the very

best, but they are now far better than before.

One of the great difficulties we have at present is with

reference to Delaware and New Jersey, which have locked

horns on the proposition of concurrent legislation. New
Jersey wishes to have the same concurrent laws passed be-

tween it and Delaware that now exist between Pennsylvania

and New Jersey. But little success has attended these

efforts, and New Jersey has appealed to Penn.sylvania. We
are going to Delaware with a special commission, and wc

will put it strongly to them that it is the only thing to do

to prevent going to the national government. A suggestion

of this kind will probably prove quite efficacious, not onl}-

with reference to Delaware Imt other states similarly

situated.

Dr. Evermank : It is quite interesting to know that a

senator from Nebraska wrote to the P>ureau of Fisheries

that he was ready to introduce a ])ili providing for federal

control of interstate waters, if the Bureau would sanction

it and gi\'e him suggestions regarding tlie form of tlie bill

Of course the Bureau expressed its gratification. l)ut stated

thai definite measures were nr)t yet ready.

The international commissioners, Dr. Jordan and Prof.
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Prince, are now visitinii; tlie fishino- sections in the west, in

tlie Pnget Sound region. Since the middle of June they

have been over lakes Erie, Huron and Superior getting sug-

gestions and ideas from the fishermen and the fishery officials

along the line. I expect to spend the next six weeks in

Passamaquoddy P>ay for the same purpose. I also hope to

visit Lake Erie in the fall and meet Professor Prince to get

the views of the people concerned. In these cases the fisher-

men and others are given an opportunity to see what the

proposed regulations are, and at tlie same time their sug-

gestions and criticisms are in\-ited.

President: I would like to ask if the chairman of the

resolutions committee or any other chairman lias anv further

business to present?

^Tr. Titcomb : The committee on resolutions wishes to

offer the following

:

Whereas, tlie State of Oliio, in conjunction with tlie States of Penn-

sylvania, Michigan, Illinois, and Wisconsin, has inaugurated in behalf of

an historical and educational exposition at Put-in Bay Island in the year

1913, in commemoration of the one hundredth anniversary of the

P)attle of Lake Erie ; and

Whereas, the said states have enacted legislation favorable to this

enterprise and authorizing the rippointnient of commissioners to ])ro-

mote it ; and

Whereas, it is proposed to hold a fisheries exhibit in connection with

the proposed exposition under the auspices of the State of Oiiio and

the national government,

Therefore, he it Resolved, by the American Fisheries Society, that

we cordially endorse the proposed exposition with reference to both its

historical and scientific importance, but especially in regard to the oppor-

tunity it will present for the prr)motion of the fisheries interests of the

Great Lakes: and we coiiiniend to the national autliorities the suggestion

of their co-operation in the project by means of an adequate fisheries

exhibit under the direction of the United States Government.

1'he resolulion was a])pro\'cd.

Presitikxt : If tliere is no (^ther btisiness to come before

tlie Societ}-, the cliair will entertain a motion to adjourn.

ATr. Ci.ark : I wotild like to ask tlic assistant secretar\- to
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be careful that all the various amendments to our consti-

tuiti(jn are included in the forthcoming- i)rinted report.

Dr. Bean : I would suggest further that the papers pre-

sented at these meetings be referred to the committee on

publication. They are in the hands of the official stenog-

rapher, and some action should, be taken with reference to

the transfer of the papers to the committee on publication.

President : Should he not also transfer with the papers

the transcript of his notes?

Mr. Clark: I move that the matter be referred to the

incoming officers, or the president, vice-president and chair-

man of the executive committee. They can arrange with the

stenographer.

President : The motion, as I understand it, is that the in-

coming officers are authorized to direct the stenographer to

refer all of the papers and the transcript of his notes to the

publication committee. Is that the motion ?

Mr. Clark : Yes.

The motion, being seconded, was unanimously carried.

Mr. Meehan : I move that we adjourn sine die.

The motion prevailed.

President : The thirty-ninth meeting of the American

Fisheries Society is adjourned sine die.
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MEMORIAL
George Frederick Peabouy.

Tl is wilR profound sorrow that a record is made of the

(leatli uf George Frederick Peal)ody, Secretary of this So-

ciety. Prepared though tlie inenil)ers were by the announce-

ment at the T()ledn meeting oi his serious ilhiess and the

operation which was rendered necessary thereby, the weight

of the calamity caused by the announcement of his passing

away on Sunday. September 12, 1909, was in nowise

lessened.

Tn the members of the American Fisheries Society he was

moi'e than a faithful, conscientious officer; more than a

prominent citizen (jf Wisconsin; more than a state fish c(jm-

missioner ; he was a personal friend to every member; he had

endeared himself to all by his uniform courtesy, sympathy

and kindly disposition. W'lien lie attended the meeting of

the Society in Washington in F^OS, and when most of the

members saw him for the last time, there was no outward

indication that he was suffering from a fatal malady, and,

indeed, he himself was seemingl}- unaware of anything of the

Iv'ind until within a few weeks (_)f his death.

The American Fisheries Society has lost one of its most

faithful officers, one of its most active and enthusiastic mem-
l)ers ; tlie State of Wisconsin and the City of Appleton have

lost one of their most prominent citizens.

Mr. Peabodx's life is a shining example of American citi-

zenship, of sterling American worth, and of American ideals

of duty to mankind. He was a native of C(_)nnecticut, l)orn

in Alilford, September 12, 1845. His death, therefore, oc-

curred on the anniversary of his sixty-fourth birthday. He
removed when a boy with his parents to Portage, W'isconsin,

where he recei\ed liis early education, and before attaining

his majority, entered the employment of C. J. Pettibone. who
conducted a dry goods, boot and shoe store at Fond du Lac,
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He displayed such remarkable business aptitude that in

1872 he was sent to Appleton and made manager of Mr. Pet-

tibone's dry goods store in that city. Under his management

the business so expanded that it was transformed to an in-

corporated company with Mr. Peabody as its president.

He took a deep interest in educational affairs, and an active

part in the advancement of the Lawrence (Wisconsin) Uni-

versity. He was a member of the board of trustees of that

institution from 1896, and contributed generously to its

different funds. He built and presented to it a handsome

building as a conservator}- of music, and was the founder of

a prize to be competed for annually by students in Latin.

Mr. Peabody was an enthusiastic sportsman, devoted par-

ticularly to vachting, shooting and fishing, and was a promi-

nent member in many clubs and organizations having these

as prominent features. Governor George W. Peck appointed

him a Commissioner of Fisheries in 1893 and he served six

years. During his incumbency he aided materially in ad-

vancing Wisconsin among the foremost States engaged in

fish culture. Becoming a member of the American Fisheries

Society, he was elected its President in 1898. He was

elected Secretary in 1901 and was re-elected annually there-

after. As Secretary he shared with the Treasurer, the Presi-

dent and the Chairman of the Executive Committee, the bur-

den of the work of the Society between and during meetings.

Indeed, his share was greater, for he took upon his hands the

preparation and publication of the Transactions of the So-

ciety. His work is indelibly stamped on the history of the

American Fisheries Society. Fie aided as few others in its

prosperit\- and achancement. His death is an almost irrep-

aralile loss.

Wm. E. ]\Ieehax.
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PAPERS AND DISCUSSIONS





A PLEA FOR THE SYSTEMATIC STUDY OF
FISH DISEASES

By 1\\klet()n H. Beax,

state eisii cclturist, aehany, new york.

It is not my intention in this ])a])er to gi\'e a liistorical ac-

count of the orii^in and growth of ilsh ctihnre, hut rather t(_)

call attention to a present condition which appears to me to

operate against the perfect and full development of this

im])ortant arm of the puhlic ser\-ice.

We may hrieli}' recall certain salient facts, such as the ex-

])eriments of S. L. Jacolii. who, in 1741, took eggs from the

Common trout of l-.tti"o])e and fertilized them artificially. He
liatched the eggs in wooden troughs with gra\'el on the hot-

tom, imitating natural conditions as nearly as possible. In

1<S37 John Shaw was the first to artificialh- fertilize eggs of

the Atlantic salmon in Ch-eat Britain; in 1834 Dr. Theodatiis

( larlick liatched brook trout eggs in Ohio ; in 1856 Massachu-

setts api)ointed three commissioners, thereby inaugtu'ating

the 1)eginning of public fish culture in the United States; in

18.t7 C'arl Mullcr of New York and Henry Brown of New
Haxen im])regnated whitefish eggs from Lake Ontario, and

also tried to propagate the pike perch; in 1864 salmon eggs

were sent frc^m Europe to America, and the\' were hatched

in New York City by James B. Johnson; in 1863 codfish

ego-s were first successfulh' hatched in Xorwa\- : in 1867 the

shad hatcliing l)ox, a fioating box with wire bottom and fur-

nished with wooden cdeals. so placed as to ti]) the box at an

angle to the current of the water, was in\'ented and ])ut into

practical ttse. In 1868 New York State followed the exam])le

of the New h^ngland States b)- estal)lishing a fish commission

consisting of Horatio Sex'mour, Robeit B. Roosevelt and

Seth (ircen. These commissioners were a])pointed on A])i'i!

22(1. In 1870 the \'c'r\' well-known (lerm.'m association calldl
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the Deutscher I'"isclierei \'ert.-in was ori^anizcd. and in ihc

same year there was formed the American Fish Culturists'

AssoL'iation, now known as the American I^'isheries Society.

Tliis association was practically founded bv Livingston

Stone, ably seconded by Robert B. Roose\eIt. In 1871 the

federal Congress created the U. S. b^ish Commission, which

is still \-ery actively engaged in fish culture and allied opera-

tions, its present name being the U. S. Bureau of Fisheries.

The formation of this great estal)lishment was urged bv a

committee of the American h'ish Culturists' .\ssociation, as

well as by the Fish Commissioners of Xew York State, and

especially by Robert B. Roosevelt.

It may l)e permissiljJe here to note the fact that tish cul-

tiu"e l)y the States at first related almost exclusively to the

culture of brook trout and Atlantic salmon. The Fish Com-
missioners of Xew York were the first to inaugurate a wider

range of activities, including exchanges of eggs with foreign

countries. Most of the states, in fact, nearly all the states,

]ia\e liad hsh commissions in operation for a long period of

\-ears, and the aggregate of work accomplished by the states

is enormousl\- large. 1die states haxe also devoted a great

deal of time and care to the study of problems in fish culture,

with especial reference to improvements in the taking and

handling of eggs and the rearing and distribution of young

fisli of various ages. The federal go\'ernment plants fish and

eggs by the billion. Sotue of the states will undoubtedly

soon reach the billion mark in their total of fish distributi(3n.

Wonderful im])i"o\ements ha\e been made in the api)aratus

of fish culture, in the construction of ponds and hatcheries,

cars, and in the general management of fish cultural work.

There is no doubt that in most respects the federal govern-

ment outranks all other go\ernments in the care and pre-

cision attending its labors.

At the same time. e\ery practical lish culturist now present

will, I am sure, agree with me that we still lack some things

of the utmost importance. I'Or exam])le, we know only too

little about tlie causes and the treatment of the diseases of



.hiicricdii /•'IslhTirs Socirly 67

fish. rninlciiliDiKil as well as willfiil \ i( )lalii "Hs of ihc fisli

laws of the states inii;lit be greatl}- lessenecl 1)\- means of

clearer definitions of the names and terms em])lo\-e(l in those

laws. A small illustrated ])am])hlet or l)ool< containing- de-

scriptions of a |)o])ular character and tii^in'es of the im])ortant

food and game tishes would proxe extremcK- \aluahle in edu-

catiui^- the ])e()])le and explaining the law. Thorough inxesti-

gation of the animal and plant life of the waters of nearl\-

all the states is greatly needetl as a basis for practical work.

^Ve have devoted too little time, and consef|uentl\- ha\ e too

scant information abotit the results of fish distribution. We
ha\e not gone \ery fully into a systematic inxestigation of

the habits and the growth e\en (

d" our common iish ; and

especially are we helpless in relation to the diseases of varied

origin which often sweep awa_\' in a few months the entire

result of years of patient labor.

In order to illustrate more effecti\eb- the condition of

affairs to which 1 refer, 1 ha\e collated from the catalogues

of pul)lications issued by the L\ S. bish Commission and

Bureau of b^isheries a list of titles of papers relating particu-

larly to iish diseases. 1 ha\e added to this list some refer-

ences to pa])ers which ha\e a]ipeai"ed in publications 1)\- states

and by private indi\iduals : but I regret to say that the entire

showing is pitifully incomplete and meagre. Tt is true thai

my time has pre\ented me from going full\- into the bibli-

ography of papers discussing the diseases of fish, but I lia\e

gone far enough, T think, to demonstrate the ])oint taken,

which is. that we are de\-oting too little attention to the sul)-

jects upon which the very life of our work depends. It is

cerlainl}' desirable that we consider this matter seriousl\- and

endeavor to correct the condition of affairs as speediK' and

as completely as possible.

An examination of the bibliogra])li\- of publications which

forms a part of this contribution will pr( i\e that \-ery little at-

tention has been given b}" either the federal or the state go\'-

ernmeuts to the study of fish diseases, and the inxestigation

of the hal)ils and "rowth of Iish. You will not tnid in anv
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pnljHcation known to me in the English language any general

account of the epidemics caused Ijy parasites of various kinds

or \)y diseases due to injurious bacteria, which are so abun-

dant in the fresh waters. Whenever a practical tish culturist

desires to inform himself on a subject of such gra\e import-

ance, he must either ct^nsult the Ha ltdbuck of Dr. Bruno

Hofer. published in German}' in 1904. or search through the

thousands of publications issued in the last half century by

federal and state governments, and in the transactions of

learned societies. This involves a tax upon the time and in-

telligence oi the lish culturist which he should not be ex-

pected to endure.

In the list of papers I have in some cases made an abstract

of the author's recommendations. I have done this for the

beneht of those fish culturists who ha\e not time to read a

mass of literature. I am sorry to have to confess that wher-

ever one may turn for information, he will as a rule soon dis-

cover that while the disease may l)e described in a way. in

most cases the cause of the disease and its treatment are

either incompletely mentioned, or not mentioned at all.

I am well aware that the number of investigators in this

important held is very small, and that nearly all of the men

who are cjualified to conduct these studies are engaged in

other duties wdiich may appear to be more important, and. at

the same time, more remunerative to the investigator. This

is a matter which should not lie lightly considered or wrongly

considered. The laborer is worthy of his hire, and if he can-

not secure the returns so essential for his welfare in one

direction, he is in duty bound to seek another field giving

])it)mise of suitable reward. Our scientific men associated

with the study of the culture of the animal and plant life of

the waters are verv busy w ith their in\estigations in fields

near and remote, and their work is winning well-merited ap-

jjlause at home and abroad. The\- are laboring under one of

the greatest difficulties which attends scientific work, namely,

scant appropriations. It seems to me ])erfectly ])ro])er to

slate that the allotment for scientific inqrirv in general is in-
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sigiiilicant, C(ini|)are(I wiili tlie ecnnoniic \aliie of llic re-

searches cumint;' witliin llie sc(>i)e of tliis (li\ision. I would

respect fullv sngg"est that the amount of money made a\ail-

al)le annualh' for such inxesti^ations l)e i^ically increasech

and that the proi^ram of tlie \\ork l)e made to inchide more

extended stnches of the s;une character as those engaged in

1)\' sucli 1)acterio!ogisls and pathologists as are mentioned in

the hilili()grai)h\- hereto attached. An_\' hsh culturisl present

can readily suggest suhjects of studw and all hsh culturists

will he grateful for the information which is sure to result

from these acti\'ities.

lUr.l.lOCKAPMY.

CiiAKi.KS G. Atkixs.— Saliiinii (liM,-a>(.-s. Manual if ImsIi Ciitlurc. U. S.

F. C. 1900, pp. 52-5f).

Refers to white spots on eggs, apparently vegetal)le parasites
;

white spots in tlie sac, an uncnntrollal)le disease. Salt and nuul

were tried as remeilies, but without ]x-rmancnt lionellt. l<"ungus

(Saproh-giiia) attacks eggs and lish. Salt hath for the fry was
henelicial. Artificial shade might also he helpful.

T.\i<li:to\ If. Beax.— ImsIi Diseases. Twelfth Ann. Rep. X. Y. F. F.

& G. Com., pp. 129-130 and pp. 131-142, 1907.

Describes an undetermined liacterial disease which destroys the

eyes of trout perch, yellow perch, black bass and other fish of ini

mature age. Translations are given from the German of Dr.

Hofcr on the ulcer disease of the brown trout, the spot disease of

the brook trout, the red plague of the carp-like fishes, the scale

disease of the whitefishes such as ide, rudd and carp, and the red

plague of the eel. The above also issued as a separate in which the

notes appear on pp. 52-53 and 54-65. See also the Thirteenth Ann.
Rep. of the same connnission pp. 112 and 124-125, or the author'^

separate, pp. 39 and 51-52. 19(18.

Gakv X. Calkixs.—Report upon the recent epidemic among l)rook troin

(Salvclinus foiitiiialis) on Long Island. Fourth Ann. Rep. X. \'.

F. F. & G. Comm. for 1898, pp. 175-190, pi. i-viii, figs. 1-7.

A very clear and valuable account of this parasitic disease, due
to Lyjiiphosporidiuiii tnittcc. a sporozoan classed among the most
destructive of the lish parasites, causing extremely fatal epidemics

among brook trout of all ages. The fish may not be the original

host of the parasite. Similar organisms are found in the body
cavities of various Crustacea (Daplinia. Gammanis. Cypris several

species). The trout may swallow the form containing this pro-

tozoan. Reconunends the destruction of all diseased fish by burial

or burning, draining the ponds and exposing them to the sun for

a few months, scrubbing the runways and removing all growths :

avoid interbreeding with the diseased fish, keep the water perfectly

clean and cold, sustain the vitality of the fish, watching for and
removing fungoid growths, avoid constant interbreeding by fre-

(|uently introducing new blood, inspect the food carefull\' and do

not allow it to stand exposed to Hies and otlier insects but have it

fresh.
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Fkwk X. Clakk.—Lake trout diseases. Manual of Fish Culture, U. S.

F. C. 1900, p. 105.

The diseases are the same as in all other trout. The causes are

impure water, poor food, and injuries received. Salt and swamp
earth are used in treatment.

G P CiiNTox.—Observations and experiments on saprolcgnia infesting

fish. Bull. U. S. F. C. xiii. 1893. pp. 163-172, 1894.

M G CuMT —Rrown trout disease. I'lleventh .\nn. Rep. F. F. & G.

Connn. X. Y., 1906. pp. 115-116.

llixuv Dwiiisox.— Urown troi t disease. Fleventh Ann. Rep. F. F. &
(;. Oimm. X. ^"., \m\ pp. 113-114.

Phuo DrxxiNG—200 t( ns of dead I'lsh, nmsllv perch, at Lake Mendcita,

Wis. I5ull. U. S. 1-. C. iv, 1884. pp. 439-443. 1884.

S. .A. I''oi<i;ks.—Preliminary report on the inverteljrate animals inhabiting

Lakes Geneva and Mendota, \\ is., with an account of the tish

epidemic in Lake Mendota in 1884. P>ull. U. S. F. C. viii, 1888, pp.

473-487. pi. Ixxii-lxxiv, 1890.

F P GoRHAM —The gas-bubble disease of fish and its cause. Bull.

U. S. F. C.. xix, 1899, pp. 33-37, pi. 12, 1900.

1 oKFX \\" Grfex.—On a disease affecting the rainbow trout at .McClf)ud
'"

River Station. Bull. U. S. F. C.. v. 1885, p. 742. 1885.

R. R. (iuKLEV.—On the classification of the .Myxosporidia, a group of

IH-iitozoan parasites infesting fishes. Bull. U. S. F. C., xi, 1891,

pp. 407-420. 1893.

R R. (kui-EV.—The Myxosporidia or psorosperms of lishes, and the

epidemics produced bv them. Rep. U. S. F. C., xviii, 1892, pp.

65-3(M, pi. 1-47, 1894.

Bruxo Hofer.—Handbuch der Fischkrankheiten. With 18 color plates

and 222 text figures, pp. xv, 369. ]Munich, 1904.

This valuable synopsis contains numerous descriptions of dis-

eases affecting fishes of the United States some "of which have

been introduced into Europe, and also European fishes which have

been acclimated in our country. The l)ook contains chapters on

furunculosis or ulcer disease, the red plague of the carp-like fishes,

the red plague of the eel, the s^ilmon pest, the yellow plague of

the redeye, or so-called pearl roach of Xew York City lakes, the

spot disease of the brook trout, tuberculosis in fishes, smallpox in

the carp, together with interesting accounts of the diseases of the

skin, the gills, the intestines, the liver, swim-bladder, and the

various viscera and organs of the body, the parasites and bacterial

affections of many species well known to us as fish culturists.

The most striking difficulty encountered in the use of this work

arises from the slight knowledge available concerning the origin

.-md treatment of the diseases referred to.

C Kerhert.—Chromatophagus parasiticus: A contrilnition to the natu-

ral history of parasites. Rep. U. S. F. C. xii. 1884. pp. 1127-1136.

pi. i. 1886.

HKKi'iKT M Kxowi.ES.—Dead fish on the coast of Rhode island. Bull.
'

U. S. F. C. vi, 1886, pp. 194-195, 1886.
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Edwin Linton.—On certain wart-like excrescences occurring- on the
short minnow {Cvprinudon zvrir(j(itiis ) due to psorospernis
Bull. U. S. F. C, i.x. 18S9, pp. 99-102, pi. xxxv, 1891.

F.DWiN Linton.—A contribution to the life-historx- of Dibathriuin cor-
dicrps. Leidy. a parasite infesting the trout of Yellowstone Lake
I'.ull. U. S. V. C. ix, 1889, pp. 337-358, pi. cxvii-cxix, 1891.

KuwiN Linton.—Notice of the occurrence of jjrotozoan parasites

(
l)sorosperms ) on cyprinoid tishcs in Ohio. Lull. U. S F C ix

1889, pp. 359-36L pi. cxx, 189L

EuwiN Linton.—On lish entozoa of Yellowstone Xational I'ark Re])
U. S. F. C, xvii, 1889-91, pp. 54,=;-5(4, ])1. (k^-()7, 1893.

EnvviN Linton.—Some observations concerning I'ish parasites. Bull
U. S. F. C, xiii, 1893, pp. ini-126, pi. 1-8,' 1894.

Edwin Linton.—An economical consideration of lish parasites lUill

U. S. F. C, xvii, 1897, pp. 193-199, 1898.

Edwin Linton.—Fish parasites collected at Wood's Hole in 1898 Bull
U. S. F. C, xix, 1899. pp. 2(v-3()4, pi. 33-43, 191)0.

Edwin Linton.—Parasites of hshes of the Wood's Hole region. Bull
U. S. F. C, xix, 1899, pp. 405-492, pi. i-xxxiv, 1901.

Edwin Linton—Parasites of fishes of Beaufort, X. C. Bull. U. S B F
xxiv, 1904, pp. ,321-428, pi. i-xxxiv, 1905.

Edwin Linton.—A cestode parasite in the tlesh of the butterhsh Bull
U. S. B. F., xxvi, 1906, pp. 111-131, pi. i-ii. 1907.

M. C. M.\RSH.—A more complete description oi Bacterium trutt;e Ihill

U. S. F. C, xxii, 1902, pp. 411-416, pi. i and ii, 1903.

M. C. Maksh.—The Cold Spring Harbor epidemic among trout. Tenth
Ann. Rep. F. F. & G. Comm. X. ^., 1905, pp. 125-139, with one
plate.

.\.scril)es the disease to Lyinphosporidiuiii tnittcc of Calkins.
In treatment avoid overcrowding, transfer to much larger quar-
ters with rapid flow of water, and disinfect the ponds with
chloride of lime or copper sulphate.

M. C. M.\KSH.—Brown trout disease at Pleasant Vallev Hatchery.
Eleventh Ann. Rep. V. F. & G. Comm. X. Y., 1906, pp. 117-118.

Describes this as a bacterial disease caused by Bacterium tnittcc.

The disease is known from Xorthville and Paris, Mich., and Bay-
held, Wis. Recommends transfer to more roomy quarters and
heavy water flow. Treatment by copper sulphate is recommended.
A very low temperature will prevent Bacterium truttce from
growing, say creek water at 43 degrees Fahr. or less.

M. C. Marsh and F. P. Gokha.m.—The gas disease in fishes Rep U
S. B. F., 19(U, pp. 343-37(). pi. i-iii, 1905.

W. S. Makshai.i. and X. C. Gilbeut.—Xotcs on the food and parasites
of some fresh-water fishes from the lakes at Madison Wis Ren
U. S. B. P., 1904, pp. 513-522, 1905.
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Fi<Ei:» Mather.—]\Iodern hsh culture in fresh and salt water. Forest &
Stream Pub. Co., 1900, pp. 255-257.

Mather refers very briefly to salmon diseases, and alludes to the

fact that the causes which convert the sporadic into the epidemic
disease are unknown, and it is doubtful wluther pre\ entive meas-
ures adopted are worth their cost.

Fkei) M.\thek.—a trout epidemic, etc.. Modern Fish Culture, pp. 260-

267, 1900.

lIiGo Mri.ERTT.—The goldfish and il^ culture, third edition. Hrooklvn.
Xew York, 1902, pp. 129-136.

The diseases named are: asphyxia, treated with salt; tubercu-
losis, without effective remedy ; slime or itch, remedy, table salt

witli tadpoles and snails to consume surplus food ; dropsy, for
which there is no good treatment; erysipelas, caused by improper
feeding, treated l)y placing the tanks in sunlight and withholding
food for a month.

Ci:.\i-i.ES X. P.\GE.—Fish diseases. Acjuaria. Des Mi)ines. Iowa, 1898, pp.
34-37.

Mentions fungus, to be treated with salt and nitrate of silver;

asphyxia, cured by salt, placing the fish in shallnw water ; con-
sumption. ])la(lder complaint, itch and dropsy.

II. D. PiEKCE.—The spawning of blue-fisli. .An opinion of the cause of
mortalitv of fish in the Gulf of Mexico. P.ull. U. S. F. C, iii,

1883, p. ?,^2. 1883.

II. 1). PiEKCE.—Notes on the blue-hsh : mortality of Florida fisiies. Bull.

U. S. F. C, iv, 1884, pp. 263-266, 1884.

Ci.ounsLEV RuTTEK.—Natural history of tlie quinnat salmon. .\ report
on investigations in the Sacramento River. 189()-19()1, lUill. U. S.

F. C, xxii, 1902, pp. 65-141, pi. 10-18, 1903.

Tiiiix A. Ryder.—On a skin parasite of the cunner (Ctcimldbnis adspcr-
sus). Bull. U. S. F. C, iv, 1884, pp. 37-42, 1884.

M.\i K Samuel.—Goldfish maladies. The Amateur Aquarist, The Baker
& Taylor Co., New York, 1894, pp. 42-46.

The maladies named are ftmgus. treated with salt : consumption,
arrested by removal to' larger quarters w-ith healthy, growing
plants, feeding regularly daily with small earth-worms or beef
and lisli food alternately ; have active tadpoles and snails in the
tank; twitters or itch, caused bya parasite allied to Saprolcgnia.
remedied by removing all refuse and adding a few snails and tad-
poles until the disease disappears ; l)ladder complaint, aided Ijy re-

moval to a hospital aquarium and reducing the water until it

liarely covers the top of the dorsal fin : feed the fish as usual, keep
the water pure, place the aquarium in a cool room ; dropsy, helped
by using five to ten drops of digitalis in a gallon of water

;
partial

suffocation, cured by placing in large vessels in little water and
adding salt to the water.

Geoi-ge 1". Sc;. ii'.A.—Eve disease of vellow i)ercli. Eleveiitli Ann. Rep.
!'. F. & G. Comm. N. Y., 1906', p. 113.

Gf.okge A. Seagi.e.—Rainbow trout, diseases of frv and adults. Manual
of Fish Ctilture, U. S. F. C, 1900, pp. 77-79.
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Treats of gill inflammation and a slimy skin disease, for l)(>tli

of which salt is a remedj". Fungus and blue swelling are dis-

cussed, and for these salt baths and sediment from the reservoir

proved useful. Dark spots on the body associated with a light

spot on the head immediately over the brain were treated with
salt. A disease due to foul ponds yielded somewhat to salt and
clay. Glass}- eggs, probably due to over-retention in the ovaries,

could not be remedied.

EfGEXE Smith.— Diseases of fishes. The Home Aquarium, E. P. Duttun
& Co., New York, 1902, pp. 182-183.

^lentions parasites among Crustacea, worms, protozoa and fun-

gus, recommending that the last l)e treated with salt and pnta^li

permanganate.

Cii.\KLF..s \V.\RDELL Stiles.—Report on a parasitic protozoan obser\ed on
fish in the aquarium. Bull. U. S. F. C, xiii, 1893. pp. 173-190, 1894.

.\. 1'). Stiklinc.—Xotes on the fungus disease affecting sahnmi. I\ep.

U. S. F. C, vi, 1878, pp. 525-529, 1880.

A. 1). Stirling.—Additinnal ol)ser\'ations on tlie funuus disease affecting

salmon and other fish. Rep. U. S. F. C, vi, 1878. pp. 531-530, 1880.

Livi.vGSTox Stoxe.—Mortality of McCloud Ri\er salmmi in 1881. F.ull.

U. S. F. C, i, 1881, p. "134, 1881.

LniXGSTox Stoxe.—The artificial propagation of salmon on tlie Pacific

Coast ()f the United States, with notes on tlie natin"d liistory of
the quinnat salmon. Bull. U. S. F. C, xvi, 1896. pp. 203-235, plates

73-S7, 1896.

K. \\ . Tower.—The gas in the swim-1)!adder of fishe-^. Biliary calculi

in tile squeteague. Bull. U. S. F. C, xxi, 1901. pp. 124-135, pi. xxi.

1902.

Srxi,.\xi) Tribune.—Poisoned water in tlie Gulf of Mexico. lUiU. U. S.

I-. C. ii. 1882, p. IM, 1882.

\'.m.ekv-Mavet.— Hatching salmon eggs at .\l<iiitpelier, France, and
trouble witli f ungu.s: Bull. U. S": F. C, v. 1885, p. 272. 1885.

S. Walpole and T. H. Huxeev.—Disease among the salmon of many
rivers of England and Wales. Bull. U. S. F. C, i, 1881, pp. 429-

448 (including hg. 1), 1882.

Ch.vrles H. Walters.—Brook trout disease. Eleventh .\nn. Rep.
F. F. & G. Comm. X. Y., 1906, pp. 107-108.

JoHX G. Wkki!.—The mortalitv of fish in the Gulf of Mexico. I^>ull.

U. S. I-. C, vi, 1886, pp". 11-13, 1886.

DISCUSSIOX.

Mr, Seymour Bower (in chair) : I hope you will all have some com-

pient to make on this interesting paper. The doctor is, perhaps, too

modest to start the discussion. We want to hear something from every

one present, and also to draw out a great deal more from the doctor. 1
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feel sure lie lias much in reser\e, and tlie way to luring it out is to have
a free discussion.

President: There is one thing that I would like to add a little later,

illustrating the wide spread of diseases which we have constantly to

face. In the course of the discussion I would like to read a letter relat-

ing to a throat tumor affecting brook trout in California. Imt I ilo not

think T should give the name of my correspondent.

Mr. Charles W. Burnh.\m: Do you know of anj- instances where

those diseases are communicated to the human race ?

Presuient: T have seen newspaper statements to the effect that cer-

tain l-"rench and German scientists believe and have perhaps so stated,

that in Argentina cancer has been transmitted from lish to the human
being. I do not know whether these scientists are correctly quoted.

Certainly I have seen no statements in scientific papers that cancer in the

human being is derived in any way from eating or handling diseased

llsh. 1 do not think that any scientist, at least in the United States,

is ready to saj- that thyroid carcinoma in brook trout, and which, by the

way, attacks the brown and rainbow also, is communicable to man. I

recently talked with one of the foremost students of cancer in the United

States, and I know that he will not make such a statement. He is sim-

ply trying to study the disease in the fish to discover, if he can, how it is

communicated from fish to fish, as it is, of course, very contagious, and

what it is in the water (because it is always communicated in water)

tiiat introduces the disease into the fish. He begins to tliink that some

of the crustaceans may be at the bottom of the whole trouble, Init he

has not so expressed himself as yet.

Mr. Frank .\. Clark: This paper is very interesting. Referring to

Mr. Burnham's question whether any disease nia\' be transmitted to the

iuinian race from fish, I want to say that I saw Mr. M. C. Marsh inocu-

late himself with the Bacterium tniltac, which was killing thousands of

trout at Xorthville. He did not hesitate to take the chances, and it did

not harm him in any way.

Xow, the diseases of fish differ at various places, especially with trout.

At Xorthville. for instance, we can raise brook trout up to fingerlings

2 or 2Y2, and occasionally to 4 or 5, without any difficulty whatever.

By actual count and weight we raised this year 125,01)0 nuiiil)er 2 finger-

ling brook trout from 150,000 fry.

On the first of July I had orders from Washington to put 10,000

of these fish in a pond. They were just as nice Xo. 2 trout as you ever

saw. Today, if you will count the live fish there, I guaranlee that you

will not find 2,000, 80 per cent having died since the first of July.

Xi)w. we want to know what causes it. Why is it that at X'orthville

we can raise trout up to two inches with such excellent results, while

Mr. Bassett. at Paw Paw. Michigan, who is raising trout commercially,

has great difficulty in growing them to that age or size? When once he

gets them past the No. 2 stage he markets 18,000 out of 20,000 at two

years old. He told me the other day that he had no difficulty wdiatever

after getting them past the Xo. 2 stage. At Xorthville it is just the

reverse; we grow them to the Xo. 2 or 3 stage, and they are then
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apjiarcntly as licaltln' as any lish you ever saw. Howt-ver, vvlieii we trv

tii keep them after tliat time they die ofi rapidly. i)r()hal)ly from tlie

same (Hsease—the Bacterium tniltdc—that Mr. .Marsh first (Hseovered

at Nortliville some 8 or 10 years ago. \Vc have had it tliere ever since,

tliou.gii we thought at i ne time we were rid of it. The (hsease lias

affected lish kept in a large wild oi- natin-ai ])ond ;is well ;is those in

cement pond>. .Mr. .M;ir>>h made a careful study of the ^uhject at the

time, hut lias since heen working (iii other matters. This is work for

the scientist, as the hsh culturist already has too many duties, and hesides

usually lacks special training for such work.

.Mi;. W. v.. Mkkh.-v.v : What is the general api)earance of the disease,

.and how do the lish act.''

.Mk. Ci-.\kk : The trout appear to he all right, when, without any

warning or ajiparent cause, they commence working down to the lower

end ot the pond, wliere they may go .against the sci'een oi- m;iy not.

r.ut they dart .ihout in .apparent distress and fiiLally die .and sink to the

])oii,ini. .S(,iiietime^ hm not always a hlolch will he seen on them.

1 think .Mr. .M.trsh states in his jKiper th.at he found in the soil at

.Xoithville something on the order of the lockjaw germ, the tetanus

li.acillus. ( )f course, the lockj.aw germ is in the ground all the time; at

least, so I understand. .Mr. .Marsh thinks that the Bactcyium tnittcc is

similarly in the soil at Xortlnille and throu.gh it and the action of the

water attacks the lish. There seems to he no difference whether the

fish are in the head pond where spring water fn'st enters, or farther

down in a series of ponds. .\t .Xortlnille the disease has never .attacked

anything hut the hrook trout.

Mi;. W. 1-". Mf.I'LII.w: The remarks of Mr. Cl.ark .are very interesting.

We had trouhle in one of our hatcheries at liellefonte for three succes-

sive ye.ars, .and it was very similar to what .Mr. Clark descrihes. We
h.ad .ahout ten or a dozen ponds located just outside of the h.atching

house. They were huilt of concrete—sides and hottoms—so located that

only ahout <a foot of water could he carried. In some of the ponds the

young hsh uj) to .\'o. 2 fingerlings did first rate, hut in others soon after

reaching that size they began to die off very rapidly, the action being

just about as .Mr. Clark describes. They would move around sometimes

sluggishly, again a little more rapitUy, then toward the outlet of the

pond, and sometimes towards the surface, then they would turn over

.and die. ( )n one occasion we lost 9l),(ll)() in a little while. We tried a

number of remedies. We co\ered the bottom of the ponds with gra\el,

some of them t<^ a depth ()f si.x inches. We kept them thoroughlv cleaned,

scrubbed the sides, salted them and tried every method we could. In

some iiist.ances the lish would do well in ci.'rt;iin ponds, but nothing

could be done to save the fish in two of the ponds. When we gave up

using these ponds and transferred the lish to ponds h.a\ing concreted

sides, gravel bottom and two and a half feet of w.ater, we h.ad no more
trouble. For two years we Iia\e had a low death r.ate .ami.ng the finger-

lings in these deeper ponds. We li.a\e occasionally tested the other

ponds, but the s.ame trouble has alwa\s developed. .\ curious feature
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is that (inr VL-arlings do well in any of the ponds, thus adding to the

difficulty of solving the problem. Tlie disease occurs only during the

sununer months, and while the fish range in size from Xo. 2 to Xo. 4

fingerlings.

Going to another point in fish disease : At one of the commercial

hatcheries in Pennsylvania and also in the ponds of an organization in

the State which has a private preserve, there appeared a boil-like disease

in the throat, similar to a tumor; and probabh- one fish out of every 7

or 8 had this disease. I visited the commercial hatcher}^ and found the

ponds inexpressibly filthy; some of them had not been cleaned for 10 or

12 years : and in these there was two feet of mud and dirt and filth of all

kinds, r reconunended the cleaning of the ])onds and tlie construction

of new sides. Word was received the other day that the disease had

entirely disappeared from the place, giving the idea that this particular

disease is caused largely by a filthy condition of the ponds.

Mr. John \\'. Titcomb : I think possibly this subject of fish diseases

is one that we could discuss the entire time that is allotted for these

meetings. It seems to me the chief trouble is not in discovering what

the disease is, but in finding a remedy: and until we know more about it

every fish culturist must keep his place as clean as possible, and thus

avoid many diseases which otherwise may creep in.

The disease at Northville, wdiich -lias been ably written up by

I\Ir. Marsh, is one for which there appears to be no remedy. It may

be possible to have an arrangement whereby something can be put into

the water, a minute portion of copper sulphate, for instance, to counter-

act the effect of the bacteria, but it is ratlier questionable whetlier this

would pa\^

The Bureau has given up the idea of propagating brook trout at

Xorthville, or rather of rearing them and carrying a brood stock,

although we raise the fish up to a proper size for distribution as fin-

gerlings. W'c have, however, been experimenting there on the subject

of breeding with a view to ascertaining whether it is possible to secure

a race of fish which are immune. By attempting to rear 10,000 of these

trout to adults, we hope to ascertain whether out of the 10,000 there may

))e 500 or 1,000 which survive the disease—we would expect them all to

iTjive it—and then from these survivors breed a race possibly immune.

Tliis is merely an experiment, and though perhaps not of practical

value, it may produce some results. The so-called throat disease is being

\ery thoroughly investigated by the Bureau at this time l)y a specialist

well informed on the subject. It is not generally thought by physicians

tiiat the disease is transmitted to the human being, at least if the fish

is cooked.

.\n important point to be ascertained is where the fish first get the

disease: whether it comes from the feeding of hog's plucks or the

plucks of other animals. Possibly it comes from this source. It must

he transmitted through the water from one point to another, which em-

phasizes the desirability of having each pond independently supplied

\vhcn possible to do so. These problems are lieing taken up by the
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I'lurcau. W (_ cmild cmplny nian\ nmri' men on all these suhjects, ncil

Hilly of lisli diseases l>ul otliers which ai'e Cd-ordinate.

At this time the lUireau is ha\in.n made analyses (it the water su()])!ies

(if all (if its hatcheries. Tdday no one can tell liy an analysis of the

water whether it is snitahle for supplying a tish-cnltural station. We
are not even sure th;it we shall he ahle to establish a basis of anal_\sis

whereby it may be deiinitely known that the waters will l)e suitable for

fish culture. We know that many hatcheries have been started where
the water supply at the time was inhabited by lish. The natural infer-

ence, therefore, was that the water would be suitable for hsh-cultural

purposes. But it often appears that such is not the case when the lish

are crowded together under artificial conditions. So far as known.
none of these diseases which the lish culturist encounters is the cause of

much, if any, mortality among the lish in their natural habitat.

.\t one station where for twenty years before a hatchery was estab-

lished the water supply was used foi- the maintenance of a series of trout

ponds for the pleasure of a few sportsmen, the? same water supplv to-

day will hatch one or two millions of trout, but at the time of sac

absorption practically SO per cent, of them die. Restock that hatchery

from another station with sac absorbed fry and it is possible to rear

any reasonable number of them to ringerlings.

At another station the water contains a superabundance of air. and
this superaeration seems to be as dangerous as the lack of it. The old-

time fish-cultural writers wdio always required that you must locate a

hatchery away from the source of a spring and give the water a chance
to get into a normal condition, possibly did not realize thai ihev were
taking precautions against superaeration as well as deaeration, the one
being as important as the other.

The Bureau is making many observations along other lines. The
question of fish diseases must be investigated thoroughly, and after we
discover what the disease is there is the great difficulty of combating it.

In some instances the best way is to give up attempting to propagate

fish where the water supply seems to develop a disease like that produced
liy the Bacterium truttcv, for instance.

This emphasizes the necessity of so locating hatcheries that they may
be lirst operated as field stations. If you want to locate a trout hatchery

and you see trout in a stream, don't take it for granted that everything

is all right. Set up one or two troughs in a tent or shanty at an e.NiK-nse

of $100 or $200; put one man at work hatching the eggs; raise ihe frv

to fingerlings, carry them on through for a year—if any doubt arises

make it two years—and crowd them as much as you would at any tish-

cultural station. In this way mistakes will be avoided and nuich nionev

saved for the purchase of sites and the construction of buildin-js .and

ponds where the conditions are known to be right. (Applause.)

I'Ki:sniKXT : Any further remarks on this subject?

I dislike to take so nuich time of the Society, but really T think T

ought to i-xplain my attitude on this (piestion of the in\'estigation of

lish diseases. I do not Imd fault with an\liod\- ; 1 am not here to con
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dt'inii, but t<i praise. I tliink tlie work that has l)ecn ddiie by the states

and by the Federal Government has been the greatest work ever done,

bnt what J am sure all of us would like to see is continuous, uninter-

rupted, close study of this subject which is so vital to the results of

public fish culture. Why don't the specialists, the pathologists and bac-

teriologists go on with their studies? Why are they switched off to

some work other than that for which they are prepared? The only

reason I can see is that the federal government and the state govern

ments will not pay a living wage.

^\r.^ very throat tumoT that you all know about is in California iviw:

perhaps it came from there : we do not know anything about tli::t : it;

may have come along with the rainbow trout ; it may travel witli the

eggs ; it may be that the eggs we are buying from coinuKrcial hatcheries

are taken from fish which have had this disease, and their progeny

will continue to be subject to it, that is to say, they will be prone to it,

and more likely than not will suffer from the attacks of these injurious

bacteria which may be present in all the waters. \\'e know nothing

about it. and I for one wish that the men wiio are able to investigate

and to recommend would go on investigating and recommending until

we stop this dreadful loss to the states and the federal government.

Here is a letter from California that 1 received only recently, about

brook trout obtained irom the Sisson hatchery, one of the state hatch-

erics of California. Here the tumor disease has developed, though

perhaps not recognized in California before. Would not this seem to

indicate that we are sending it out with the eggs, perhaps spreading

it broadcast? We cannot afford to rest on our oars, and say. "Oh.

that is not our affair." It is my affair, it is your affair. The .American

Fisheries Sociity and all fish culturists, in fact, arc in duty bf>iind. it

seems to me, to ask for information though we may not always get

it. but if we keep on asking and investigating we will succeed, just

like the story dear old Professor Mason used to tell about the little

bird that in time of storm lit on a great ship. There was no land near

by. and it todk refuge on a mast of tlie ship, and eventually found its

way to tile deck, where it was cared for until land was sighted : then

it was liberated: and so its poor little life was saved. The moral is

(this story is supposed to have been written by a boy of ten) 'if you

don't get what you want at first, just keep on trying, and you will get

it by and by." I think if we keep on urging the matter and show the

necessity which we all recognize. vv6 will find an improvement before

many years.

Ml'. Cn.NKi.r.s ^^'. lU"iiXH.\.\i : There ;ire two ])i)ssible causes for llies'-

diseases that I liave not heard menticned. One is the condition of

the fofid. It may be tno old < r in some other way unlit and thus bring

on disease. Anotlier is the c|rantity of food. Overfeeding may induce

disease. Some attention sliould l)e given to these points.



THE FISHERY CENSUS OF 1908

Bv Charles H. Stevenson,

DETROIT, MICHIGAN.

Tlie x'aliie nf slalislical infonnatioii in rei^ard lo tlie coni-

nicrcial fisheries has li>iii^' l)ceii rcco^i^nized. As early as the

census of 1840. the ])r(i(hicls of ilie lislieries formed a subject

of inquiiy; and ihey receix'ed more ov less atlenliou in the

censuses of 1830. lSf)0. 1S70. 1880, and 1890.

As the industries of the countrx' developed, the census

work l)ecame so extensi\-e and complicated that, owing to

the temporar}- character of the organization, it was found

impractica])le to give necessar}- attention to the iuan\- sub-

jects and to get out the re]ir)rts in time to liaxe great practical

N'alue. Conse(|uently in arranging for the census of 1000,

Congress limited tlie suljjects can.\"assed, the results to he

published within a reas()nal)le time. Among the subjects

thus omitted was the fisheries.

In the meantime, to suppK' the well-recognized need for

information, the United States h^ish Commission had organ-

ized a small statistical force, which made a fisher_\- census of

a portion of the country each year. co\ering the entire coun-

tr\' in about fi\e or six \ears. d he work of that office affords

the most satisfactor}' figures for the fisheries of the count i}-

from its organization in 1888 tip to 1005.

ddie establishment of the permanent Census lUu'cau at

Washington in 1002 resulted in a somewhat radical de])ariure

in go\'ernment statistical work'. Placing the Ihu'cau upi>n a

stable basis, e(|ui])pe(l for practicall}' coutinuons work and

organized u])on a scale sufficientl}' broad to peimit the

effective handling of an\' statistical in(|uir\-. seems to indicate

that |)urely statistical work of eA'er\- descrii)tion will be more

and more concentrated in this offlce, which w ill thus become.
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like similar bureaus abroad, the t^eneral statistical clearing

house of the government.

Recent legislation limits the decennial work of the census

to three general topics, nameh', population, agriculture, and

manufactures, leaving for the intermediate period—for the

se\en intercensal years—many special subjects of inquiry,

prominent auKjng which is a decennial census of the fish-

eries, which was speciall}' authorized b\' act of Congress of

June 7. 1906.

Tn view of the fact that in the employ of the Bureau of

l-'isheries were a number of men well informed in this si)ecial

field, a plan of co-operation between the two bureaus was

authorized and arranged for this decennial census. A fur-

ther ol)ject of this cr)-operation was to avoid a duplicate can-

vass in a portion of the country and to insure uniformity in

the statistical work of the two bureaus.

This co-operative work affords an excellent illustration of

the relati* )nship wliich di )ul)tless will ultimatel}- be established

between the Census and the various technical bureaus of the

government, and is another e\'idence of the advantages which

spring from the establishment of the permanent Census

OfTfice.

Mention should be made of the very creditable statistical

work being done by several of the States through the fish

commission boards and other organizations. Michigan,

Maine, Massachusetts, Rhode Island, Connecticut, ^Maryland,

Oregon and several other States collect more or less statisti-

cal data. It is hoped to extend the co-operative work of the

census of the fisheries to these organizations.

Tn scope this census applies to the commercial fisheries

onlv. that is, all fishing operations conducted for profit—for

the sale of the catch: but it does not include the operations

of indixiduals catching fish for their own consumption or

for sport. It covers, in addition to all species of fish pro])er,

such products as whales, seals, turtles, shell fish, and sponges,

and likewise the i)earl fisheries.
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In accordance with tlic L^eneral ])lan tlic censns of the fish-

eries was inangurated in l'\'l)rnary of the present vear.

Abont 40 expert employees, skilled in statistical incjuiries, in-

cluding;' 4 from the Bureau of Fisheries, were assigned to

different parts of the country wherever commercial fisheries

are presented, on the interior rixers and lakes as well as on

the Atlantic and the Pacific coasts, the Gulf of Mexico and

the Great Lakes, covering not less than 30,000 miles of shore

line. These agents were provided with api)ropriate schedules

to be filled out and signed as far as practicable by each person

conducting independent fishing operations. At present the

lield work is nearl}' at an end, representing an average of

about 4 months work for each of the men emplo}'ed, or on a

basis of 160 months for one man, and the number of sched-

ules received approximates 25,000.

\\'hen I suggested to our esteemed secretary the subject of

this paper, I entertained the hope that the work would be

sufiiciently ad\anced at this time to permit a general exposi-

tion of the results. But unfortunatel}' for the purpose of

these remarks, the returns for only a few States are now

available. These, however, afford some very interesting-

comparisons.

Probably none of these is more striking than the very

great increase in the carp fisher}'. Ten years ago the total

catch of this species throughout the United States approxi-

mated six million pounds. According to the present census,

the yield in a single State was more than three times this

quantity, amounting to 21,342,300 pounds, for which the

fishermen received $562,410. In this State, Illinois, the yield

of carp in 1894 was reported at 860,330 ])ounds ; in 1899 it

was 9,869,499; whereas in 1908 it was more than 24 times

as great as in 1894.

The increase in carp elsewhere has been almost as striking.

In those States bordering the Missouri River the yield in

1894 was 343,969 pounds; 1899 it was 1,492,625: while in

1908 it increased to 5,351,100 pounds, or nearly 16 times as

great as 14 years before. In tbe Ohig \'alley the increase
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since 1894 has been alxjut 1,500 per cent. In Minnesota and

\\'isconsin the increase has l:)een from 6.863 ponnds in 1894

to 228,690 in 1899. and to 3,379.400 in 1908. or 49.000 per

cent more than in the year first named.

The increase in aljnndance of carp has not nnfa\()ra!)ly

affected the yield of the more \alnaljle species, as appears

from the returns of the present census, l-'or instance, the

yield of black bass in Illinois shows an increase from 96.829

pounds in 1894, to 126,180 in 1889. and to 502.300 pounds

in 1908, or more than five times as much as in 1894. In

those States bordering" the ^Missouri River, the yield of this

species shows an increase from 195,867 jjounds in 1894 to

413.100 in 1908. In Tennessee and Kentucky l)lass bass

have increased from 98.195 jjounds in 1894 to 184.200

pounds in the census year.

A similar condition exists in tlie yield of crappie. Illinois

shows an increase in this sjjecies from 168.280 pounds in

1894 to 356,320 in 1899 and to 1,260.560 pounds in 1908.

In the States bordering" the lower ^Mississippi there api)ears

an increase from 298.500 poimds in 1894 to 486.000 pounds

in 1899 and to 684.000 pounds in 1908. In those States

bordering the ]Mi.ssouri River the yield of crappie has in-

creased from 180,200 pounds in 1894 to 471.000 in 1908.

A similar comparison might be made for bream or sunfish.

which shows a corresponding increase: the coml)ine(I }ield in

Missouri. 1'ennessee, Arkansas, and Iowa amounting to

155,000 pounds in 1894. 325,000 in 1899. and 954.000 in

1908, or six times as much as in the year first named.

Probabh' more interesting" to the fish culturisl of the Great

Lakes is the very large increase in the yield of whitefish.

especially in Lake Erie, where the results of the hatching-

operations are especially striking". The catch of the fleet of

vessels at Erie. Pennsylvania, for instance, shows an increase

from 53,276 pounds in 1903 to 451,200 pounds in 1908. or

nearly nine times as much. The increase i>f w liiiefish in Ohio

and Michigan has l)een large, Ijut ])rol)ahIy not so great cor-

respondingly as in Pennsylvania.
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DISCUSSION.

Mr. Frank X. Clark: It is very intcrcstins;- indeed to note these

increases. If I remember correct!}', we lia\e niemhers of tliis Society

—

I think my friend Air. Fullerton is one of tliem— wiio tells us ihat tish

are nut increasing.

]Mr. S. F. Fcllerto.x : I still claim it for Lake Superior, Lake Michi-

.yan and Lake Huron.

Mr. Cl.\rk : I am an.xious to compare tlie reixirt for the whole of

Lake Erie and Detroit River for the present year witli that of previous

years. 1894 to 1899 and other years. We have kept a little run of tliis

matter from year to year through the satistical agent of the Michigan

Fisli Commission. I have some figures tliat were compiled hy him

and given to me yesterday. On the American side of the Detroit

River, in 1906, tliere were caught 68,000 pounds of whitefish : 69,000

jiounds in 1907, and last year tiie catcii was only 25.000 pounds. Un-
questionably the cause of the decrea.se was due to the extensixe dredg-

ing operations 1)y the Gr)\ernment near the mouth of the ri\er 1)efore

•and during the fishing season.

Tile figures for the first district of Micliigan aI)ove Detroit sliow

an increase, but for the Detroit Ri\"er alone a decrease: wlhle in Lake

F.rie and in Lake Micliigan tliere has been a very marked increase.

Without doubt the decrease" is caused by the blasting referred to, coffer

dam construction and other features of the Detroit River channel im-

provement work. This kept the fish back last year, and it may continue

to do so for four or Uve years. But certainly it is going to be interest-

ing to take Lake Erie and the Detroit River together, and see what

the increase is. Then we will know whether we were right in stating

th.at on account of tlie large numlicr of fish planted the fishing in Lake

Erie has increased much more than in the other lakes.

Mr. Fi'llertox : Xo one would lie more pleased than I to sec an

increase in the Great Lakes fishing: and T am glad to hear this of Lake

Erie and some of the other lakes. P.ut as to conditions on Lake

Sui)erior 1 refer you to the paper I read before this Society three year--

ago. In 1879 T went to live on the sliore of Lake Superior, at Duluth.

and know the conditions then existing there in regard to whitefish and

trout. Today you have to go 100 miles from Duluth l)eforc you can

get any trout or wliitefisli. T was in ho])es that some of these statistics

would apply to Lake Superior.

Mr. Charles H. Stevexsox : Unfortunately tlie figures for Lake

Superior, because of the lateness of the season, could not l)e olitained.

Mr. Fullertox : Tliere is no question but that tlie fish are dis-

appearing there. I know from personal ol)ser\ ation.

One of tlie noteworthy things shown In- Mr. Stexenson's report is

the increase of bass and crappie wliere the car]) liave increased in tlie

^Mississippi Ri\cr. We gathered some statistics oursehes and found

that from the Iowa line to the St. Croix River $750,000 worth of lisii.

over 80 per cent, car]-), were marketed in a single year. In the same

territory the bass and crappie have increased along with the carp, winch

is very gratifying. I have been an enemy of the carp, but am changing
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my mind, for I believe that the carp supply food for the bass and
crappie.

Mr. A\'. E. ]\Ieehax : The increase of fish in Lake Erie has not been
confined entirely to whitefish. There have been increases in other

species, the lake herring for instance. The increase of lake herring

has been so great in Lake Erie that at times last summer and fall

the dealers could not handle all that were caught. There also has been a

marked increase in the blue pike catch of Lake Erie, especially in Penn-
•sylvania waters. According to the fishermen on the Canadian shore
opposite Pennsylvania and up to the New York line the same conditions

prevail there, viz. : an increased catch of herring, pike and whitefish.

There have likewise been marked increases in the catches of game and
food fish throughout the state, such as bass, trout and the like. There
has been a great increase in the catch of carp in Pennsylvania. I liave

always been a pronounced enemy of the carp, I)clieving it to be a com-
mon, worthless fish, but along with some others must revise my opinion

so far as its value for food purposes is concerned. It today ranks, from
unofficial figures, about fourth or fifth in value in the state of Pennsyl-
vania. I shall be able to speak more definitely another year as to

catches of the various fishes, because a new state law requires that

returns be made to the Department of Fisheries of all species of fish

taken in the waters of the s^ate.

Mr. Clark: Regarding fishing in Lake Superior, Mr. Harry Marks,
who is in immediate charge of the state hatchery at Sault Stc. ]\Iarie,

informs me that as the result of our hatching whitefish there for a

number of years the principal fishermen at Whitefish Point on Lake
Superior say that they are taking more whitefish this season than for

many years. They report taking more whitefisli this year out of seven
pound-nets than they did a few years ago from seventy pound-nets :

and these fish were all what are called "jumboes" (four-pound fish and
upwards). They were nearly all Lake Erie whitefish. too. It is very

easy to distinguish the whitefish of Lake Erie from those native to

Lake Superior. This condition seems to indicate tliat wliitefish are

showing a marked increase at the east end of Lake Superior, whatever
the situation may be at the west end.

AIr. Charles W. Burnham: I would like to inquire of Mr. Stevenson
whether he considers the increased catch as proof that the number of

fish are increasing, or is it due to improved appliances or more fisher-

men? What is the cause of this increase?

Mr. Stevenson: Of course an increase in apparatus would naturally

result in an increased catch, but it is su])posed that the fishermen of tlie

interior waters usually prosecute the fisheries as vigorously as their

resources will permit.

Mr. Meehan : There has been no marked increase in the number of

fishermen from the port of Erie in the last five years. Conditions are

appro.ximately the same, both as regards the number of fishermen and
amount of twine used. I can positively say that there has been a large

increase in the catch of fish.



EXPERIMENTS IN STURGEON CULTURE

By \V. E. Meehan,
commissioner of fisheries of pennsylvania.

A few years ago the legislatures of New Jersev and Penn-

sylvania made appropriations for co-operative work to pro-

pagate the Sturgeon in tlie Delaware ri\-er. The United

States (io\-ernnient exhi])ited its deep interest by assigning

Mr. Lixingstone Stone to assist. Pennsylvania's hatching

])lant on the Delaware, then at Bristol, was made read\' under

Mr. Stone's (lirecti()n. One of the superintendents of the

Pennsyh-ania Fish Commission was placed in charge in the

field and experienced fishermen were engaged and overlooked

l)y an employee of the Xew Jersey Commission who liad

been himself the owner of a fleet of sturgeon boats.

The first season's work, extending over several weeks,

was an utter failure. About two dozen large fish were

secured, of both sexes. Some were spent, some had hard

eggs or milt. Three or four ripe females were captured l)ut

at no time were ripe specimens of both sexes caught near

enough together to allow the eggs to be fertilized.

Both states made another eft'ort the next year but with no

l)etter success. Later, Pennsylvania tried again alone but

without a\'ail. At no time could ripe males and females be

obtained at the same time. I understand that tlie Lhiited

States l^)ureau of Fisheries tried elsewhere l)ut witli no l)etter

success. A despondent letter from the Ignited States Fisli

Commissi(mer confirmed me in an o])inion that further effort

to avert the seemingl}- inevitajjle extinction of the sturgeon

in the Delaware ri\"er would be hopeless.

But an incident at the d'orresdale hatclicry, Philadelphia,

in 1907, revived ni_\- hope that perlia])s after all discourage-

ment was ])reniature and tliat tliere was a ])ossi])ilitv tlrat suc-

cess might l)e attained. During tlie shad season of 1906, Mr.



86 Thirty-iiiiitli Annual Meeting

W. 11. Saltnrd. then acting" Siiperinlendent of the Torres-

dale liatcherw on a suggestion from me secured 18 shurt-

nosed sturgeon from the shad fishermen and placed thern in

the vellow perch ])ond on the hatchery grounds to ascertain

how thev would do. The tish ranged in size from 18 inches

to 2io feet in length. The pond is ahout 273 feet long, about

65 feet wide and has an average depth of 5 to 6 feet. It had

a muddy bottom and was fed 1)y a small stream which flows

through the hatcher^• grounds and empties into the Delaware.

It is also affected l)y the tide in the river.

The fish were given no food and they had to rely on what

thev could ])ick up, yet the following- spring they were not

onlv plum]j and healthy Imt one of two showed evidence of

dexeloping eggs.

At this time Mr. Jerry R. Berkhous had been given perma-

nent charge of the station, and acting" under luy direction he

secured from the fishermen an additional supply of sturgeon,

making- the number between 80 and 90. An examination

showed that the proportion of sexes was over 50 per cent

females, at least among those which were far enough ad-

vanced towards maturity to make a determination of sex

reasonably certain.

The fish were watched carefully and four of the females

ripened their eggs, while two males had ripe milt ; but as was

the case when Pennsvlvania. Xew Jersey and the United

States worked together, the two sexes ripened at different

tiiues.

During the summer, the sturgeon were fed regularly with

liver and corn meal, and grew raj^dly. h^arly in September.

1*)0S. tlie\- were transferred from the perch pond to a pond

containing white and yellow catfish of mature size. The cat-

fish i)on(l is about 150 by 120 feet and when full of water

has a depth of five feet in the kettle and a shelf which shoals

to about one foot. The water is su])plied by ])umping- from

the Delawaie twice a week. Vnv many weeks the sturgeon

ajiparently did as well in their new (|uarters as they had done

in the perch pond. Shortly aftei" the o])ening- (d' the winter
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and the tretvini;- ()\-cr of llie ])()n(l, liowcx-cr, iIktc was a sud-

den cliange. ( )nc day ihe Superinlendenl noticed two or

ihrce dead stnri^eoii under the ice and < )n making- an examina-

tion he saw a nunil)er of others which, thoui^ii siill aH\'e.

were evidentl}- in the last tliroes against the ice in the slioal

water. CaHing Ins men lie cleared the ice from the ])ond,

drew the seine, and caught all the sturgeon, lo lind e\er\- one

either dead or dying.

No satisfactor}' explanation of this fatalit\- has l)een

e\-ol\-ed. T gi\-e the few theories adx'anced for wliat tliex*

may be worth. One was that they had been driven from the

deeper ])orti()ns, by tlie more than 700 mature catfish, into

the shallower and much colder water of the pond, and that

the temperature was too low for their existence. .\ second

was that the entire temperature of the water was too low,

there being a difference of al)out two degrees between the

water in the cathsh i)ond and the bottom water of the perch

pond. A third was that there was not enough change of

water during the low tem])erature period. Some color was

given to the cold water theories bv the fact that all the hsli

still ali\-e when taken from tlie pond were still and with the

same appearance as trout kept for any length of time in tanks

during very cold weather without vigorous aeration of the

water.

When the nets were operated in the river in the spring of

190^) more sturgeon were procured, also of the short-nosed

species. This time Mr. Berkhous selected the sexes in the

proportion of one-third females and two-thirds males. They
were placed in two small ponds where they could be handled

easily and gone over each day. On April 9 he found the hrst

ri])e female. A few days ])efore he had found several nearlv

ri])e males.

As the female was taken from the water eggs Hcnved from

her without any pressure for a moment and then stopped.

( )n re])lacing the fish in the water and again remo\ing her,

the eggs once more llowed. This lish, which was a little o\er

two feel long, was slri])pe<l with the greatest ease, al least of
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a portion uf her eggs—lur il dex'eloped that all were not

entirely ripe. The eggs were fertilized by the dr}- method.

The}' were extremely glutinous and nnml)ered about 1,000.

Placed in the jar without having been first cleaned, the result

was that most of them fungussed and only three or four

hatched.

The second ripe female sturgeon was found on April ISib,.

She was about 2i^ feet long and like the first fish did not

have all her eggs rij^e. As on the first occasion there were

several ripe males, ddie eggs were fertilized as before b\- the

dry method, but immediately after were placed in a pan of

muck and water and had to be stirred for more than two

hours l)efore the}- were thoroughly separated. They are ex-

tremely glutinous, and although they were extruded easily

they issued in small bunches. After they had been worked

sufficiently in the muck and water, the}' were washed thor-

oughly and found to be non-adhesive unless allowed to lie

quietly on each other for some length of time. An examina-

tion under the microscope show^ed them to be covered with

protuberances not unlike the spokes on iron jackstraws.

After having been thoroughly cleansed, the eggs to the

number of 6,000 w^ere placed in a jar and water turned on

to the amount of about one gallon a minute. Even this would

not have been sufficient to move the eggs but that it was run

in from the second trough above the jar.

The eggs when placed on the battery were of a brown color

for about one-half their circumference and a grayish white

the other, and during the whole period of incubation there

was very little change in the hue. On this account it was dif-

ficult to watch the development of the embryo, or to distin-

guish the good from the bad eggs, ^^'hen placed on the bat-

tery the water temperature was 48 degrees Farenheit, and

during the period of incubation it varied between 46 and 54.

The eggs hatched on the 26th of April, 13 days after fertili-

zation. 'Jdie water temperatures from da\' to da}' were as

follows: April lo, 48; 14t]i, 46; 15th, 4S ; 16th, 50; IJili.
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54; 18th, 56; IMili, 54; 2Uih, 5U; 21st, 52; 22cl, 56; 23d, 54;

24th, 54; 26th, 54.

The eyes showed first on the 19th, six days after fertiliza-

tion. It was difficult to detect them at this stage owing to

the dark color of the eggs. Under the microscope the eyes

when they iirst appeared were light colored but two or three

days later darkened considerably and were plainly visible.

The shape of the fish was plainly discernible on the 22d, al-

thoii2"h the outline had been seen several da^•s earlier, ddieo

frv emerged from the eggs slowly and instead of rising and

floating out into the trough through the lip, sank to the bot-

tom of the jar, where they rested quietly for several days.

The\' were very dark in color and both in hue and general

appearance much resembled tadpoles.

The percentage of hatch was very small, only 400 fish

being produced from the 6,000 eggs. Mr. Berkhous is of the

opinion that this small percentage was not due to failure to

fertilize but to cleansing the eggs of the glutinous matter in

the muck. From my observations I am in accord with this

oi)inion, for the reason that very few dead eggs appeared

within the period wlicn they should, and also from the fact

that they fungussed, and fungussed at a low water tem-

perature.

Detection of dead eggs was very difficult on account of the

semi-oj)a(|ue character of the egg itself. It was only by

using a microscope that they could readily be distinguished.

Under a microscope they showed a white opaque spot.

One of the ])eculiarities of the work during the ])eriod of

incubation was the im])i)ssibility of sii)honing the dead eggs.

Instead of becoming ligiit and rising to the top the\' remained

mixed with the others and this ma}' also have had something

to do with the death of other li\'e eggs. It would have been

possible to se])arate the good from the bad onl\- 1)\- em]it\'ing

the jar upon a lra\- and ])icking them oft one b\' one. 44ie

experiment as conducted indicates that better success in

hatching could be obtained bv using travs instead of jars.

In the hist place llie eggs are so hea\'y that to mo\-e I hem
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requires double the fall of water; in other words, use only

every other trough in the battery. In the second place, it is a

seeming" impossibility to separate the dead from the live eggs

by siphoning; and third, the fry go to the bottom of the jar

instead of rising and making their way into the trough and

thence to the tank.

]Mr. Berkhous" experiments were extremely interesting"

and I regard them as of great \alue. They do not prove con-

ckisively that the problem of sturgeon culture has been

solved. They do not pro\"e that what was done with the

short-nosed sttu'geon can be done with the common sturgeon.

And even if the same methods can be employed with the com-

mon sturgeon, this does not pro\e that the work can be

undertaken on a large scale. The experiments nevertheless

seem to be in the right direction. Without doubt short-nosed

sturgeon can be carried frtjm year to year in ponds 200 or

more feet long and proportionately wide and deep, and eggs

can be taken safely in sutificient number to warrant tish cul-

tural work. The experiments indicate further that if short-

nosed sturgeon can be so carried, the common sturgeon can

be carried in larger ponds, its eggs ripened, taken and

hatched.

One point, however, seems to be strongl}- brought out.

Even though the fish can be successfully impounded, in order

to insure ripe milt and eggs at the same time, there must be

a much larger number of males than females ke])t in stock.

DISCUSSION.

Mr. DwiGHT Lydell, Comstock Park, Micliigan : Have you ever used

the Seth Green shad hatching box for Jiatching sturgeon?

Mr. Meehan : Xo, but at the time Mr. Stone and others were engaged

in the work they used it.

Mr. Lvdell : Several years ago we ciirried on some experiments

along this line for the ^Michigan Fish Commission. We had about 80,0()0

eggs, and put them in a Seth Green hatching box and hatched out 70

per cent. We found this box very successful for hatching sturgeon.

}klR. Fr.\.\k X. Clark: Mr. Meehan says the eggs are very heavy.

It might be interesting to know that the sturgeon eggs which the

United States Fish Commission collected on the Detroit River 25 years

ago were very light.
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President: May ] remind the meml)crs of the fact that many years

ago Setli (ireen Iiatchcd sturgeon wry snccesstnlly in liis sliad hatcliing

1)()X.

Xow, as to the matter of hea\'y eggs handled on trays, is not tliis

parallel to the method of hatching our mnskellungc on Chautauqua

Lake? There we hegin the work in jars, then transfer the eggs to a

tray with perforated wires giving a good circulation of water. They

hatch very succe^^fully in this way unless left in the jars too long,

when the nK)rtality is cpiite heav\'.

JNIr. jMeehan : I am well aware that there has heen successful hatching

of sturgeon eggs. ]\Ir. Stone himself was successful, as was also Pro-

'fessor Ryder. But the principal point I want to make is that it is not

impossible to take and successfully impound the short-nosed sturgeon

and hold them until they ripen their eggs and luilt. The great problem

that confronts us, at least on the Delaware, is to .get the two sexes at

the same time. It cannot ])e done, at least so far we ha\e not been able

to get them, whether early in the spring or late. Our efforts h,a\'e

therefore been directed towards some method of impounding the lisli

successfully. So far it has been found impossible to do an3-thing with

large sturgeon in crates. We could neither ripen the eggs nor coidd we
successfully hold the fish any length of time in cribs. But the taking of

sturgeon either just before they were matured or at maturity, and hold-

ing them, was the point that we were trying to work out, and appa-

rently accomplished.

Mr. Fullerton : I would like to ask when you found the fish running

—

was it only in the spring?

}vIr. AIekh.vx: It was in April. We connnenced to ,get the short-nosed

sturgeon almost as soon as the nets were put in the river, the latter part

of ^larch.

.Mr. FfiJ.ERTOx : The hshermen of the locality in Minnesota furnishing

mo.st of the caviar, find ripe sturgeon all the year round, and T won-

dered if that was the case with you.

Mr. Meehan : W'e find ripe eggs in April. But referring to the

common sturgeon, when Mr. Livingston Stone was engaged in the work
and X'ew Jersey and Pennsylvania operated together, we found in July

both ripe sturgeon and hard sturgeon, the latter with fully developed

eggs but not yet matured.

President: We nnist not lose sight of tlie fact that the lake sturgeon

is diiiferent from the short-nosed sturgeon of salt water.

Mr. Fullerton: I think Mr. Meehan tried both kinds.

Mr. Meeh.\n : Xo, only the kind on the Delaware River. \\'e aiT now
gathcrin.g Lake Erie sturgeon and putting them in large ponds. We
already ha\e half a dozen fish two or three feet long which have been

taken within the iiast two or threi' wei'ks.



NOTES ON THE INCREASE IN SIZE OF FISH

OVA AFTER WATER HARDENING

Bv A\'ard T. Bower,

U. S. BUREAU OF FISHERIES, WASIIIXGTOX, D. C.

As the result of a pri\ilege extended to me to draw upon

the records of the Bnreatt of Fisheries, it has become possible

to bring to your attention for the sake of comparison and

analysis observations made from time to time during the past

few years b}' several of the Bureau's station superintendents

with reference to increases in the size of fish o\"a during the

period of incubation. The object in submitting these data

is to point out the advisability or even necessity of such con-

siderations, and at the same time to stimulate further inves-

tigation of the subject.

The expansion of fish eggs during water hardening is of

no particular concern to the fish culturist as regards volume

other tlian that receptacles of suflicient capacity be provided.

This absorptive period coincides with the adhesive stage,

covering the early processes of segmentation, when the eggs

are extremely sensitive and should not be handled. It is

when this sensitive period is past, and at the time they are

ready to place in the hatching equipment, that measurement

becomes a matter of importance. Heretofore it has been

generally considered that from this stage of development

there was little or no further increase in size throughout tlie

period of incubation.

The prevalence of this erroneous idea is rather strikingb-

exident from the fact that fish culturists in computing the

losses, the output of eggs, and the number of fry hatched,

have not until recently taken into consideration, or at least

made any allowance for, an increase. This was all in favor

of the fish culturist's record, but lacked accuracy, as the

output of fi.sh was frequently determined l)y a volume meas-
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iirenienl of the cj^i^s in their later stages, with the same stan-

dard that was emplo^-ed near the beginning of the period

of incubation, ddiis condition was, of course, somewhat

mitigated in those instances where eggs weH eyed were trans-

ferred to other stations for hatching and a new standard of

measurement was adopted at the station receiving them.

How^ever, until recently the fact of there l)eing an increase

has recei^ed little or no recognition, or at least but slight

]iractical application.

During the last few years various tests and measurements

have afforded a definite basis for discarding the old theory.

We may, in fact, boldly adxance the statement that probabl}'

most fish eggs increase in size, not onl\- during the early

absorptive period but continuousl\' up to the time of hatching.

For a number of species this fact has been demonstrated.

Rainbow trout eggs ha\'e shown, in the tests, practicalK' no

increase. But all other species tested have exhibited \ar\ing

degrees of growth, in the whitefish reaching 15 i)er cent.

A resume of the observations made at a immber of the

Bureau's stations will show the basis of these conclusions.

W^lITEFISH.

During the winter of 1906 Sui)erintendent Downing of the

government station at Put-in Bay, Ohio, made some \ery

interesting observations as to the increase in size of whitefisli

eggs. Various lots were counted from time to time and it

was quite conclusively demonstrated that the eggs enlarged

in size more than 15 per cent. It was further shown that the

rate of increase was quite unnoticeable at first, l)ul the older

the eggs the more rapidly they grew. In the winter of 1907

the use of the von Bayer gauge and chart showed that green

whitefish eggs ran 42,000 to the quart, and eyed eggs 36,000

to the quart, a bulk increase of approximately 14 per cent.

Superintendent Green, of the Cape A^incent. X. Y., station,

noted that whitefish eggs increased 3 per cent in size during

the month just prior to hatching. Idiis seems to corroborate

the observations of Mr. Downing that the increase largely
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occurs in the more advanced stages of the period of incu-

bation.

PIKE PERCH.

At the Put-in Bay station Superintendent Downing care-

fully counted and measured a lot of pike perch eggs 3 days

old. and found that they numljered 171,680 to the quart.

When fully eyed 13 days later. l)ut 157,024 eggs from this

same lot could be placed in a (|uart measure, thus showing

an increase in bulk of over 8 per cent. Since that time tests

with the von Bayer gauge showed the pike i)erch eggs to

measure 180,000 per quart when green, and 150,000 when

eyed, a l)ulk increase of over 16 per cent.

Experiments conducted at the Swanton. M., station, under

the direction of Superintendent Carter, showed such an in-

crease that two measuring scales were adopted—one for

green and one for eyed eggs. The latter allowed for an

increase of ap[)roximately 1 1 per cent.

CHINOOK SALMON.

Chinook salmon eggs have been reported upon ])erhai)s

more in detail than any others. During the past year Super-

intendent Lambson, of the station at Baird, California, made

some verv significant tests to determine the growth of the

Chinook eggs from the time of water hardening until they

were well eyed. ]\Ir. Lambson describes his method of mak-

ing the tests in substance as follows:

On X()\eml)er 10. 1908. 20 dippers of eggs were measured

int() a hatching basket. The dipper was of 27 ounces capac-

ity, and there were thus 540 ounces of eggs in all. They ran

741 ;. to the ounce, making 40.230 eggs in the lot. On Jan-

uary 13. 1909, remeasurement showed 575 ounces of eggs,

which at the same count per ounce would have made 42,837

eggs. There had been a loss of 1951 eggs while in the basket,

which Ijrought the number up to 44,788. The actual increase

in bulk, in terms of eggs counted at 74Vi' to the ounce, was

thus about 4.558. That is, there was an increase in bulk

equal to that many eggs of the original size, or a trifle over

10 per cent.
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Two otlier tests, made at tlie same time and under exactly

similar conditions, with the same number and size of eggs,

showed increases of 12.68 and a trille ox'er 11.75 per cent.

Great care was used. Mr. Laml)son states, to ha\'e "struck"

measure of the dii)i)er in e\'er}' instance, and the count of

eggs, to the ounce also was carefuU}' made.

The same plan of obser\'ation was followed at the liattle

Creek and Mill Creek, California, stations, \\ith full con-

firmation of the results obtained at Baird. iM'om six ditter-

ent lots of eggs an a\erage increase in bulk of o\er lO per

cent was recorded. In one case it rrm as high as 16^/4

per cent.

LAKE TROl'T.

Lake trout eggs hax'e been tested for increase in size at

Duluth and at Xortlnille. At Uulutb, on Xoxember 1'),

LK)7. a (|uart of green lake trout eggs was selected as nearl_\'

as ])0ssi1)le for uniformity of size. These eggs were dixided

into two equal lots one of which was counted and found to

contain 2,869. The other lot was placed on a separate tray.

\\'henever an egg of the first lot die<l it was remo\'ed and

re])laced 1)\' an egg from the second tray. On Fel)ruar}' 19.

when the eye spots were first xdsible, it was found that only

2,694 eggs were required to till a ])int measure, thus showing

an increase in size of 6 jier cent. Just before hatching. April

11, the eggs were again measured, l)ut showed no further

increase.

Su]>erintendent Clark states that at the Xortlnille station

lak'e trout eggs are found to increase in size from the green

stage to just before hatching from 215 t(_> 185 ])er fiuid (_)unce,

i. e., 14 per cent.

BLUEBACK SALMON.

.\ l(^t of blueback salmon eggs, according to Superinten-

dent Hancock, of ^'es Bay, Alaska, at the completion of

water hardening measured 4,4ir> to the (|uart. Fi\'e weeks

later the same eggs measured 4,160 ])er (|uart, and at ten

weeks of age they had increased appro .\imatel\" 9 per cent,
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nuniljering- 4,000 per quart. They were counted and meas-

ured in a 32-ounce graduate. Tests since made with the

von Bayer scale showed the increase to be considerably less.

BROOK TROUT.

In regard to brook trout eggs the records show an increase

of from 21
L'
to 10 per cent. ^Measurements made by Super-

intendent Robinson at the White Sulphur Springs station,

West \"irginia, gave an average increase oi 2^ > per cent.

These figures are conservative, and it is probable that the

increase was somewhat greater, for some of the tests indi-

cated an increase in bulk of 8 per cent up to the time of eye-

ing. Mr. Robinson is of the opinion that there is not much

increase after the eggs are fairly well eyed to the time of

hatching. The tests were made both by means of the dis-

placement of water in a graduated glass tube, and 1)\- tlie

von Bayer gauge.

At South Chittenden. Vermont, brook trout eggs increased

in bulk from 365 to 340 to the ounce, approximately 6 per

cent : while at Spearfish. South Dakota. Superintendent

Booth recorded a 3 per cent increase, the latter tests being-

made both by the von Bayer gauge and by actual count of a

few ounces taken in a graduate. An increase of 2 per cent

or more was noted by Superintendent Dean, at Neosho, Mis-

souri, and a 4 per cent increase was recorded by Superinten-

dent Henshall. of Bozeman, Montana, the latter test being

made with the von Bayer gauge. Observations by Superin-

tendent Thompson at Leadville. Colorado, indicated in-

creases varying from 5 to 10 per cent, and while IMr. Thom]>

son was at the Nashua. New Hampshire, station, he recorded

an increase of approximately 10 per cent.

LANDLOCKED SALMON.

As to landlocked salmon Superintendent Race of the

Green Lake. ]\Iaine. station, finds a slight increase during the

period of incubation, tests made with the von Bayer gauge

showing this to be approximately 1 per cent, ^leasurements
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with a common apothecar_\-'s graduate sliuwcd no nolicca1)lc

difference in the size of the eggs.

RAINBOW AND STEELHEAD TROUT.

With a view to ascertaining the increase in the size of rain-

how trout eggs, careful measurements were made several

times during the period of incul)ation of a particular lot of

eggs at the Manchester, Iowa, station during the winter of

1906. These measurements demonstrated a slight increase

from the time of water hardening until the eighteenth da}'

—

324 temperature units—and then a slight decrease until tlie

thirty-second day—516 temperature units. Tt is the opinion

of Superintendent Johnson, wdio made these interesting

observations, that there is a slight increase in the size of rain-

bow eggs from tlie beginning of segmentation until the e^e

spot clearly ai)pears, which usually takes place at alxnit 285

temperature units. After this time there is a gradual de-

crease in size, the egg being sliglub' smaller at the time of

hatching than at the time of fertilization.

lentil a development of about 396 temperature units is

reached the membrane of the egg is firm, after which it so

increases in softness and tenderness that it cannot be

liandled without danger of breaking. At this period tlie egg

is \er)- suscei)til)le to slight pressure, its own weight wlien it

is taken from the water tending to a ])ronounced tlattening.

It is largel)' as a result of this softening that it loses the uni-

form]}' spherical contour of the earlier stages, and becomes

more or less elongated and irregular. In the advanced or

soft stage the eggs natural!}' lie ver}' close together wlien

measured in a graduate and this possibl\- accotuils for tlie

a]i]iarent slight decrease in the size just before liatcln'ng.

In addition to determining results b\' the ordinarN- grad-

uate measurement, Mr. Johnson drew In's conclusions from

a measurement of the bulk of the eggs l)v water displacement

in a graduated glass tube. This method he considers to be

much more accurate, especially in its application to this

species of eggs.
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Superintendent Robinson, of the White Sulpliiir Springs

station, in West \"irg"inia. has made eareful tests with a

graduated glass ])ipette verticall}' placed to determine the

water displacement, and finds a slight decrease in the size

of rainbow trout eggs during the period of incubation.

Superintendent Seagle's measurements, at \\'\the\ille, \'"ir-

ginia, indicated a slight increase—a tritie under 1 per cent

—

while at Krwin, Tennessee, Air. Keesecker, using the \'on

Bayer scale, showed about the same slight increase as at

Wytheville.

It thus seems to l)e shown that for practical purposes there

is \erv little or no increase in the size of rainbow trout eggs

during the period of incubation. 1"he peculiar character of

these eggs at a certain stage, howexer. makes measurement

difficult and suggests the need of further stud}' <jf the

subject.

Steelhead trout eggs ha\e been carefull}- measured by

Superintendent O'Malley. at the Baker Lake. Washington,

station, and showed an increase of 9 per cent. A similar

increase was observed als(; at the Bozeman. Montana, sta-

tion by Dr. Henshall.

LCJBSTERS.

Lobster eggs show a greater increase than an}' of the fish

eggs. At the Gloucester. Massachusetts, station Superin-

tendent Corliss noted that between February 6 and Ma}- 1 a

given lot of lobster eggs increased from 11 to 13 1 _> ounces—

-

over 20 per cent. It is a peculiar fact that a few da}"s bef(jre

hatching lobster eggs swell to three times their original size.

The variation in the size of good lobster eggs, e^en from the

same parent, is often (|uite remarkable, some being three

times as large as others. Superintendent Halm, of Boothba}'

Harbor, Maine, states that the increase in bulk during incu-

bation is not so noticeable at his station as Mr. Corliss has

found it at Gloucester, but Mr. ?Tahn"s experience shows an

increase \arying from 5 to 15 per cent.
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CONCLUSIONS.

Re\'ie\vini; the results of llie xanOiis tests and measure-

ments, we find tlie following- averai^e increases in the size of

the several species

:

Whitefish 13 ])er cent

Pike perch 8 and 11 per cent

Chinook salmon 11 i)er cent

Brook trout 5 to 10 per cent

Blueback salmon *> per cent

Lake trout 6 U) 14 per cent

Landlocked salmon 1 i)er cent

Rainbow trout

L(jbster egt^'s apparentl}- increase in size more tlian any of

the tish eggs tested, the figures being 13 and 20 per cent for

the period of incubation exclusive of the final swelling just

prior to hatching.

In presenting these hgures, preference of course is gix'en

to actual C(junt. Measurement by \\ater displacement is

doubtless second for accurac}-. and is rec(,)mmended as

against the \"on Bayer gauge, for the reason that the latter

depends for its accuracy" ui)on unifoimit\' in the spherical

outline of the egg. \\hereas in(li\i(lual eggs of all species \-ar_\'

in this respect and there is often further \-ariation when the

eggs are out of water, due to softness or weakness of the

membrane. The graduated scale or stick, applical)le onl}- io

jars of eggs, and the measurements b}- weight ha\'e not been

specially considered here, probabl}- ])eing less accurate than

the other methods mentioned. Aside fron.i actual count true

determinations would perliaps bc^t be made with a micro-

meter a])plied to eggs which liax'e been carefulK' tieated with

pro])er killing fhnds, their normal size and sha])e being thus

preserved. This method. how"e\'er, is not ordinari]\- within

the reach of practical fish culturists.

With due allowance for inexactness, the figures obtained

establish one important fact—namely, that after water
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hardening there is an increase in the size of certain species of

fish eggs so considerable as to call for recognition in practical

fish culture. An output of nominally 100.000,000 eyed

whitefish eggs, for instance, measured when eyed and com-

puted by the usual standard for green eggs would add

10,000,000 to 15,000,000 to the actual numljer planted.

Reports may thus unwittingly or unintentionally be increased

by many millions.

In addition to their practical significance, these percentages

suggest the possibility of other interesting developments.

The rainbow trout egg, it seems, has peculiarities which, so

far as the present data are concerned, removes it from the

considerations applicable to the other species tested. Its

near relative, the landlocked salmon, shows little increase in

size, if anv. after water hardening, and further tests may be

expected to show closer similarity of characteristics between

these two. It would be of interest to know what characters

in the eggs control or accompany the varying degrees of

expansion. Have the semi-buoyant eggs, which are kept

constantly in motion, greater absorptive power than the

heavy eggs, which remain practically unmoved during incu-

bation? Is the increase due to absorption of water, or is it

perhaps, a plivsiological growth? Answer to these questions

is possiblv to l)e found in biological literature, but in the

various authorities I have consulted there is a striking ab-

sence of any mention of increase in size of fish eggs after the

early segmentation stages. The question is one well worth

further investigation.



Aiiiericiiii Fisheries Sociefv lOl

DISCUSSION.

Mk. Frank N. Clark : I question a 15 per cent, increa.sc on whitetish,

as Ido not think the tests of one year sufficient for definite conchisions.

I would like to see the investigations carried on for several years. Mr.

Oowning's experiments, no doubt, covered just tlie one season of 1906.

W'liile we never have made exactly similar tests, I think in measuring

with the von Bayer gauge we found about the same number at all

times of the season. Notwithstanding Mr. Downing's experiments for

one year, I doubt whether it can be established that from the time white-

fish eggs are thoroughly water hardened, say when four or five days old,

there is this increase in size when they are two or tliree months ohl.

However with lake trout eggs it must be confessed tliat our measure-

ments for several years have shown quite an increase.

Mr. S. \V. Downin'g: If I remember correctly. T made two experi-

ments. The first was liy actual count and the second Iiy means of the

von Bayer gauge. The results are as stated by Mr. I^iwer.

Mr. Clark: Both the same season?

Mr. Downing: Not the same season. The count was made before I

knew of the von Bayer measure. I would like to say in summing up

Mr. Bower's paper tliat it looks a little misleading as regards the number
of fry we actually put out. The eggs are measured into the hatchery

on the higher standard, 42,000 to the quart, but as they increase during

incubation the hatching is done on a 36,000 basis. So we plant just as

many fry as we say we do.

AIr. S. F. Fullerton : I find that the difference, especially in pike

perch eggs, is ver}' noticeable. We have one station where by actual

measurement they did not exceed 120,000 to the quart, but at Tower
where the fish are all small, not averaging more than a pound and a half,

our men counted as many as 185,000 per quart. There was a difference

of 65,000 by actual count.

Mr. Clark: Of course that is not exactly the question here. Those

eggs were from different waters and taken at different limes. The same

difference occurs with whitefish, for if I remember correctly it is very

noticeable in whitefish eggs taken in upper Lake Michigan. These run

only about 30,000 to the quart, being much larger than those from Lake

Frie.

Mr. Fullektox : The reason I brought the suliject up is that I just

asked Mr. Titcomb in regard to the Federal standard for measuring pike

perch eggs. It is difficult to t]x a definite standard if the other states

have had the same experience that Minnesota has.

Mr. John W. Titcomb: At an earlier meeting of the Society I

endeavored to point out the value of the von Bayer measure. You
cannot make a standard for any of the smaller eggs nor in fact for the

larger eggs. It has been my experience that with almost all species

there is a variation in the size of eggs between one field and another.
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even on different parts of the same lake. In the trout work the eggs

from one stream will be very much larger than those from another;

likewise early in the season the eggs will be smaller than during the

height of the season; and as the season tapers off the eggs are again

smaller. There is great lack of uniformity in size. Of course this is

not in a way relevant to Mr. Bower's paper on the growth of eggs. It

merely emphasizes, as his paper does, the necessity for establishing a

standard. If you want to know how many green eggs you get you must

establish a standard for each station where eggs are collected. Then if

you are going to judge the hatch by the number of eyed eggs on hand,

you must establish another standard for each species and field from

which the eggs are taken.

Mr. Fullerton spoke alxnu the larger eggs coming from the large

sized pike perch, and similarly in that part of the Manual of Fish Culture

where Mr. Clark is the authority, it is stated that the larger trout eggs

are ol)taincd from large fish. In my personal experience at several field

stations I got the smallest trout eggs from the largest fish. They were

from trout ranging from two to live pounds in weight and ran 500 to

the ounce.



NOTES ON THE YELLOW BASS

By Charles W. Burnham,
u. s. fisheries station, tupelo, mississipti.

The yellow bass [Movonc iiifrrnipfa ) is found in the

lower AIississip[)i \'alle_\'. and nortli to ("incinnati, St. I.onis

and Terre Haute. It is most ahtuidant in such streams as

the St. ]'"raiicis and White ri\ers in Arkansas, which are

noted for their clear water and clean gravelly or sandv

bottoms.

Its color is brassy yellow, darker on back, growing" lighter

on sides and below, with about 7 very distinct black longi-

tudinal lines. Head dejjressed, eye large, mouth small, back

arched, Ixtdy comi)arati\-el}- long, tiesh firm and white.

It is a splendid food and game tish and compares favorabh-

with the black bass. It is often confounded with and re-

sembles the striped bass of salt water, and the white ])ass of

fresh water. In many places it is known as stri])ed bass oi-

barlish.

The average lengths attained l)y yellow bass under favor-

able conditions are as follows: 3 weeks old. 1 inch ; 6 weeks

old, 11/1' inches; 3 months old, 3 inches; 8 months old, 6

inches; 1 year old, 8 inches. The adults usually seen weigh

from 1 to 2 pounds, ])ut some caught ha\'e exceeded a foot in

length, and weighed o\er 3 pounds.

Young yellow bass are as delicate as crappie, and those less

than 2 inches long cannot ])e handled in warm weather wn'th-

out loss, but like crappie the yellow l)ass successfully witli-

stand a water temperature higher than 90 degrees if not

handled.

When seined from the water fingerling vellow ])ass bend

into a semi-circle as if trying to t(juch head and tail together.

In this position they rapidly l)ecome rigid or stilt and die
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unless promptly placed in water. Upon being returned to the

water they soon straighten out and swini around as usual.

The adults do not have the tendency to curl up so much as the

young fish and struggle more like other species when re-

moved from the water. Yellow bass are very timid and it is

necessaiy to conceal oneself in order to observe them
closely.

The spawning season is in April and IMay, depending

largely on the water temperature, the height of the season

being from April 15 to Alay 15. Spawning takes place about

midday, on bright calm days wlien the water temperature

ranges from 68 flegrees to 72 degrees, in water from 2 to 3

feet deep.

As the spawning time approaches the fish instinctively

swim u]) stream in search of the purest water. Preliminary

to spawning they pair off and swim swiftly along side by

side, the male about 3 inches away from the female, both

appearing to be much excited. When spawning occurs the

fish swim very slowly or stop for a few seconds while the

eggs and milt are l^eing emitted.

In the act of spawning the female lies partly on her right

side with \ent toward the male, ejecting the eggs with a

tremulous or wavy motion of her entire body. The male

does not lie sideways but remains upright beside the female,

so that his vent is directly over the eggs as they come from

the female. He ejects the milt on the eggs without any

perceptible movement of liis body except as necessary to

maintain his position beside the female. The eggs are not all

voided at once, and the fish swim around together during the

inter\-al between spawnings, whicli continue for an hour or

more. After spawning the fish usually remain still near the

bottom for some time as if resting.

The eggs are n^A likely to be all mattired at once, there-

fore the spawnings are probably continued on different days

as tlie eggs develop. The eggs are semi-buoyant and slowdy

sink. Many of them are eaten or smothered, or are unfer-
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tilized when they reach the bottom. Thus \'ellow bass are

not so prolific as l)lack bass and other nest-l)uil<hng pond

fishes, whicli deposit their eggs and guard them until hatched.

With \ello\v bass 100 brood fish per acre are necessary for a

good outi)ut of young fish.

The eggs are very small, being about .03 of an inch in

diameter, or from 2,000,000 to 2,500,000 per quart. The

period of incubation at a mean water temperature of 70 de-

grees is from 4 to 6 days, and the }olk sac is absorbed in

about 4 da\s. Wdien first hatched the fry are from '^ to

3/16 of au inch in length, colorless and transparent, the first

color to a])pear being the black eye spots.

Owing to the }-olk sac the newly hatched fi-y are far easier

to see than those a few days old. because after the \olk sac is

nearl}' asborhed the fry are only V4 of an inch long, \-erv

transparent, and much more slender. Their small size and

transparency are doubtless of considerable protection to

them.

ddie mo\'ements of the young }'ellow bass differ from those

of _\(iung black' bass, but l)oth accomplish the same purjjose,

i. e., protection from l)eing smothered in sediment. The

black bass frv swim forward near the l)Ottom in a horizontal

])osition by energetic mox'ements of the caudal fin. The

yellow bass fry rise straight toward the surface head first by

vigorous movements of the tail, and when their exertions

cease turn (|uickl_\- and sink head first to the bottom without

mo\iug the bod}' or fins while descending. Touching bottoni

they immediately turn and swim upward again, occasionally

stopping before reaching the surface. Idie habit of inces-

santl}' swimming ui) and sinking slowly to the bottom is

prol)al)ly instincti\e, and ])rotects the fry from being suffo-

cated if the bottom is muddy.

When first hatched the fry may be seen when they swim u])

near the surface in water about two feet deep. After 2 or 3

days they drift toward the shores and can be found in water

from 1 to 10 inches deep.
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About 4 days after hatching the yolk sac is completely

absorbed, and the fry have ceased swimming- straight up and

(lr<)p])ing slowlv to the Ijottom. Tliey now swim slantingly

upward and then downward in tlie same manner, and when

thev have reached the bottom, instead of instantly starting up

again they pick at small particles and remain at the bottom

in a horizontal position for several seconds nibbling around

in search of food, l^he fr}' are now i
\ to 5/16 of an inch

long, colorless and transi)arenl, with llie exception of the

minute black eve sjxtts, and can be seen onl}' ])y the very

closest ()bser\'ation.

After they l)egin feeding, ihe fry grow rapidly, reaching a

length of one inch in about 3 weeks. They swim around in

schools, and grow \er\- uniformly in size, and are therefore

not so destructive to each other as are black bass, which fact

offsets to some extent the greater ])roductivity of the l)lack

bass by reason of its spawning habits.

1"he natural food of tlie fry and tingerlings is air and

water insects, Crustacea, insect larvae, small fishes, and other

forms of life found in water. The natural food of the older

tish is air and water insects, crawiisli, Crustacea, frogs, mol-

luscs, small fishes, tadpoles, worms, etc. At the Tupelcj, Mis-

sissippi, station the adult yellow bass readily ate raw beef

hearts, livers, and steaks, cut into strips resembling angle

worms. At this station yellow bass are propagated in ponds

bv natural consort of the sexes, and the fry are reared to fin-

gerlings before being distributed.

Because of their spawning habits and natural inclination

to fre(|uent the deeper places, yellow l)ass tln'ive l)est in large

bodies of clear pure water. They do not reproduce well in

muddy surface water ponds, nor in roily ponds having earth

bottoms without gra\el or \egetation. That is one of the

])rincipal reasons whv \-ellow bass are s(t abundant in the St.

Francis and White rivers, the water Ijeing clear and bottoms

gravellv or sandv, the eggs are not smothered, and the waters

are so extensive that not many of the fry are eaten before

thev grow large enough to escape from their enemies.



Aiiicricaii FisJicrics Socicly 107

DISCUSSION.

Ppesidf.xt : \'iiu lia\c lieard tliis ratlier no\-cl (kscn'ption of the

yellow bass. Reform the general discussion opens I would like to know
fru- a certainty whether J\lr. Burnhani can say positively that this species

reaches a weight of hvc pounds.

Mr. RfKXH.\M ; Xo ; the statement is taken from Jordan & Kvermaim's

work. The largest I have seen personally were al)ont a foci in lengtli

and weighed from two to three pounds.

President: Tlie tish in question is very closely related to tlie conimnn

white perch of the east, and lioth have incredibly small eggs. The
maximum weight given seems to me to be above that generally reported,

but Dr. Evermann is here and 1 have no doubt he can give us a statement

as to the size of the white perch of the Mississippi region.

Dr. I'.vrtox W. Evekm.\xx, Washington. D. C. : I do nnt recall now
the data wliicli were used in giving the weights named. .All 1 can say is

that I think the matter was liMiked mto pretty carefully at the time, and

there was fair justiticatiun fnr tlie ci inclusion. 1 never saw one that

large myself.

Mr. Ward T. Bower: Mr. lUunliam makes the statement that tne

eggs measure from two million in twn and a half million per quart. I

believe it would be interesting for the Society to know liow he arrives

at those figures. It seems rather incredible that tlie eggs should be so

extremely small.

Mr. RuRXH.\^^: I have two authorities besides myself. The Manual

of ImsIi Culture in describing the tlat llsh, I believe, states that the eggs

measure 31) to tlie lineal incJi or about 50,000 to the ounce or 1,600,000 to

the quart, and the yellnw bass eggs are still smaller. Tiiey measure

33 \-3 to the lineal inch, therefore my estimate of 2,000,000 to the quart

is not excessive. .Superintendent Stapleton, of the Mammoth Spring.

.Arkansas, station, took eggs of this species from the White River for

the purpose of hatching them artificially. Ry tlie von Bayer gauge and

scale he figured them at 2,500.000 to the quart, Init I wished to be con-

servative, so I stated that tliey ran from 2.000,(;)00 to 2,500,000 per quart.

Mr. Ward T. Bower: Then tlie matter stands as to wdiether the von

Bayer gauge is a proper instrument for determining the size of the eggs?

Mr. Burnham: Yes.

Mr. Bower: You based your conclusions on the fact that the eggs

were only .03 inch in diameter ?

Mr. Burnham : Yes.

Mr. Bower: In regard to the von Bayer gauge, I believe that adhesive

attraction has a great deal to do with the measurement of eggs by that

device. If eggs are placed in a little water on a flat surface, on a piece

of glass, for instance, they will all run together. Naturally there nmst

be a slight compression. Therefore I question whether the von Bayer

gauge is a true index of the diameter of the eggs, particularly those

h.'i\ing a soft memlirane.

Mr. Titcomp. : I think the \rin Bayer gauge is a pretty good rough

measure in the field, and 1 believe Mr. Burnham is right when he says
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that yellow bass eggs will go from two to two and a half million to

the quart.

In connection with recent efforts to propagate the white bass in Ar-

kansas, three yellow bass were spawned by hand in the usual way, the

eggs being placed in jars. They hatched in five days at a temperature of

50 degrees F. There seems to be no reason why these eggs cannot be

artificially taken and hatched in jars. Incidentally at the same place

where the yellow bass were spawned by hand, two crappie were stripped

and the eggs also hatched in a jar, the period of incubation being the

same. They seemed to have many of the characteristics of pike perch

eggs, but were not so adhesive, and there was not so much diflficulty in

handling them. I wish Mr. Lydcll wnuld tell us something about the

white bass work done by him.

Mr. Dwight Lydell : In 1890 I was sent by the Michigan Fish Com-
mission to Wisconsin to experiment in hatching white bass. The eggs

were incubated in jars and I had no trouble in getting a hatching per-

centage of from 35 to 40. However, we experienced great diflficulty in

taking the adult bass at spawning time. We found places where thou-

sands of them came to the shore early in the morning to spawn, but

when seined up we had nothing but male fish. In the evening it seemed

that nothing but females came in, so we set gill nets out in 20 feet of

water, and nearly all fish caught were ripe females. The eggs were

easily fertilized by males caught in the morning, and we had no trouble in

hatching them. We figured white bass eggs at one and a half million

to the quart. \\'e took about 20,000,000 and had no trouble in trans-

porting part of them to Michigan. We turned some of them over to the

Wisconsin Fish Commission and the fry were planted, I think, in Ash-

land County waters. We operated during the month of June on Lake

Minocqua and Lake Mendota, also on Lake Winneconne and the Winne-

conne River. The fish spawned at a temperature of 62 degrees to 70

degrees F. The records are in the office of the Michigan Fish Commis-

sion and will show exactly what we did. We had no trouble in hatching

the eggs in jars or in stripping the fish. They were the easiest fish to

strip I ever handled. The males resembled yellow' perch in that the

supply of milt was abundant. As an experiment we seined up several

thousand white bass and put them into an enclosure in the creek. This

enclosure was about 200 feet long and the full width of the creek, 30 to

40 feet. However, we were unable to take any eggs in this way.



THE ECONOMIC VALUE OF THE SPORTSMAN

By Andrew Price,

marunton, west virginia.

I am glad that I have an (»|)])(»iiiinily uf maintaining before

you that, in the severely practical, scientific world to which

you belong, the sportsman has the right to exist and that this

right does not de])cnd entire])' upon the law of fang and claw.

\\dien I joined this honorable body n\ scientists some years

ago, I did not ap])reciate the high aims of the Society. I

fullv expected to find liere wliat Isaac Walton calls "brothers

of the angle." But I soon found that that arch destroyer of

fish would not have been admitted to temples sacred to the

life and health of fish and that his writings as to the most

deadlv lures and methods can onl}' be classed as "murder as

a fine art." I found liere a society of serious minded men

whose whole li\es are gi\'en to the business of propagating

fish and who have little patience with the recreation that poor

sutTering humanity gains in the pursuit and deatli of the

inhabitants of the waters.

Levity is not encouraged and 1 find myself to be the sliee])-

killing" dog" in the company of shepherds. I^etter men than

m}-self. however, have made this mistake. ;\t the meeting of

tlie International Congress of Fisheries at Washington last

year, a cal)inet officer in giving his address of welcome at-

temjjted to perpetrate a pun. which was recei\ed with a

funereal silence which must ha\'e been \'ery disconcerting to

the gentleman. He turned i)ale and realized tliat lie had

committed a solecism that would return to him in tlie still}

night as he lav upon his restless [)illow in after years. He
said that one of our great fishes, the cod, was of so much

importance that its name had a national significance, mean-

ing thereby. C. O. I)., but the joke was a child of liis imagi-

nation destined for his express compan\', for the scientists
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there assembled would liaxe nothing to do with it. A pained

expression prevailed upon the face of his audience, very

nmch as though an old and venerated pastor had suddenly

launched into profanity from the pulpit. The newsi^apers

next day kindly refrained from mentit)ning the uncanny

occurrence, but I venture to say that he will never forget

it as long as he lives.

Xow. gentlemen of the Society, permit me to say tliat this

preternatural gravity belongs more t<j the \\'eather Bureau

than it does to you, for your position is too well assured and

your work too important to be dis])ensed with, and I would

rather see you when you take these precious ^acations from

the constant care and supervision of your work, decide to eat,

drink and 1)e merry, and not stifle that sax'ing grace oi

humor, tlie proud heritage of the American people. If T had

my way 1 would see that the cabinet member was gi\en a

Carnegie medal for bravery.

N(jw I would ask you to gi\-e us who fish to forget our

troubles, a place in your scheme of life, and an op])' irtuniiy

to lie heard in your deliberations.

1 beliex'e that it has been definitelx' settled l)y Congress,

tliat tliere is no consumer, or rather that we as a nation are

producers, and the consuming part of our lives is but inci-

dental to the main objects. That if there be a class who do

not produce, but only consume, tlic}- ha\e no rights that the

country is bound t(j respect. Not so with us. who in return

for our predatory habits give as much time and help as we

are capable of to aid you in your great and important work.

A certain great lawyer of my state, the general counsel of

one of the great railrcjads of the countr}-. wlio has ri-en to the

top of his profession, was once talking with a }oung lawyer

who had just begun to practice, but wlio had liigh ideals.

The ^•oung lawyer said he hoped tliat when he became lil'ty

vears old to have accomplished much in his profession; that

by that time he w'ould be able to fill certain offices of great

h.onor and trust, so that his life would l)e a success and of

lireat use in the world. The older ]a\\\er said that he also



Anicricd)} l-'ishcrirs Sonrly 111

liad made certain detniile i)laii> as i^ his lite when lie heeame

tiftv vears uf age; that he huped at that time to ha\e sa\ed

enough monev to insure him a cnmpetenee the rest of his life,

in which event, he intended in do nothing Init hsh the rest

of his da}-s. The young lawyer looked disgusted.

I am sorry to add that the young lawyer after a few^ }ears

of strenuous endeaxor was called hence to be no more, and

the older law_\-er has ])nrsned the ex'en tenor of his way and

after a hard day's work retires to his den to he w ith the most

elaborate of outfits of fishing tackle, to dream of the good

time coming when he can retire from a ])rofession where (jne

sees the worst side of human n.ature. and engage in his fa\or-

ite sport, living the calm and contemplative life of the angler.

I very much fear, for the sake of the soul of this man of

high ideals, that this good time a-coming will nexer be

reached, for the way to go a-fishing is to do it now. and >uch

a future existence as he plans will be about as hard to come

u]) to as the ])ro\erl)ial rainbow's foot which we ha\e all l)een

trying to find.

Most of us el<lerl\- sportsmen, anyway. ha\"e most of our

fishing in our heads, and when we dream of babl)ling l)rooks

and the shade of the streams on a smumer's da\'. we lack the

power of execution, haxing the will and not ihe power to

destroy. Theoretically we are fishermen, but most of us

have reached that place best described as our anecdotage.

We vainly cry : "Gixe me but a fishing line, and set me on the

streams of West Augusta, and T will gather me a bunch of

trout, which will lift m}- bleeding spirit from the dust, and

set it free!" We go on with our work, getting farther and

farther from the liealtln- outdoor life, and our broihei"^ n\

the angle, till an alien turf enfolds us: we die and none can

tell them how we died. And yet.

Perhaps soiiic hoary-headed swain ina\ say.

Oft have I seen liim at the early (hiwn.

Brushing with hasty steps the dew away.

To catch a sucker he had tixed his thoughts upon.

Oft have I seen him hy some sleepy lirook.

Beneath the shade of overhanging trees,
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A jug uf wine, a lishing pole, a book

—

Waiting for nibbles in contented ease.

Oft have I seen him at the set of sun,

Wind slowly home by devious wa3'S at night,

Clasping in ecstacy a sucker one.

And sink to rest before the tavern hove in sight.

But note il is only the huafy-headcd swains can tell aljont

this, for the avei'age fisherman sows his wild oats in the davs

of his youth and as he gets older reforms and only glories in

his past wickedness. To hear him talk vou would think that

he could still make his hand at tishing. but in truth and in

fact, most of us old retired fishermen are really frauds, and

we lack the time, the inclinaticju. the skill and energy to make
a real lisherman. \W can yery well remember the times

when to get the mountain trout we would sufTer all the peril

and priyation of an explorer. We would penetrate the wil-

derness and reach some rough brawling mountain stream,

and sleep out on the hard ground and say we liked it. Bui

with age comes disinclination to rough it. and sleeping on the

ground has lost most of its charms. The air which comes

oyer the yard fence and through the window screens has all

the ozone that we require, and when we claim that we can

still make a hand at fishing, the truth is not in us. We are

back numbers when it comes our time to make good.

Perhaps to make this thesis more \aluable and con\enient

as a reference work, we should treat the subject by sub-

divisions, and we will therefore consider the economic value

of the sportsman from the following viewpoints: f 1) As a

faker; (2) as a spender: (3) as a producer; (4) as a

protector.

The faker is generally a s])ortsman who in his early days

was a well-known terror to the game tlshes of his habitat.

In the winter or at any time when his partictdar prc_\' is not

in season, he is longing for the time to come when all legal

bars will be down and he can go a-fishing. At these times,

this animal, being provident by nature, lays in great supplies

of fishing tackle and spends much time and money. His

thoughts and his com'ersation turn to his favorite sport at all
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times and lie is a considerable i)est to the comniunitv. He
admits that in recent years he lias neglected his fishing"

shamefnlly. preferring flowery beds of ease, bnl he swears

by all the big and little fishes that when spring comes again

and the fish are on the bite he will do nothing else bnt fish.

The spring time comes and he falls into a curious kind of

indolence known as spring" fever. He puts ofi^ g'oing fishing

from da}" to day and drags through the work at the oftice.

He takes less interest in the talk of fish and hastily admits

that he has not wet a line this year. He idles awa\" the sum-

mer time and along about three days from the end of the sea-

son he makes a wild dash for the fishing grounds.

Arrived there he finds that his hand has lost its cunning.

He tears his clothes and break.s his fishing tackle. He dashes

his foot against a stone and falls dr)wn in the cold water.

His bones are soft and he suffers from rheumatism. If he is

ver}", \'er_\" wicked, he seeks consolation in the flowing bowl.

The fish refuse to respond. He gets tired, cold, wet and

miserable, and he knows that he is aging. He remembers

with regret the summer frittered away in the sordid cares of

business. He accuses himself of degenerating from a noble

animal to the le\"el of a ccjmmon work horse. Si.x (la}"s at the

oflnce tr}ing to get the better of some other men, and his Sun-

days passed in slumber in his comfortable pew. He resolves

ne\"er to neglect his fishing again, but e\"ery }"ear the work

habit is more securely fastened upon him and he ne\"er gets

back his lost heritage. He will not admit it howe\"er. He
will still claim to be a lislierman and an}' da}" except in the

season, he will boast and brag of his powers. ]'^)r him. "each

year brings less summer cheei", cranips more his ineffectual

spring, and soniething earlier e\"er}" }"ear, his singing birds

take wing".'' Am I not right in classing this sportsman as a

faker?

But contrast this man with the one who never lets busi-

ness interfere w"ith his fishing. He is after the fish from early

to late. He speedily gets used to the hardships of his favorite

sport. His face bronzes over and his muscles harden and he
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soon becomes strong in body and in mind. He is given the

active mind and lie can accomi)lish in fifteen minutes more

effectual work than his sluggish adversary is capable of in

any time. He is fitted to write a book, paint a picture, try

a law suit, perform a marvelous surgical operation, make a

fortune, woo a bride, or perform an}- other great work he

sets his mind upon, and when after a hale and heaity old age

he winds uj) his line for the last time, and is gatliered to his

fathers, they carve upcjn his tombstone: "His life was fair

and le\el and when death had set him free, he said. 'I see the

de\il. but he can't get me.'
"

We lind tliat this man is a good example of the s[)ender.

and as such plays an important part in the scheme of life.

Ask any citizen of Maine or Florida, as well as many other

delightful coiuitries. and they will tell vdu that the most im-

portant crop which the people woik is the tourist crop.

His is

A legion that never was listed.

It carries no color nor crest.

But split in a thousand detachments,

Is breaking the road for the rest.

Legislatures meet in honor of the tourist and railioads

bow to his princel}' will. The cit}' clerk who spends eleven

months in a hall bedroom, and who trembles with fear at the

frown of the manager, can buy himself a lance-wood fishing

rod and travel to some distant fishing ground, and pass as a

potentate among the good people he finds li\"ing there. I

have seen such a scion of city life tip a rich farmer to the

extent of a quarter with a lordly air, and the tip was thank-

fullv received and pocketed. That farmer could ha\'e Ixnighl

up a regiment of such men and was an influential man in his

county and state. The tourist had here a taste of what it is

to belong to the nobility, and though he had to return to the

state of slavery into which he had ^(Jluntarily sold himself,

he could return with a head held high, spurning the ground

on which he walked. He could at least have said that he li\ed.

He had also the satisfaction of knowing that he had left that
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(juarler in a safe place and that il nexer would do an\' more

harm as a part of the root of all e\il.

I have observed the genus tourist, from the da\s when I

have turned an honest penny !)}• suppl^'ing him with bait and

showing him where to find the fish and catch them, up to the

point when being in. a strange country and yielding t(j a prcj-

pensity to catch fish, I have been classed as a tourist mvself,

and been ccjusidered legitimate prey for auN'one who could

se[)arate me from my money.

Those tourists wh(j cannot \er\' well afford it, as well as

many wdio can, are very apt to employ a man known in sea-

son as a guide. Guides out of season are generally hired men
and fellow citizens. Their duty seems to consist in supplying

their master's creel, and loafing along the creek. Ever and

anon the guide's \oice will come floating o\er the willows:

"Ha\'e }'ou ketched air}- one yet?" And the tourist will

shout l)ack : "Xo. but 1 had a bite!"

And for such inexperienced idiots the soda mines of the

country work day and night to suppl}' him buscuit.

It is not all of fishing, howexer, to fish. The tourist goes

back home with a sunburn that is cheap at an\' i)rice.

ddie tourist has a hard time of it. If he does not catch

any fish he is classed as a fool for spending his time and

mone}' in a vain pursuit and if he catches a lot of fish he is

named a fish hog. He is condemned if he does and he is

condemned if he does not. \\'ay dow n in the heart of each

one of us, lies a secret l)elief that all game is made for our

particular use and f(jr none other.

The \-isiting sportsman, being comparatixely harmless and

easv mone}', has an economic \alue that is xery great. In a

mountain C(juntry such as the one in which T lixe he is of

much importance. X"o protecti\e measure aimed at the sum-

mer boarder's sport has a chance of passing a \igilant legis-

lature. We ^\elcome him as a coming guest with a pocket

full of money and speed him as a parting guest when he goes

without the fine, large, juicy wad of money which he brought

m\o the country.



116 Thirly-niuth Annual Meeting

As a producer the sportsman is rather unrehal)le. When
nnexpected company shows on the horizon and the good wife

has nothing" to set before the guest of high cjtiahty. it is con-

sidered the proper thing for the man of the house to go out

with his rod and return with enough game fishes for a meal

—catching ourselves a mess of fish, in other words.

In West Virginia there is a noted family of hunters and

fishers known as the Hammonds of Bug Run. Old Jess

Hammond was born in Kentucky, and seeing the clouds of

war gathering, refugeed to the forks of \\Mlliams River in

the heart of a great wilderness, there to take up the life of a

hunter and fisherman. He told me at one time thai thirteen

}-ears elapsed without a person other than his family shelter-

ing under his rooftree. He raised a large family of sons, all

of whom took to the woods naturally, and they have made

themselves the terror to the game and fish of that countrv.

One of the boys threw back to some remote ancestor and is

an accomplished fiddler, having even composed some strange,

wild airs. To one of these he gave the title of "Hannah

Gutting Fish."

At old man Hammond's house was always a store of the

products of the wild: jerked Acnison, smoked bear meat,

wild honey, and other things. In season he partook of all the

richness of tlie wilderness. Xot the least of these were the

wild rami)S. a member of the lily family, the most powerful

antiscorbutic known. Except in the dead of winter fish

could be had for breakfast by catching a mess of trout while

the water was heating to make coffee. Williams River ran

by his door. All that was needed if fish were desired was to

bait a hook, fish the ri\-er for a few rods, and breakfast was

in hand.

As a compensating provision. howe\'er. nature has pro-

\'ide(l that, while mountain trout are joronounced to be the

greatest of all table delicacies, yet the food is so rich that it

soon palls upon the appetite and is not desirable as a steady

diet. The Hammonds, however, soon found that certain ten-

derfeet who lived just beyond the fringe of woods would be
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willing- to trarle a ])nun(l nf rancid western l)ac()n for a ixjitnd

uf mountain trout. '\'h\> ])erha])s seemed cjueer U) them but

it was nevertheless a fad, and heiny- so, thev took advantage

of it and after that the trout lixed liard Those shmed dis-

gusting things called trout were eaten with relisli ])v th.e peo-

ple of the low lands and in return the}' would trade, pi^und

for pound, ricli. fat. salty l)acon. The sportsmen of the state

ha\'e just succeeded, ho\\e\er. in ha\ing a law passed making

it unlawful to sell game or hsh and the effect upon the

Hammonds is watched witli considerable interest. Person-

all}- we hope to see them ttirn their faces towards the sinking-

sun and to keep a-going untd they get to a place into which

the sun sinks, so far awa}- that the}- will ne\-er ])re\- upon

Duv woods and waters again.

In recent }-ears there has been proctired for this stream

from the W'ln'te Sul])htn- Springs tish hatchery something

o\-er a hundred thousand small fish, both rainbow and brook-

trout, and these fish ha\-e thri\-ed and done well, restoring the

ri\-er to something like its ])ristine glor\-. It has been mad-

dening to think of the ttntutored Hammonds selling these fish

pound for ])ound for western bacon. But we sometimes rise

to the occasion and <lo what is necessary and so the law has

been passed. The wise man will either wash his dishes or

keep a dog.

In analyzing ni}- subject in the trite scientific wa^- of a |)ro-

tector of the game and fish we find what the chemists call a

"trace."

Tlie height of his ambition seems to be to take his stand b\-

the fishing water and kill noble game fishes until tlie slaughter

co\-ers him with bli k id and guts. Fie drinks strong water and

his speech is coarse. Vet to the tender mercies of such as

these is left the welfare of the game and fishes. Our legisla-

tures are full of men who ne\-er saw a setting of fish eggs and

who ne\-er set u]) a single m'ght with a sick fish.

In West A^irginia we have just passed through the travail

of inaugtu\'iting a most stringent and efTecti\-e ])rolective

measure. The laws of this slate on the subject were verv



118 Tliirly-uiiith Annual Meeting

meager and inadequate and there was a general demand

among the sportsmen of the state for the enactment of such

a law as would give relief hy making the other man stop

catching fish and killing game.

The common run of land owners are always hankering

after the Roman law which gave the land owner the absolute

title and right to the game and fish found upon his lands.

Even if a wounded animal dragged itself upon the land of an

old Roman farmer it was the landowner's just as much as

though it was a domestic animal. The western barbarians

inhabiting England. howe\er. wliere might made right,

placed the title of all wild animals in the king, and he main-

tained his standing arm}- therein-. When the consumers rose

up in their might and forced King Jolm to liold a special ses-

sion at Runn}-me(le. they got out of him the greatest game

and fish law the world has e\er seen, called the Magna

Charta and Forestry Laws.

There were a few things in tlic l)ill al)out the li\-es and lib-

erties o.f his subjects but in those days not so much was

thought about tliese. The great victory was the concessions

concerning the game and fish and especially the fishing in

the rivers of England. The right to take certain amounts of

the food fishes from the rivers was the thing that the barons

of that day prized above all others granted to them. But the

king kept all the rights in the game and fish not expressly con-

ceded to the people. That is the law of this land. The state

holds full title to all the game and fish and has the right to

prescribe the conditions under whicli they may be taken.

More tlian anything else. I think, the trading of a pound

of brook trout for a pound of l^acon caused the people to

murmur and get ready for another Runnymede. The Gov-

ernor, who alwavs had a remarkable ear for a groundswell,

appointed a commission of killers to draft a protecti\-e law

for the protection of the game and fish. On this commission

was one member who at one time had been a killer but who

had suffered a change of heart to the extent at least of being

al)le to enjov outdoor life in tlie woods without wanting to
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kill all the wild life thai was to he found there. The rest of

the commissioners turned over t(j this comparatix'ely kind

and humane man the task of drafting the ])il]. while tliev went

home to overhaul their fishing tackle and guns. While they

were thus engaged, oiling up their deadly fn-earms and whet-

ting their tish hooks, the man in charge went subtly to work

and drafted a law which has alx^ut put an end to the hunting

and fishing in the state, and w hich will cause the sportsmen

to trade their rides for cameras, and their fisliing tackle for

sketch books.

A law has been enacted ])rohi])iting tlie sale of game and

fish : no man may hunt and fish on the lands of another with-

out a written permit ; no h(^tel may serve game or fish to its

guests; bachelor deer onl_\- may l)e killed; subjects of foreign

potentates and powers are barred from their Sunda\- avoca-

tion; all ])ersons must take out a hunter's license; game war-

dens are made lire wardens and can im])ress men to fight

fires; railroads must not set the woods on fire and must keep

the right of wa}" clear; land owners may arrest any tres-

])assers on their lands and ])ring them into court ; the size and

number of fish one may take is regulated, and the proud

motto of the state, "Mountaineers are e\'er free," has a hol-

low and mc^cking sound. The \-alued right to lish on Suncku-

has l)een taken from many. ()n the whole the great majoritv

of us sportsmen are like Othello—our occupation gone.

In conclusion I would ask this body of scientists to accord

us a place in your scheme of life. We are not so black as we
ha\'e been painted. So far as our influence and hel]) goes, we

are yours to command. We do not often intrude upon \-our

deliberations and if we are often silent in recognizing ihe

value of your great woi-k, beliexe me, we do not fail to appre-

ciate it. Go on willi it. making two fishes grow where one

grew before, and the nations of the earth will rise up and

call you l)lessed.

(iivc fonls tlieir gi)l(l. and kna\'cs tiieir power,

Let fortune's Inibhles rise and fall

:

Who plants a tree, or trains a flower,

Or stocks a stream is more than all.



SOME DETAILS OF SALMON CULTURE

By W. O. Buck,

u. s. fisheries station, grand lake stream, maine.

The purpose of this paper is to raise questions for (Hs-

cnssion rather than to answer them. It may not, however.

l)e out of place In- wa}' of introchtction to run o^er briefl\- the

writer's recent experience in the cuUure of landlocked sal-

mon, even tliough it should furnish a basis for criticism only.

At Grand Lake Stream wild brood fish are trapped and

impounded as they approach the stream from about the

middle of September until the end of their run two months

later. X( »ne are touched until al)out ready to yield their eggs.

Then all on hand are examined and distributed in retaining

pens according to condition. l"he original enclosure is of

large extent, good depth, and has an ample ilow' of water,

so that the fish remain in it in apparent perfect condition.

When the fish are ready, the eggs are taken and milted by the

"dr\' method," carried to the hatchery and kept on trays till

eved. the dead eggs being picked out under water about every

tenth dav. \\'hen the eggs are eyed they are poured a few

times from one pan to another to whiten the unfertilized,

which are then picked out. The rest are returned to the

travs and lield as before until either shi|)ped or nearly ready

to hatch. Those retained are tlien distriljuted on coarse

meshed travs to the troughs in which the_\' are to be hatched

and carried through, the sac stage. Idie present season

12.000 were put into a trough about a foot wide and 101/.

feet lf)ng, the water being 5 inches deep and flowing in at

about 3 gallons ])er minute. The trough-stand is out of doors

and tight covers are pro\-ided projecting over the edge of the

trough so that light is almc^st wholly excluded.
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A dam reachiiiLi- al)<)nt an inch al)()ve the surface is put into

each trough near its licad, forming- a small pool into which

falls the water from the inlet. This dam keeps the frv from

getting under the inlet, where they might he injured 1)\- the

force of the falling water, and also serves to distribute the

flow across the width of the trough. A partition screen is

put midway in the trough, giving two compartments each

containing 6.000 fry.

The troughs remain unbrushed from the time the eggs are

laid out to hatch until the sac is gone, dead eggs being i)icked

out daily with tongs, and dead fry with a small fan. 1)\-

which they can he lifted without touching the others. The
fan is made of siuall wire bent near its middle to form a

scpiare about It- inches on a side and having threads tied

across to form a net. the rest of tlie wire l)eing twisted to-

gether to recei\e a handle.

As the water grows warm and slime appears the practice

of "mudding" is begun. The earth employed is a fine sandv

loam, wlu'ch is introduced dail_\' thereafter through the sum-

mer l)y holding a half-pint of the earth in a ])Owl-stainer

under each inlet. The finer particles are washed through

the strainer and carried ])y the current to all parts of the

trough. The sand thus introduced keeps the bottom free

from slime and is allowed to accumulate. When the sacs are

absorbed the fry are siplioned out. Those to be liberated are

carried in pails to the lake, and in the same pails or in cans,

the water being frecjuently changed, they are conveved b\-

boat or canoe to suitable places along the sliore. care being-

exercised to scatter them wideh'.

The troughs are now thoroughly cleaned, partition and

headscreen removed, and 1.000 young fish are relumed lo

each trough to be fed through the summer. Tlie flow is in-

crea.sed to about 10 gallons per n-iinute. and later to 13 gallons

as the temperature rises.

Four feeds per day are offered, consisting of herring roe

and beef li\-er ground together in a meat-cho|)per. the method

bciiiL^- to mi.\ the ground food with water to the consislenc\-
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of cream and throw a little into each trough, scattering it well

and going at once to the next trough. When the entire series

has been treated, the operation is repeated, food being offered

three times at each teethng i)eriod in amounts varied accord-

ing to judgment.

Dead hsh and waste are removed witli fan or scoop each

day, care being used not to touch the fisli when it can be

avoided, and the sides of the trough are cleansed about every-

fourth dav. Tlie sand on the bottom is distuibed only as

much as is necessary for remo\'al of waste. When the

troughs are cleaned the dams at the foot are lifted so that the

slime and waste are drawn by the extra strong (.urrent thus

created to the lower end of the trough and taken out.

In 1)rtishing the foot screen, even outside, care is taken that

no fish be lying against it, lest fins or tails be injured.

After feeding is begun and until the fish are large enough

to cause alarm lest they jump out, the cover is left off the

upper half of the trough through the day. This gives free

access for feeding and offers the fish a choice of coming into

the light or remaining in comparative darkness under the

lower cover. They seem to enjoy the light and will lie there

imless disturbed.

Now as to results. Of 2,000,000 eggs taken, 72 per cent

eyed, and of these 98 per cent hatched. The fry lost 2 per

cent and at this writing the fed fish are losing about 1 per

cent in ten days. The above suggests the qtiestions

:

L What is that essential condition met by fish spawning

naturally, and by fish cultuiists when practically all eggs are

fertilized. Iiut which is missed wlien less than all are fer-

tilized ?

All who have handled eggs and fallen short of perfection

in fertilization will hope with the writer that an answer to

this question may be forthcoming. If we cannot now answer

it, the qtiestion seems worthy of further study, since it is not

apparent why there should be any failure of fertilization in

the case of ripe eggs rightly liandled.

II. What quantity of light should be admitted to eggs, fry.
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and fed fish ? The writer beHeves for eggs and frv the less

the better, and that older fish should at least have a refuge

from sunlight.

III. May fry or older fish he handled or even touched

without danger? The writer suggests thai tlie conditions

which will admit of handling are exceptional, and that it is to

be avoided as far as practicable. A foitunate instance of

this exceptional condition is that of salmon at spawning

time, w^hen the skin is so toughened that the fish may be

handled without injury. It ma}' l)e mentioned in passing

that tliis is not true of the togue {Cn'sfiz'oiiirr naiiuiynisJi].

IV. Where and how shall fish be planted?

On this point the suggestion is ofi'ered that where no local

ol)jection exists a stream is the ])roper place, but that there

and elsewhere, scattering is all too liable to l)e regarded as

one of the minor details.



THE KING SALMON OF ALASKA

By Johx N. Cobb,

assistant agext at the salmon fisheries of alaska,

u. s. bureau of fisheries.

The kiiii;- salmon (Oiicurhyiicluis fscha-Li.'yfscha) of Alas-

ka, known as the chinook and (juinnat elsewhere on the Pa-

cific Coast, is one of the most interesting and valuable of the

salmons found in Alaska.

It has been conclusively demonstrated that king salmon

frequent tlie waters of Southeast Alaska throughout the

year. This section contains an immense number of large

and small islands, which are separated from each other and

from the narrow strip of mainland separating Alaska from

Canada, l)y large sounds, straits and bays of salt and brack-

ish water, in which the fish find am])le food. During the

spring months large schools of herring frequent the shoal

waters for the purpose of flepositing their spawn, and it is

then that tlie king salmon are found in the greatest abun-

dance, as they are pursuing and devouring the herring. They

also consume large numbers of the smelt and eulachon during

the annual runs of these fi.shes to the rivers to spawn. Oc-

topi and other miscellaneous animal food are also fotmd in

the stomachs of the salmon at times.

During the winter the kings are but rarely seen at the sur-

face. Some are, ]Kjwe\-er, taken every winter on halibut

trawls set at times in 30 and 40 fatlioms of water in Ernes;

and I'^rederick sotmds and Chatham Strait, and these Sainton

usuall}- ha\'e halibut, rock cod and cod in their stomachs. \\

this season but little animal life is found near the surface,

hence the kings are compelled to go deep for their food.

Indian fishermen on the Stikine River say that kings are

found in the deep pools along the river during this season,

and tliey get them ])y cutting holes in the ice and spearing
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the fish. Kings are also said to 1)e found in the river at the

Hot Springs, ahout 40 miles from the month, where the}'

remain until the ice melts in the rest of the ri\'er.

In the spawning season the king salmon ascend certain

streams during tlie months of May, June and part of July.

They are also foiuid running as late as August and Septem-

her in the headwaters of the Yukon and its trihutaries. o\er

2,000 miles from its mouth. The principal streams fre-

(|nented at this season are the Unuk. Stikine, Taku, Chilkat

and Alsek rivers in Southeast Alaska: the Copper and Kenai

rivers in Central Alaska, and the Ugashik, Ugaguk, Xaknek,

K\-ichak, Nushagak, Togiak, Kuskokwim and ^'ukon rix'ers

in Western Alaska. It is ]X)ssible that the}" also enter certain

of the streams debouching into the Arctic, l)ut this has not yet

been definitely established. A few are found along the Arctic

Coast, however. It is the general belief in Alaska that this

species enters only those streams which carr}- glacial waters.

vSome of the Southeast Alaska fishermen claim that king

salmon spawn at different periods of the year, and that they

do not all die after once spawning. In proof of these beliefs

they instance the numerous small kings found with wcll-de-

\-eloped spawn and the manv large kings with immature

spawn.

At Ideal Cove, just oil the mouth of the Stikine ri\cr. in

!\lay, 1908, the fish cleaners found a "-jjound male king with

milt. Several da}'s before a female king of about the same

size with fairl}' well developed roe had been handled, also a

20-pound king with roe of about one-fourth the size of that

in other fish taken at the same time. A reliable Juneau fish

dealer, who has been handling salmon for years, states that

he has met with a number of cases of small and immature roe

in large kings, also of large roe in kings weighing from 10 to

15 pounds. I myself have taken from a king salmon weigh-

ing about 25 pounds a single slender strip of roe, about 6

inches in length, which was composed of quite small and im-

mature eggs. This was at a time when the great part of the

run w^as of fish with well developed roe.
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This variation in size of roe and fish might be accounted

for if there were two runs of kings during tlie year, as in the

Sacramento and Columbia ri\-ers. but, so far as (jur knowl-

edge extends, such is not the case in Alaska. In July of this

year (1909j, a period when the schools of spawning hsh

have reached those ^wrtions of the rivers above tidewater,

king" salmon were taken l)y means of trolling in \ aricjus parts

of Southeast Alaska, thus showing that all do not spawn the

same year, even though they may be unifoim in size.

While the fish are feeding they are caught solely by troll-

ing, being so scattered that the use of nets is unprofitable.

In trolling the white fishermen generally use either the Hen-

dryx Seattle trout bait spo(jn Xo. 5 or the Hendryx Puget

Sound No. 8. The former comes in nickle or brass and

nickle and brass; the full nickle is ])refeired. The Siwash

Hook Xo. 9/0, known as tlic X'ictoria hook in British Co-

lumbia, is in quite general use. As a rule but one hook is

used, and this hangs froni a ring just above the spoon, while

the point of the hook comes a little below the bottom of the

spoon. Occasionally doul)]e or treble hooks are used. Some
fishermen use bait, and when this is d(jne the herring, the bait

almost universally employed, is so hooked through the body

as, when placed in the water. U) stretch out almost straight

and face forward as in life. Generally the line is trolled near

the surface, but sometimes a heavy sinker is attached and

the line sunk some 30 to 50 feet below the surface.

When hooked the king makes a most gallant fight for life,

sometimes a half hour Ijeing required to land one with an

ordinary trolling line hauled in hand o\er fist. When a rod

and reel is employed several hours are sometimes recjuired to

land a large specimen. The fishermen claim to be able to dis-

tinguish by its acti(jns whether they have a red-meated or a

white-meated fish on their hook. If a red-meated fish it will

break water once and then sound, while a white-meated speci-

men will make its fight for life close to and at the surface,

and will also fight much harder than its darker colored

brother.



American hislicrics Society 127

\\'hen the kings begin to school, i)rei)arali>ry to ascenihng

the ri\'ers to spawn, the}' are taken ahiiost whohy In' means

of gill nets. They will rarel_\' exer take a hail at this time.

The most peculiar characteristic of the Alaska king sal-

mon, and a most unfortunate one for the fishermen and

dealers, is that the flesh is not always of uniform color. In

Southeast .Vlaska the flesh of the majority of the hsh taken

is red, but in about one-third it is white. (3ccasionally a

speciiuen is taken with the flesh on one side of the body white

and on the other red, the line of demarcation being \ery

distinct. .\ few also are fotmd with the white and red inter-

mixed, giNing a mottled appearance. In ("ook Inlet, in ("en-

tral Alaska, the run is composed whollx' of red-meated hsh.

and in l^)ristol \Va\\ Bering Sea, the earliest runs are almost

wholl}' red-meated, but white-meated hsh appear in the later

runs.

The fact that the majority of the hsh are red-meated in

Alaska shows that this is the natural color of the flesh of the

king, ddiis is further attested 1)y the fact that southward all

along the Pacilic Coast the runs of this si)ecies are wholl\', or

in majorit)', red-fleshed flsh. The Sacramento and Colum-

bia ri\'er kings are \'irtuall_\' all red-meated. the white color

becoiuing prominent flrst in Puget Sotmd waters.

As the commercial \'ahie of the king salmon is largel}'

dependent tipon. the degree (d' redness in the color of its flesh,

it is easil)' to be seen that an excessix'e pr()[)ortion (jf white-

lueated fisli in the catch would seriously affect the price. In

disposing of his catch in Alaska the fisherman insists that the

dealer shall take the white-meated k'ings along with the

others, which is done at a considerably lower ])rice—abotit

oiie-third that paid for red-meated fish, ddie greater part

of these are shipped fresh and disposed of for what they will

bring in the Puget Sound markets.

It has been noticed that the largest and fattest fish are usu-

ally white-meated. One taken in ]\Iav of this year, in the

neighborhood of Klawak, on the west coast of Prince of

Wales Island, weighed, without the head, 101 pounds, which
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is the largest king salmon reported from Alaska. Some

people in Alaska claim that the white-meated fish when

cooked have a better flavor than those of a red color. The

exterior appearance is exactly the same, the only way to

determine whether the fish has red or white flesh being by

cutting it.

The reason for this remarkal)le variation in color of flesh

is still unknown. It has been ascribed to the food of the fish,

but this would hardly seem to be Ijorne out by the few facts so

far gathered in Southeast Alaska, where the variation is most

noticeable. I ha^•e personally opened a num])er of stomaclis

of king salmon, and have also watched the cutters at the

fi.shing estaljlishments doing the .same, and found the same

class of food in them without regard to the color of the flesh.

Herring is the principal food of both varieties and it does

not seem reasonable that this food could have such opposite

effects in two fishes traveling practically side by side. The

color could not be caused by food at present unknown to us.

unless this food was partaken of during the winter months,

when, owing to the lack of animal life at the surface, due tn

the coldness of the climate, the fish seek the deeper Avaters

and are onl\- occasionalv taken on trawls set for lialibut.

Several housewives have stated to me that in a few in-

stances when cooking red-meated kings they observed the

flesh to turn white during the operation. Experiments in the

cooking of this species might possibly disclose the reason for

the \ariation in color.
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DISCUSSION.

Dk. Barton W. Evermann : I think attention should be called to two

or three conclusions which the writer seems to have reached.

In the first place the question of white or red meat is not one that is

limited to Alaska. White-meated salmon and red-meated salmon are

found all along the coast, at least as far south as the Columbia River ;

but the percentage of white meated salmon in Alaska is usually regarded

as much greater than in the Columbia River. The theory of the Indians

that they can tell whether the fish is red-meated or white-meated by the

way it bites or pulls or whether it sounds, is an interesting one. The

red-meated one jumps, I believe, and then sounds ; the white-meated one

does not jump at all. It frequently happens that a fish is half and half

—

about half is white-meated and about half is red-meated—now what

would one of this kind do when hooked? And of course there are

white-meated ones in the Yukon and Bristol Bay, as well as farther down
the coast.

I^has often been stated by various persons that they cannot believe

that salmon die after spawning but once, because they are not all of the

same size. That doubt or that conclusion would be based upon the

fallacious belief that all salmon of the same age must necessarily be of

the same size, and upon the additional fallacious belief that all salmon

necessarily spawn at the same age. Mr. Cobb's theory apparently is that

a fish which is very large has spawned more than once, and the smaller

one perhaps only once. You might just as well reach the conclusion

that a man who weighed 300 pounds has been married three times and

a man who weighed 100 pounds had been married only once or not at all.

(Laughter.) There is no more reason in the one case than in the other.

There is no reason why all king salmon that are three years old should

tip the beam at exactly the same notch. It is quite certain that they do

not. In fact everything that is said regarding the nature of salmon of

different sizes has been known along the Columbia River, and to every-

body else almost, for many years.



THE RAINBOW TROUT IN MICHIGAN

By Seymour Bower,

superintendent michigan fish commission,

detroit, mich.

The few points I desire to present in regard to rainljow

Iront cannot l)e considered as rising to the dignity of a for-

mal pa])er. l)nt are offered for what they are worth and

mainly with a view to calling out discussion as to the relative

\'alue and comi)arati\e merits of one of the gamest of Amer-

ican hshes. In speaking oi rainl)ow trout I wish to explain

that I also include steelhead trout, which for practical pur-

poses may be considered one and tlie same species. Indeed,

so high an authorit}- as Dr. l)a\id Starr Jordan told me
within the past tliirt}- dax's that lie now considers the rainljow

and .steelhead as one species, although he was formerly in

doubt and at one time regarded them as separate.

The introduction of rainb(jw Injut into Michigan streams

dates back to the early eighties, in fact, a small planting of

rainbows \\as made in the Ausable Ri\'er in the middle se^"en-

ties by the late X. W. Clark, of Clarkston, and the late

Daniel h'ilzhugh, of Bay City. Prior to that time the rain-

bow was a total stranger U) ^^lichigan waters and was en-

tirely unknown throughout the east and middle west. For

nearly twenty years after the first planting by the Michigan

Fish Commission, the distribution was exceedingly limited

in nuiubers and was confined to a few streams. The total

number planted by the Michigan Fish Commission from 1880

to 1889, inclusive, was only 67,000 fiw. During the next

decade the total of the plants was 437,000, or an average of

less than 50,000 per ^•ear. Beginning with the year 1900,

however, the distribution of rainbows by the ^Michigan

Board was made on a somewhat more generous scale. Froiu

1900 to 1908, inclusive, a total of about 5,500,000 fry and
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nearly 100,000 fingerlings were deposited, or an average of

over 600,000 per year. During the present year our total

output will approximate two million fry and a quarter of a

million fingerlings. From present indications our ouljjut (jf

1910 will total between three and four million. Thus it

will be seen that the Board of h^ish Commissioners of Michi-

gan belie\e that the planting of rain])ows is a valuable C(jntri-

bution to the fishery resources of the State.

Since the planting of these fish in Michigan was taken u])

by our State Board, distributions to some of the same waters

have also been made In" the United States Fish Commission

and Bureau of Fisheries, l)ut in much smaller numbers. It

if safe to say that less tlian 10,000,000 rainbow troul all

told have been dislributed throughout Michigan diu'ing the

thirty years in which the work has been carried on, or an

a\-erage of less than 350,000 per year. Nearly ten times as

many brook trout have been i)lanted in Michigan during the

same period l)y tlie State Bc^ard alone. A-et in proportion to

the number distrilmted the ])roducti(_»n of adult rainbows is

much greater than of brook trout. Indeed the planting" of

rainbows in this State has been attended with more generous

results and perhaps has proved more successful in every way

than any fish cultural work attempted In" our Board. Rain-

bows weighing five pounds and upwards nt)\v inhal)it many
of our streams In- tlie hundreds. In the vSt. Mary's, Pere

Mar(juette, Pentwater, Boardman. Pine. Muskegon, and

other rivers, 8, 10 and 12 pounders are not uncommon and

specimens ranging from 14 to 16 pounds have been taken.

Twenty [)oun(lers have als(j been re])orled as haxing ])een

caught with nets, but it is difiicull to \ cri fy these reports

because net fishing for rainljows is illegal. Idiere is, how-

ever, scarcely a doubt that rainbows of that size now inhabit

some of the abo\"e waters. "YhQ .Vusabic l\i\er. which with

its numerous spring-fed tributaries constitutes one of the

greatest brook trout systems in this count r\-. if not in the

world, is also one of the best rainbow trout streams in

Michigan in the middle and lower reaches (jf the main river.
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Here as elsewhere tlie larger rainbows, or those of a spawn-

ing size, do not as a rule run int<j (jr invade brook trout terri-

tory proper, except during the spawning season, after which

thev drop down stream to their old haunts where fo<jd and

temperature conditions are more congenial. In some cases

large rainbows prefer to inhabit deep and moderately cool

lakes, ascending tributary streams only during the spawning

season.

There is scarcely a doubt that the rainbow in the course of

time will rank as a commercial fish of considerable impor-

tance in Lakes Michigan. Superior and Huron, and in these

waters they should not be regarded or treated as a game fish

but rather as a commercial fish, subject onl}- to the same re-

strictions as are applied to the other commercial varieties.

Large rainbow trout lose their game (jualities to a great ex-

tent anyway after inhabiting lakes for a time.

Regarding the food qualities of rainbows as compared

with brook trout, it must be acknowledged that they are

usually softer and less palataljle than the latter when young

or immature, that is to say, the flesh of a 7 or 8-inch rainbow

is not so firm and sweet and rich as that of a brook trout of

the same size. One reason is that an 8-inch rainbow is not

nearlv so far advanced toward maturity as an 8-inch brook

trout. Rainbow trout do not spawn in Michigan waters until

they are 3 and most of them until they are 4 years old,

whereas brcjok trout spawn when about 20 to 22 months old.

It is. howe\er. the almost unanimous opinion of anglers and

epiciu"es that rainbows of two pounds and upwards are not

in the least inferior to brook trout of a corresponding size

or age. For this reason, the legal limit for rainl)ow trout

should be considerably greater than for brook trout. It

should not be less than 10 inches.

Although the rainbow trout has very many firm and even

enthusiastic friends, and the list is constantly growing, yet

there has been and still is considerable opposition to its fur-

ther introduction into our streams. This opposition is not

because it is not recognized as a high grade food and
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game tish but because it is considered inferior to brook trout

and is driving the latter out. A careful investigation of the

situation, however, will, I believe, show to a very great extent

that this claim has little or no foundation in fact. It is true

that a number of our larger streams, once suitable for brook-

trout from sources to mouth, are now occupied b}' rainbow

trout in the middle and h^wer waters, almost to the exclusion

of brook trout. The natural supposition is that tlie latter

have l>een driven out, when as a matter of fact such waters

would now be deserted 1)\' the brook trout if the rainbows

had ne\'er l)een introduced. The clearing up of heavil}- tim-

bered areas or sections has so changed the character and tem-

perature of many streams that the brook trout have retreate(«

nearer and nearer the headwaters. I do not for one moment
favor the planting of rainbow trout into any stream or stream

system tliat is suitable for brook trout from sources to

mouth, tliough the introduction of rainbows into such waters

will not displace the brook trout to anything like the extent

that is generally supposed. The truth is that while the ^'oung

rainbow^s may mingle with the brook trout until they are one

or two years old, they are certain sooner or later to drop down
stream, seeking warmer and more congenial waters. Anotlier

goofl reason why rainbow fry should not be planted in cold

brook trout w^aters is that they are to a great extent preyed

upon and destroyed by the brook trout. The hatching season

of the rainbow occurs in May and June, and if the voung fish

are turned out as fry they are just about the right size to

ser\e as food for young brook trout whose hatching sea-

son is about six months earlier, as well as for the yearlings.

P)rook trout are more carnivorous, more destructive of their

own kind and of fish life generally than are rainbows. In

proportion to their size they have a much larger nioutli, more

teeth, are more ravenous and feed more during the monilis

of Alay and June than at any time of the vear. Although

rainl)ows will spawn to some extent on the same grounds as

brook trout, I believe that the fry should be planted farther

downslieam. Ihit wherever ];lanted, the separation of these
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two species will take care of itself in a great measure, because

each is at its best under a different set of conditions, and will

seek those conditions.

The game qualities of rainbows are so \vell understood by

anglers generally that little need be said on this point. Of

course I do not refer to the old and superannuated fellows

who are passing the evening of tlieir life in the quiet waters

of lakes, but to the lusty and vig(jrous young stock of the

pools and riffles and rapid waters of our larger rivers.

Doubtless many of the members of this society have read the

following from Jordan and luermann's "American Food

and Game Fishes." If any of those present have read it, I

am sure vou will be pleased to hear it again, and if any of

vou have not. you have missed something good:

In beauty of color, gracefulness of form and movement, sprightliness

when in the water, reckless dash with which it springs from the water

to meet the descending fly ere it strikes the surface, and the mad and

repeated leaps from the water when hooked, the rainbow trout must ever

hold a very high rank. The gamcst fish we have ever seen was a 16-inch

rainbow trout taken on a fly in a small spring branch tributary of Wil-

liamson River in Southern Oregon. It was in a broad and deep pool of

exceedingly clear water. As the angler from behind a clump of bushes

made the cast, the trout bounded from the,.water and met the fly in the

air a foot or more above the surface; missing it he dropped upon the

water only to turn about "and strike viciously a second time at the fly as

it touched the surface ; though he again missed the fly, the hook caught

him in the lower jaw from the outside, and then began a fight which

would delight the heart of any angler. His first efi'ort was to reach the

bottom of the pool, then, doubling upon the line, he made three jumps

from the water in quick succession, clearing the surface in each instance

from one to four feet, and every time doing his utmost to free himself

from the hook by shaking his head as vigorously as a dog shakes a rat.

Then he would dash wildly about in. the large pool, now trying the

opposite direction, and often striving to hide under one or the other of

the banks. It was easy to handle the fish when the dash was made up

or down stream or for the opposite side, but when he turned about and

made a rush for the protection of the overhanging bank upon which the

angler stood, it was not ea.sy to keep the line taut. Movements such as

these were frequently repeated and two more leaps were made. But

finally lie was worn out after as honest a fight as trout ever made.

The rainbow takes the fly* so readily that there is no reason for resorting

to grasshoppers, salmon-eggs, or other bait. It is a fish whose gameness

will satisfy the most exacting of expert anglers and whose readiness to

take any proper lure will please the most impatient of inexperienced

amateurs.
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DTSCUSSIOX.

Dk. Bauton W. 1'"vi'.km.\nx ; Tlie rainbow .still staiuls as the banner

game fish of those that 1 have ever caught. The Society may be inter-

ested in hearing a word in regard to an investigation that the Bureau is

carrying on now with reference to the relationship of the rainbow, steel-

head and cut-throat trouts of the Pacific Coast. Dr. Gilbert of Stanford

University began more than a year ago to study this question seriously,

and is still continuing it. Among otiicr things he examined the stock

of fish at all of the trout iiatcheries in California, Washington and

Oregon. He collected from various undefiled streams (so as to get if

possible native fish) tish that iiad not been contaminated tlirough fisii

cultural operations, lie then took and fertilized eggs from wiiat were

regarded as undoubted rainbows ; then the eggs of undoubted steclheads

were likewise taken and fertilized. He is keeping the progeny separate

and under observation until they reach a size that will enable him to

know whether any differences develop. The experiments are being

carried on chiefiy at the Brookdale hatchery near Santa Cruz, California.

The California Fish Commission is heartily co-operating with the Bureau
of Fisheries in this work. Dr. Gilbert feels that when he gets through

with the investigation he will know positively the taxonomic relation-

ships of the steelhead and rainl)ow for the regions in which he experi-

ments. He has already gone far enough to justify him in saying that

the conclusions which will be reached from a stud}- of the rainbow and
the steelhead of the Santa Cruz region, south of San Francisco, will not

necessarily hold with regard to the rainbow or steelhead in Washington

or Oregon, so that there are several local prol)]ems each of which nnist

be solved on the ground.

It is regretted, I think by all of us, that the stocks of rainbows and
steelheads and hybrid rainbows and steelheads in the hatcheries on the

west coast are not safe for experimental purposes. You cannot be sure

of the genealogy or ancestry of any of them : so wild stock has to be

obtained in ever}- case. But even considering the great care taken, in

many cases doubts will arise. However, I think Dr. Gilbert is eliminating

all individuals where there is any doubt as to the true stock; he is

experimenting only with wb.at he believes to be undoubted rainbows on

the one hand and undoubted stee'heads on the other. He has written

a numl)er of letters to the Bureau from time to time detailing his ex-

periments and expressing in a tentative way some of his conclusions, but

closing in every case by saying that all these conclusions are merely

tentative.

President: I know 1 ought to keep my seat, but I cannot lull) breaking

in. I have studied the rainbow trout to some extent and am very much
interested in them. T suggest that before Dr. Gilbert finishes his studies

he will necessarily have to go to .\lask;i and study tlie r.ainbow and
steeliicad there, because if I know anything about fisii. I am sure tliat

tluy do not represent the same species. Some ye.ars ago Dr. Jordan,
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after having declared that the rainbow and steelhead trout were identical,

found what is now recognized as a steelhead and he set it up as a distinct

species. Dr. Evermann I think even now is inclined to believe that this

particular species must be set off from the common rainbow as well as

from the steelhead.

I am too much engaged in trying to produce and distribute fish to have

time to follow the details of the technical study of fishes, but we get

eggs from a race of rainbows that cannot be distinguished by external

marks from the original rainbow brought from the McCloud River in

California. We take eggs as early as December and at some of our

stations as late as April, or pretty close to the first of May.

Now, are there several races of the irideusf I suppose so—some early

spawners and others spawning later. We certainly have them, and I

think you will find by looking over the records of the early work of the

New York Commission that the difference was noted as early as 1868

or 1869, long before eastern fish culturists had meddled with the rela-

tionships of the western fauna. It is an interesting point. I think I can

tell the difference between a young rainbow and a young steelhead every

time. I may be wrong, but I think the steelhead is always slimmer, that

he has more white margin on his anal fin. and perhaps a white caudal tip

which I do not find on the rainbow.

I am very glad that Dr. Gilbert is going into this subject with the wild

fish, for the question will never be settled until a conclusion is reached

on virgin ground. As it stands now we certainly have two races of rain-

bow trout, and neither one of them is the same as the steelhead, at least

not what I call the steelhead.

Mr. John W. Titcomb: Mr. Bower's paper has opened my eyes some-

what about the rainbows in Michigan. When I was engaged in fish

culture in Vermont I supposed from what I had read that the introduc-

tion of the steelhead and rainbow into the waters which by deforestation

had become warmer in the summer, would be a good plan. But there

we encountered the obstacle which usually comes with the warmer water

of summer, namely, the extremely cold water of winter. I discovered

the rainbow was sensitive to anchor ice, which not only would cause

large mortality in hatching but also among the adult fish when little

needles of ice were flowing through the water. The rainbows which have

been introduced in New England and New York in large numbers for a

good many years do not seem to have produced very favorable results.

There are today but few streams which have been successfully stocked,

and in few of those which have been stocked do the adult fish hold their

own by natural reproduction.

Now, as to the identitj- of the steelhead and rainbow, I think you all

understand that the rainbow of New Zealand is the steelhead of Cali-

fornia. It has been thoroughly identified from the source of supply, and

is what might be called a sea-run rainbow. I could not see the difference

between the steelhead hatched in Vermont and the rainbow hatched in

Vermont. If they got mixed I was unable to sort them, although T

always imagined the steelhead was a little more gamy than the rainlww.
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I remember calling on Commissioner Brice in Washington once, and
saying to him that I could not see any difference between the two fish ;

that I thought they must be very closely related ; and he said : "Well, T

have given out word that the rainbow and steelhead are two distinct

species, and that settles it!" (Laughter.)

Now, as to the spawning time to which you have referred : I find so

far as my observations go, and wliat T learn from the different superin-

tendents, that it is regulated very largely by water temperature. As you
know, at Wytheville, Virginia, we have handled rainbows for a great

many years, and the first hatch from the domesticated stock there was in

the spring. As time went on the spawning season gradually turned back-

ward until now we take eggs in November from descendants of the same
stock of rainbows. In Vermont rainbows hatched and reared in very

cold water where anchor ice flowed part of the time, did not spawn, as I

remember it, until April or May. In Colorado where the rainbow is an

introduced species it spawns just before the native trout in tlie same
waters ; in others at about the same time ; but on the average in .April

and ]\Iay, perhaps a month earlier tiian the native trout.

President : Bj^ native trout you mean the black-spotted ?

Mr. Titcomb: Yes. We are taking black-spotted trout eggs now. 1

do not see how we can connect the spawning time with the species, for

it will be found that fish of the same stock will spawn in one water even

three months earlier than in another.

President : In Lake Cayuga last fall we took rainbow eggs in Decem-
ber, and again in the same lake as late as April. We also took a steel-

head in Keuka Lake last fall. If it was not a steelhead I do not know
what it was, for certainly it was not a rainbow.

Mr. Titcomb: My observations agree with those of Mr. Bower, that

rainbow trout seek the lower waters. In Vermont they take the waters

usually below those where brook trout are found, except an occasional

straggler or a very large fish that goes farther down into the deeper

pools. This water is rather warm for brook trout. In Colorado the

native black-spotted trout occupies the head waters, the eastern brook

trout the middle course, while rainbows are principally found in tlie

lower and larger portions of a stream. There the rainbow is the most

popular of the three species, I think, the eastern brook trout ranks second

and the native third.

You may be interested in knowing that the Denver & Rio Grande

passenger agent has a standing offer to any angler who lands with fly

and rod and reel a rainbow trout weighing ten pounds or more. His

reward is a $20 gold piece for each fish, which he usually has to pay

about twice a year. The largest rainbows are generally taken from the

Gunnison River.

Mr. W. E. Meehan : The matter raises a query as to what we have at

Bellefonte. Some four or five years ago we received from the United

States Bureau of Fisheries station at Wytheville, Virginia, what was

stated to be a consignment of rainbow trout. They were fingcrlings and

as they grew uj), apparently two species developed. They were so dif-
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ferent that any person standing on the edge of a pond could distinguish

them. In one case the fish were much darker on the head and back,

with a square tail—just as square as the brook trout—and in the other

case the fish were much lighter, and with a decidedly forked tail, with

other marks such as you have mentioned as belonging to the steelhead.

The former were supposed to be steelheads and the latter rainbows.

Both fish spawn at the same time, from the latter part of Xovember to

about the first of January, the water temperature being about 54 degrees

F. in the ponds.

As regards the spawning period of the rainbow trout, I have this

experience to relate. Early in the 70's there was received from the

United States Commission a shipment of rainbow trout eggs, presumably

from the west. They were hatched and appeared to be all alike. They

were divided into two lots, one being sent to the Allentown station and

the other to the Corry station. The water at the Allentown station was

52 degrees F. and at Corry 48 degrees F. The Corry fish when they

reached maturity spawned in April, towards May. The fish from the

same lot of eggs spawned at Allentown about the first of Xovember.

Mr. Titcomis: What is your experience with the rainbow in Pennsyl-

vania waters? We have sent carloads of rainbow trout there, in re-

sponse to the great demand for them, and then all of a sudden tlie

anglers said they did not want rainbows.

Mr. Meehan : I have made inquiries everywhere but I cannot find a

single stream in Pennsylvania where the rainbow or steelhead seems to

thrive naturally, or at least to any great extent. There were one or two

places where it appeared as though they were spawning naturally in a

stream, but investigation showed that people who were getting rainbow

trout for certain other streams, instead of carrying them to those

streams, were planting them in the stream in which we were finding

evidently three-year-old rainbows, two-year-old rainbows, yearling rain-

bows and fingerlings. I do not know of a .stream in Pennsylvania

where rainbows seem to be spawning naturally.

At the Allentown station we also found a very large percentage of un-

fertile fish every year. Today at the Bellefcmte station at least 50 per

cent, of the males and females are barren. At the Corry hatchery the

percentage of fertile males and females is better, but even there many of

the fish are unfertile. There has been such a large percentage of un-

fertile rainbows at the Wayne station that their propagation has been

discontinued at that place.

Going back to the fish at the Bellefonte station, the square-tailed fish

that we have supposed to be steelheads, though much the same as the

other fish which I presumed to lie rainbows, the question is, what arc

they if not steelheads?

I have a mounted specimen of a fish caught in an Erie County stream,

said to be a steelhead trout, that weighs ten pounds. The fish had a

square tail and other alleged marks of a steelhead. There was also

another specimen of the same species taken from Lake Giles in Pike

County, but it was destroyed by fire last year.
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Mr. Frank N. Clakk : Some of the members seem to consider it quite

remarkable that rainbows should spawn in December and also in April.

Why is it any more so with rainbow trout than with brook trout? There
is even w'ider range in the case of the latter, for they spawn from Sep-

tember to February. We have a record at Northville of taking brook

trout eggs from tlie same pond in Octolier and February. Then what is

tliere remarkable about the spawning season of the rainbow? We do not

know but that it may be the same in tlieir native waters. I do not think

anyone will raise the cpiestion ])ut what it might occur there; and cer-

tainly in transferring them here to new waters, we should not consider

it unusual wlien the same thing occurs with our native brook trout. It

is a matter of record that at Northville years ago I personally took brook

trout eggs in February. T saw eggs taken from tlie same pond again in

October.

Mr. Meehan : That is all right, I)ut I do not think it is a parallel case.

It is true that at some of our hatcheries brook trout t)egin spawning the

last week in September, as at Corry, and generally tiiey have finished by

the first of December. Tlie .spawning is continuous but if we transfer

the fish to another station it occurs the first or second week in October,

according to the temperature of the water. If we transfer rainbows

from one station to another the spawning season is either mainlv in the

fall or spring.

Mr. Seymour Bower : In regard to the rainI)ow and steelhcad being

one species, I would say that recently I had the honor of dining with Dr.

Jordan in Detroit, wlien he stated tliat lie had now made up his mind
that they were one and the same species. He said that he had seen

perfect young rainbows hatched from what were said to be steelhead

trout, and perfect young steelheads from what were claimed to be rain-

bow trout. Now, while he did not state that these results were what
made him think they were one and the same species, I inferred that this

had a great deal of weight with him. He illustrated his position by a

little incident. Those of you who have met Dr. Jordan know that he

always has a fund of dry humor on tap for every occasion. A few years

ago he had a friendly argument or controversy with a certain gentleman

and said to him: "Wliat is your authority?" "Why," was the reply,

"Appleton's Encyclopedia, and I consider tliat very good authority."

"Well," said the doctor, "I wrote that article myself, and I Iiavc cliangod

my mind since." (Laughter.

)

President: The rainbow trout in New York is. I think, coming more
into favor than formerly. The demand for tliem is greater now tlian it

was five years ago. We find tliat it does best in lakes from which it can

enter tributary streams suitable for spawning purposes. For instance,

Keuka Lake is a great rainbow lake at present, and from there they run

up to Pleasant Valley stream which flows through our hatchery grounds.

We take them in large numbers at the mouth of the stream, usually in

March or .\pril, and sometimes we take good eggs in Decemlier, ap-

parently from the same kind of fish.

There are a great many lakes in .\'ew ^'o^k whirli ;irc suital)le for
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rainbow trout, and they cannot get away except to run up the tributary

streams for spawning, which they do. We are told also that rainbows

stay in some streams from which they could escape, but instead they

remain and multiply and furnish good fishing. For example, rainbow

trout were introduced in Great River, Long Island, by the Southside

Sportsmen's Club about as earh' as thej' were anywhere in the State of

New York. The club tired of them and concluded to let them go to sea.

They went, but kept coming back to the river during spawning season,

even trying to spawn in the waters of the club, and now the members

would not part with the rainbows for anytliing, for they have as fine

rainbow trout fishing as could be desired.

Mr. Titcomb: Why should you choose rainbows in a certain lake in

preference to the native trout? Is there something about the lake which

makes it better fitted for the rainbow than for the native trout?

President : Keuka Lake is a great body of water for lake trout. It is

not suitable for brook trout so far as I know.

Mr. Titcomb: You would not introduce rainl)ows in a lake where

brook trout thrive?

President: I don't know. It has been done very successfully in snine

waters, in Adirondack lakes, for instance. Mr. Woodruff also has them

in his private lake and he is very fond of them. He continues to intro-

duce them along with the brook trout, raising them both in his hatchery.

Dr. Evermann: It seems to me that there is .some danger in reaching

or drawing any positive conclusions from an observation on domestic

rainbows and steelheads. I presume it is true that the domesticated rain-

bows in the various fish hatcheries of the country, or that have been

planted in various streams in the east, have come from several sources

;

some are the descendants of fish that first came from the San Francisco

region, the home of the original rainbow, while others are from up the

Sacramento. The latter may have been either the Shasta or the Stonci

species or sub-species. So it is quite probable that the domesticated

rainbows of the country have come from at least three different sources,

and are the descendants of at least three different species or sub-species.

Now, the same is probably true of the steelheads. Steelhead eggs have

been brought from the Columbia River and from Baker Lake in Wash-
ington, and perhaps other places. Whether or not it is the same steel-

head throughout all of the west coast is still a question.

I quite agree with Dr. Bean that if you should look at the rainbows of

Alaska and the steelheads of Alaska and had your eyes half open, you

would be loath to admit that they were one and the same species ; so

that it goes back to the statement made a few moments ago regarding the

line along which Dr. Gilbert is working. He does not propose to base

his conclusion, or his only conclusion, upon an examination and com-

parison of the rainbows and steelheads of California in the Santa Cruz

region, but will consider those of the Sacramento and farther up the

coast. I think he is in the Puget Sound region now. and will eventually

go to Alaska, which is one of tlie best fields for his work because there

the strains are still pure. Fish culture has not come in and upset things
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as it almost always does. It mixes things inextricably, so '.hat in many
regions problems of geographic distribntion will r.^main forever un-

solved. For illustration, consider die Panama Canal. If a careful bio-

logical survey of the waters of the two coas'S and of the fresh waters

of the isthmus is not made before the canal is completed and water runs

through, many important problems vJiicb ought to he solved will forever

remain unsolved.

Mr. Titcomb : It is true that we get our rainbows from two or three

sources in California, and our steelheads from California, Oregon,

Washington and the Puget Sound region. Of course they have become
more or less mixed. Some have gone to Colorado waters, where eggs

have since been taken and shipped east. The stock at the Wytheville

station w-as obtained from different sources, but a part of it came from
Colorado.

While we are on the subject of acclimatized species, I want to an-

nounce that anglers are having great sport at Sunapee Lake, Xew Hamp-
shire, with the Chinook salmon which has been introduced there from

the Pacific coast along with the silver salmon. This year I received a

letter from Mr. W. ^I. Kiel, of the Tuxedo hatchery in Xew Y^rk.

saying that many chinook salmon weighing from four to five pounds and

up to eight pounds are being caught. It is rather difficult to get hold o^'

specimens because people catch and eat them without letting us know
about it until afterwards. We are anxious to learn whether this Pacific

coast fish will adapt itself to our New England lakes and breed there.

Certainly it is furnishing great sport, and the New Hampshire Fish

Commission is very enthusiastic over it.

President : What species did you say ?

^Ir. Titcomb: Both the silver and the chinook salmon, but only the

chinook has so far been taken and officially identified. I think the silver

salmon may also be found, as we planted more silvers than chinooks.

President : Do you recall the experiments of the Trocadero Aquarium
in Paris ?

]\Ir. Titcomb : Yes. Chinook salmon actually l)reed there.

President : I saw them.

Mr. Titcomb : Yes ; and I saw their progeny.

Mr. Meehan : Mr. Titcomb's reference to the silver and chinook sal-

mon reminds me of our experiment wit): silver salmon. Two years ago

we received 100,000 eggs from the Bureau of Fisheries and sent them to

the Wayne hatchery. I retained 10,000 fry and endeavored to rear them.

The rest have been planted in certain streams in Wayne Covmty tributary

to the Lackawaxen and Delaware Rivers. Several small specimens of

silver salmon w-ere caught 1)y fly fishing before the close of the season.

The fish were four or five inches long and were brought to the hatchery

for identification. Meanwhile the 10,000 that we retained grew rapidly,

took food and remained perfectly healthy. They arc now about a year

dnd a half old and will run from six to nine inches in length. They rise

very freely to the flies that skim the water and take food eagerly and

show every sign of being a fish that will thrive in confinement in fresh
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water. VVc may Iiave to put fences around the pond to keep them from

leaping out. Tliey will jump two or three feet if anything is throw'n to

them, taking food as eagerly as brook trout. It looks as though the

silver salmon is a fish that will thrive in our lakes. We feel very much
encouraged in this work.

President: Going back to the origin of the rainbow trout in New
York. I know- from the records that the first eggs received at Caledonia

.:amc from J. B. Campbell, who was in the Shasta reeion. He was at

one time an assistant of Mr. Livingston Stone on the McCloud River.

That was the source of the first eggs hatched in X'ew York ; and others

came from the same region a little later. Since that time Xew York

has received rainbows from the United States Bureau of Fisheries.

But the original stock of fish, it appeared to me, showed at least two

sul)spccies. Mr. Frank X. Clark was on the McCloud Rivur in mv
company in 1876, 1 think it was. At that time the rainbow trout were

very plentiful in the river, and it seemed to me at least—T don't know
whether Mr. Clark will remember it or not—that there were two kinds

of rainbows in the McCloud River, the common stubby rainbow and

a slimmer fish. I presume one was a subspecies and the other was

a true iridcus.

Mr. Frank X. Clark: It is true that in 1876 Dr. Bean and I made

a trip to the Sacramento River with shad, then went on up to the Mc-

Cloud River. In 1877 I went to the coast, Mr. Quinn accompanying

me. In 1878 I made the same trip with shad again, and in going to

San Francisco I arranged with the ])roprietor of a private hatchery

for a supply of yearling rainbow trout, which we brought back to

Xorthville. The first rainbow eggs ever taken in ^lichigan were from

those fish, but they were not the first rainbow trout planted in Michi-

gan. Previous to 1876 we had eggs : just w^here we got them I don't

remember : l)ut they produced the fry that Mr. Bower mentioned as

being the first rainbows planted in tlic .\u Sable River. The next

lot of fry came from the yearlings that we brought across from the

coast in 1878. We started with 125 yearlings from four to twelve

inches long and reached X*orthvilk- with some of the larger fish. We
had a small take of eggs from those hsli and the fry were planted in tlie

.\m Sable River by ^Ir. Fitzhugh.



PROPAGATION OF CRAPPIE AND CATFISH

By John L. Leary,

superintendent u. s. fisheries station,

san marcos, texas.

It is not SO iinich for wlial I know al)()nl llie propagation

of these fishes that i take np this snijject, as it is to find out

through the discussions (jf tlie k'isheries Society what others

k-no\v. It seems as if ever}l)o(Iy connected with fish cuUure

in the United States has kept (juiet about the propagation

of tliese two \-alual)le species. .\t the thirty-tifth annual

meeting of this Society I asked some questions as to handling

crap])ie— from my standpoint im[)ortant (piestions. But the\-

ehcited only a blank, no one seeming prepared or caring to

answer. I will now gi\e you some of my experience during

the past eleven years at the San Marcos, Texas, station.

During the fall of 1897, I collected 40 \ery tine crappie

(Fomoxis annularis) from the Colorado River near Austin,

and from Yorks Creek, about 18 miles south of San Marcos,

and placed them in one of our l)est ponds. The waters of the

Colorado and ^'orks Creek are always slightl_\- roily and

often very mudd)-. After transferring these tish to San

Marccxs station, which was done witli an unusual amount of

care (as this fish I find hard to handle at all seasons in this

climate) and after leaving them in the pond at the station

for several days, 1 found every few' days fish sulTering from

pop-eye, the eye enlarging until it seemed read}' to burst from

the head ; then fungus set in and the tish died in a few hours.

This continued unlil \ had lost nearh' all m\' 4n tisli. I

liad never handled crappie before, cxce])l to calch them in the

creeks of eastern North (/arolina. but these creeks were

always roih' and muddv after hea\'\' rains. So I came to the
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conclusion that the very clear water of San Marcos station

was not suited to the fish. It must be that this clearness

affected the eye. So I planted the remainder of the fish in

my carp pond, which the carp kept mudd}' at all times. This

proved the remedy, the fish beginning" to improve and thrive

at once, and when the pond was drawn in the winter I found

8 splendid specimens of crappie.

This led me during the next season to the following experi-

ment. I wired off the narrow part of one of my ponds with

one-inch galvanized chicken fencing, the inlet to this pond

leading direct into the part wired off, and in this i)ortion of

the pond I placed 8 large carp, each weighing from 6 to 8

pounds. The effect was that the carp kept the pond at all

times slightly muddy and the crappie placed in this pond had

no pop-eye and produced (|uite a crop of young. I also noted

that there were no young carp, showing that the crai)pie.

both young and old, had fed on the young carp.

The results of this experiment led me to obtain from some

of the nearby ranch owners the prixilege of stocking their

cattle tanks with crappie, allowing me to have a part of the

voung fish. These tanks are always slightly muddy and the

result from these ponds or tanks, while not very large, has

enabled San Marcos station to plant several thousand young

crappie each year.

I also find it worse than useless to handle young crappie

in this climate until the cool weather of winter sets in and

hardens them. They will not stand handling and icing like

other fish during the summer, the slightest change in tempera-

ture or water aft'ecting them and producing that desperate

disease fungus, to which this fish, more than any other I

have ever handled, is liable. For roily or muddy ponds the

crappie. or white perch, as it is known in Texas, is the very

best fish, thriving as no other fish will, and it is of the very

best of our fresh-water kinds.

Now for the catfish. I have tried to propagate both the

spotted catfish {Ictalurus punctatus) and the blue channel

catfish {Ictalurus furcatiis) for the past four years and have
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met with no success in the ponds at San Marcos station. We
lincl both of these lish in the San ^Marcos and Blanco rivers,

usually in the swift water ()\er i^ravel ()r sand shoals, and I

have an idea that they spawn in these rapid places, though it

is said they seek holes in the banks of streams. So far, how-

ever, I have not located such spawning places : in fact I have

not found their spawning grounds. Both fish are \'aluable for

their food qualities. I haxe heard advanced a very foolish

idea that eels must be kept in ponds with catfish if it is desired

to have the latter si)awn. This, however, is too absurd to

carry any weight. I mention it merely to show the foolish

notions of some fishermen.

I will be pleased to ha\e through discussion all the in-

formation n(jw in the hands of the Society as to the success-

ful propagation of the above mentioned fish.

DISCUSSION.

Mr. John W. Titcomb : We have tried to propagate the channel cat

and the ^lississippi cat at half a dozen different pond stations without

success, and from tlie observations we have made I think nobody

definitely knows where they spawn. It is the general impression that

the Ictahirus punctatus spawns on the little riffles around the rocks in

perfectly clear, swift water. They are gamy and will not stand domes-

tication in small ponds. We have a great many applications for these

fish from people who want to stock small ponds. But it is useless to

put them into ponds of .small area, as they require ample range and do

best, I think, in swift water.

]\lu. W. E. Meehax : Several years ago we tried to propagate spotted

catfish but with no success whatever. We tried them both in pond and

stream without results in either case. With other species which we
know as the white and yellow catfish, we have met with great success.

To wliat extent this work is successful elsewhere, of course I do not

know.

Any ordinary pond IdO feet square or larger will lireed the fish: but

we find that in order to succeed we must have hea\\-, hard clay lianks,

>o that the fish when ready to spawn may dig a hole in the liank that

will not cave in. The water should also be cloudy. When the little

fish have arrived at the advanced fry stage, they leave the nest or hole,

guarded by the large fish, and begin as we call it "rolling." The large

fish circle rovmd and round and move the fry o\cr the pond in the form

of a ball-like mass. When these balls begin to break up. the fry are

gathered in by means of a net and put into a vacant pond, where they

are fed and held for shipment as fingerlings. We find that the adults
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do not require a great flow of water : l)ut in order to keep them healthy

the}' must be liberally fed, not only through the summer, fall and

spring, but during the winter. The manner of feeding in the winter

is to cut a hole through the ice and sink to within a foot of the bottom

a wire basket filled with cut liver. Tlic catfish feed therefrom very

readily and emerge in the spring fine and plump and in good condition

for spawning. I suppose we now have at our hatcheries from 700,000

to 800,000 young catfish ready for shipment.

In the propagation of calico bass we had better success wlicrc tlie

water w-as a little cloudy. We experienced no particular difficulty, but

the nests were built so deep that there was little opportunitj' to examine

their character or the spawning habits of the fish. Some nests were

found in eight feet of water and often only the appearance of the young
fish around the shores led to the discovery of a nest.

Mr. Ward T. Bower : In regard to Mr. Meehan's remarks, it seems

advisable to call attention to the fact tliat he has liecn discussing the

yellow catfish

—

Ameiurus nebulosus—which is quite dififerent irom the

species referred to in Mr. Leary's paper.

Wk. Meeh.\x : Entirely dififerent.

Mr. Bower : So that the failure Mr. Lcary has met with perhaps

cannot be explained by ]\Ir. IMeehan's remarks.

]\Ir. ]\Ieehan: We absolutely failed with the spotted catfish, just as

Mr. Leary did. In fact we gave it up three or four years ago, because

we were unal)le to do anything with them.

Mr. W. J. O'Brien, Gretna, Nebraska : What do you call an ordinary

sized fish pond.

Mr. ]\Ieehax : One of our successful ponds is about 150 feet square,

another is 200x50 feet. I call them rather small ponds, but five or six

of them furnish us about 700,000 or 800.000 fish.

President : I think some of you will recall the fact that many years

ago the calico bass was introduced into France, and that an account

of the spawning habits and nest building of the fish was published in a

French fish cultural journal, "Pisciculture," I believe. The article

appears in one of the bulletins or reports of the United States Fish

Commission and corresponds very closely with the description given

by i\lr. Meehan as to the nest building and depth of water in whicli

they spawned, also the comparative ease with which the young fish may
be produced.

Mr. Charles W". Burxham: At tlie Tupelo, Mississippi, station we
propagate crappie and bream in one pond about an acre and a half in

size. They spawn in comparatively shallow water, about two feet deep.

When this pond was drawn last fall we collected from it 9,600 crappie

and over 10,000 bream. It is supplied principally with artesian welU
water and contains a heavy growth of pond plants. It also receives

muddy surface drainage water in the spring, which seems to bear out

the statement of the other gentlemen that crappie breed best where
the water is somewhat roily, I also think that they require an abun-

dance of vegetation.
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Mr. S. F. Fullkktox : The I)cst evidence that crappie spawn in muddy
water is found in the Mississippi River. For several years the govern-

ment has collected bass and crappie at Winona and La Crosse, on
the Mississippi. In the spring and up to June, after the crappie have

spawned, the river is high and muddy. Wlicn it overflows the parent

fish go into the sloughs to spawn, and as the water recedes we follow

up and collect the small crappie and bass. In this way we saved 300,000

fingerlings last year, mostly between Winona and St. Paul, and the

government collected, I understand, a much larger number. Besides

stocking lakes in the state, we are also saving and putting the rough

fish back into the Mississippi. They are taken in large numbers with

the crappie. As the latter cannot be moved any distance in warm
weather, they are not sorted out but arc turned into the river with the

rough fisli. Tlie bass can be shipped, but crappie will not stand ship-

ment in a water temperature over 70 degrees F. We have tried various

schemes but without success. Roily water is the place to hatch crappie;

it cannot be done in clear water.

Mr. Titcomb : We treat calico bass and crappie almost indiscrimi-

nately in our distribution work. They seem to require the same condi-

tions, that is, roily water during the spawning season. Mr. Catte, how-

ever, has a series of ponds fed by Ijottom springs of clear water, where

he successfully propagates strawberry bass.

Mr. Eugene Catte. Langdon, Kansas : I hatch thousands of them in

clear water.

Mr. Clark : Do you mean crappie or strawberry bass ?

Mr. Catte : Strawberry bass.

Mr. Titcomb: Mr. Meehan says strawberry bass do best in cloudy

water.

Mr. Meehan : That is true. Our strawberry bass did decidedly

better where the water was a little roily.

Mr. O'Brien : Our experience has been quite different. We raise

strawberry bass and crappie under exactly the same conditions. I

believe roily water is essential for the crappie. Moss is not necessary,

however, as we find thousands of crappie in natural streams like the

Platte, Elkhorn and Missouri rivers, where there are practically no

water plants.

Mk. \\'AK'n T. Bowkr: While I can give no authority for the state-

ment, anfl perliai)s it is a popular misconception, I have heard that a

turbid condition of tlie water is necessary for crappie because of a

peculiar construction of the eyes. Perhaps some one here has heard

something along this line, and can throw further light on the subject.

Possil)ly Dr. F.vcrmann can tell us something about it.

Dr. Evermaxx: I know nothing about it.

President: Pioth crappie and calico bass have I)een introduced very

extensively in tlie eastern part of Xew York, and have so multiplied

that we are l^eginning to draw from stocked lakes for brood fish. For

instance, wlien the New York .Aquarium wanted to stock the park

lakes of Xew York City and Brooklyn last spring, they asked the
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Forest, Fish and Game Commission to furnish some crappie or calico

bass—the names are used indiscriminately. What we have is really the

deep-bodied fish, the true strawberry or calico bass. It is very

abundant, especially in Kinderhook Lake, wliich is in Columbia County,

and also in Nassau Lake, in Rennselaer County. One of our protectors

went to Kinderhook Lake and easily seined about one thousand calicoes

varying from a few inches to six inches in length. Then came the diffi-

culty of getting them to Xew York. The water was warm and of

course a great many were lost in transportation.

Another place where both calico bass and crappie are raised very

successfully is in the vicinity of Covington. Kentucky, where Joe

Schlosser, during the time of the Cincinnati exposition, had some

artificial ponds from which he took ice in winter. These ponds were

stocked with crappie, calico IJass, pike perch, carp and Ixiss. fishing

])rivilcges for which afforded a good source of revenue. The straw-

berry bass is evidently suitable for pond culture under almost any

reasonable conditions. Kinderhook Lake is not muddj', but of course

there are places where the fish can get the mud if they want it.

Mr. Meehan : It has deep water?

President: Yes.

Mr. Mh:eh.\n: That answers the same purpose. Do you use ice in

shipping them?

Pke.sident: I have tried all methods, but cannot carry them in warm
weather.



SOME ESSENTIALS IN POND CULTURE

By Felix A. Lauman,
PALESTINE, TEXAS.

Success in pond culture depends upon lia\ing- a well

defined system of procedure, together with surroundings

approaching natural conditions as closely as possible. A
station site should consist of from 20 to 30 acres of ground,

so located as to allow the construction of ponds with suiific-

ient fall to permit drawing off and also to dispose of all

waste water. In addition there should be a flow which will

fill the ponds and keep a constant current through their en-

tire length. This prime factor is often overlooked. l^)o

often hatcheries have to resort to pumping plants and other

devices in order to keep the ponds filled, since the supply is

only standing water without any current or overflow, the

ponds thus really becoming tanks. Tank culture would be a

more appropriate name for this kind of fish culture. .\n

abundance of pure fresh water is as essential to the life and

growth of the fish as pure fresh air is to the life and growth

of man or plant.

There should be an investigation into the history of the

lands, particularly as to past o\-erflows. No greater calamity

can befall a hatchery than an overflow, with the loss of brood

stock and young fish, destruction or damage to ponds, build-

ings, and other property tlnis ruining" the prospect of success

for years.

There should be a careful study of the chemical composi-

tion of soil and water. There is danger here not only of

poisonous substances, but of others not conducive to success.

With a hard clay soil and j)ure fresh spring water nearly all

aquatic plants flourish, and these plants facilitate the ])ro-

duction and growth of insects, so essential as food for the

fish.
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Having proper natural conditions the next requirement

is suitable ponds, either natural or artificial, and of these

there should be three distinct kinds of different sizes

—

spawning ponds, nursery ponds, and storage or shipping

pools. As to the construction of the spawning ponds, in my
observation the larger and deeper ponds yield the best

results. A pond sIkjuM be not less than one acre in extent,

should have an oval or bowl shape, with a large area of shoal

water, and an inlet at one end and an outlet at the other, in

order to produce a current through the entire pond. The

sloping bottom should gradually increase to a depth of from

six to nine feet at the kettle and outlet. Nests, preferably

of small gravel, should be placed over the bottoms of the

ponds about 6 feet from the bank and about 20 feet apart,

the nests being from 18 to 20 inches in diameter. These

ponds should be well supplied with aquatic plants, which not

only afford the fish a hiding place from their enemies but are

essential to the presence of the animal life which constitutes

the food of the young fish.

On account of the cannibalism among the young fish of

some of the species, the larger ones mercilessly devouring

the smaller and weaker, it becomes necessary to construct

smaller ponds called nursery ponds into which the young

fish are assorted as to size when taken from the spawning

pond. In the building of these ponds great care should be

taken to afford the young fish protection from their enemies

and to have them well supplied with suitable vegetation,

Crustacea, small insects and other natural food. A pond

50 feet long by 25 feet wide, with a depth of 3 feet at the

outlet, would be of good working size.

The storage or shipping pools are used for holding young

fish when taken from the nursery ponds for shipment.- They

are small ])Ools with concrete bottoms, a six inch brick wall

for the sides, with a thick cement coating over bottom and

sides, and are 6 feet wide by 12 feet long, the bottom

gradually sloping to a depth of three feet at the outlet.



THE FUTURE OF THE CARP

By S. p. Bartlett,

u. s. fisheries station, quincy, ill.

From the experience of the past let us consider what are

tlie possibiHties of the future in regard to the cuhure of the

carp. Few, if any, economic experiments looking to increas-

ing the food supply of the people have shown such satisfac-

tory results as has the introduction of the carp into the

waters of the State of Illinois by the Bureau of Fisheries.

It is not necessary to recall the prejudice existing against

carp in the early years of its introduction, how they were

thrown away by the fishermen when taken in their nets and

how they were pronounced worthless by nearly all who un-

dertook their culture. The press throughout the country de-

nounced them, and those responsible for their introduction.

All this and more is familiar to most of you who have met

with this Society year after year, and joined in the discus-

sions brought out by papers which dealt with the subject.

All of it was simply the result of a lack of knowledge of the

value of the carp and ignorance of the possibilities connected

with its culture.

It has taken a long time to demonstrate this value, but

many States that were loud in their denunciation are now
willing to accept the commercial advantages the carp repre-

sents, and openly advocate its culture, protection and care as

an important addition to the supply of food fishes.

hA-erywhere, as generally as any of our indigenous

fishes, we may find the carp, and it is not unusual to hear

fishermen before legislative committees make the assertion

that if they can be given a free rein to take carp they will

gladlv assist in the enforcement of any law f<^r the protection

of the eame fishes. Without a knowledi^-e of what the catch
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of carp is doing for the commercial tishermeii it wotild be

impossible to form any idea of its real value from a com-

mercial standard. Statistics will. I think, show nearly or

quite 22,000,000 pounds of carp taken from the Illinois river

and the lowlands adjacent to it during the season of 1908,

and the majority of these fish were taken from the flat lakes,

ponds and bays tributary to the Illinois river.

One might ask what progress has been made in the

increase of the fish indigenous to our Illinois waters in the

last twentv years that can not be traced indirectly to the carp.

^^'e have more bass and the reason is because we ha\e more

food for them by reason of the vast reproducti\ity of the

carp.

In predicating the possibilities of the future of the carp,

several phases must be considered. What has been the great-

est food producer, and incidentally the money maker of the

waters? Not the bass, nor the Inift'alo, once the great coarse

fish supplv of the Illinois ri\er valley, but the carp. .\nd

whv? First, because of its adai)tability to all tlie waters of

the State, with their varied conditions. Then because of its

wonderful reprodttctive powers; its tenacity of life, which

gives it a commercial \alue not possessed by any other fish;

and finally, its real value as a table fish when ])roperly taken

and properly prepared.

We find carp everywhere and everywhere prospering.

Other fish are killed out by adxcrse seasons l)ut the same

conditions do not fatally afifect the carp. Every energy and

all the ingentu'ty of man are exercised to take these fish, and

if laws are lax all is to the detriment of the carp, yet they are

continuallv on the increase. When sent to the markets they

are always shipped "round," that is, not dressed, and I am
told that they arrive at distant markets, if not alive, at least

in such firm and perfect condition, when properly packed, as

to lueet the requirements of those great consumers of fish

who insist that the blood must show when they are cut.

So much for the present status of the carp as a commercial

as.set of the people of the Illinois and Mississippi Walleys,
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Now what of the future? The age of iuiproveuient, T l)e-

h'eve, will affect the carp as it does all else and clianges will

occur that will greatly diminish the output. The Illinois

river, for 250 miles on either side, presents an almost un-

hroken chain of lakes, usually flat, and many of them of

great area, that are ideal homes for the carp, hut increasing-

ly each year, these hottom lands are being formed into drain-

age districts, and immense areas now producing hundreds of

thousands of pounds of carp and other flsh are being drained

and the land cultivated. Such lakes inside of the levees as

are not affected by drainage will be controlled by private cor-

porations or individuals. The result will be that the river

will have to furnish all the fish for the commercial fishermen.

This condition is true of all bottom lands along both rivers,

and it \vill be a live question soon as to where the fish are to

come from.

So far, there has been but little effort made to cultivate

carp for market and where such efforts have been made the

results for various reasons now matter of history were fail-

ures. I believe the time is now ripe to utilize the hundreds of

acres of water t(i be found throughout the State in the culti-

vation of this fish. With the knowledge we have of the life

habits of the carp, and the care and feeding and protection

necessary to its culture, the best results can be obtained. Sys-

tematic effort united with the same amount of care that

would be used in any other enterprise would result in success,

without doubt. Carp, like everything else, respond to care

and attentioiL, and if given as intelligent care as would l)e

used in raising chickens may be expected to gi\'e the best of

results. In this way better fish would be produced and better

prices obtained.

The great trouble is and has been that carp have been taken

from water at a high temperature, when the flesh would nat

uralh' be soft and unlit for table use if a good flavor be ex-

l)ected : but careful investigation has showed that carp can l)e

so handled that all the nuiddy or oily flavor can be removed.

Proper attention and feeding would add greatly to the
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texture and flavor of the flesh, as well as to the rapidity of

growth. I know of no other fish that responds so quickly to

good food as does the carp, yet it is easily and cheaply cared

for.

I have in mind a large number of places where carp culture

could be undertaken with profitable results and if the supply

is kept up to the demand, the time is not far distant when

such places, now practicall}- a waste, can be utilized so that

the water can be made more productive than the land.

I can make no better argument as to the future possibilities

of carp culture than to ask you to consider the following-

quotation from one of the best authorities on the question of

fish food supply, Dr. Hugh M. Smith, Deputy U. S. Com-
missioner of Fisheries. He says :

—

It will suffice to say (1 ) tliat special investigation has shown the carp

does exceedingly little harm to any other fish, as anyone would expect

from its known habits and anatomical peculiarities
; (2) that the injury

done to the feeding grounds of wild fowl has been grossly exaggerated ;

on one hand, a scarcity of ducks may occur entirely independently of the

presence of carp, and, on the other, a great abundance of carp may be

coexistent with an undiminished growth of wild celery; and (3) that the

carp is a food fish of very great importance, and to say anything to the

contrary is to ignore facts.

The carp is here to stay. The markets take all they can

get and ask for more. Thousands of acres of water can be

utilized for successful culture, but in order to bring this

about, intelligent application should be made of best known

methods and care.



PROGRESS IN HATCHING STRIPED BASS

By S. G. Worth^

u. s. bureau of fisheries, mammoth spring, arkansas.

Twenty-five years ago (Bulletin of the U. S. Fish Com-

mission for 1884, p. 229) official view was expressed that the

experts in fish culture would easily care for and develop with

slight loss the eggs of the striped bass ( Rocciis li)icatus).

and that the real difficulty had been not so mucii in the hatch-

ing as in the finding of a place where the mature fish could

be obtained with any certainty. Experience has demon-

strated, however, that apologies have followed all attempts

to hatch the eggs of striped bass, because of the disappoint-

ingly small product in fry. As I have, at last, overcome the

difficulties in hatching this species so that any given lot of

eggs may be hatched with entire satisfaction, I herewith

present the facts which mark the progress in hatching to date,

May, 1909.

Eggs of striped bass are easily hatched, as in pans of

water, on wet trays, and in jars, but the rupturing of the yolk

sacs subsequent to hatching has been a constant cause of

heavy loss, the story of which is told in the floating pads or

rafts of amber colored oil on the surface of tanks containing

the fry. The sacs are almost as easily ruptured as the walls

of a soap bubble.

The McDonald jar, as equipped with its discharge tube of

glass and rubber, and the fry required to pass into the fry-

tank through this, gives almost negative results witli striped

bass because the volume of water for these eggs—but one

quart a minute—is insufficient to keep the rubber discharge

tube filled. Hence the fry turn sommersaults in the passage

down tlie incline to the tank, and are too badly shaken up to

survive even though the sacs are not actually ruptured.
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Finding" pitcher-mouth or hpped jars also unsuitable for

hatching, I bored in the AIcDonald jar, near the top and just

below the shoulder, a smooth, round hole, and inserted a six-

inch length of 7/16-inch rubber jar-tubing, tight fitting, a

little more than flush with the inner surface of the jar, and

when the fry emerged they passed into the fry tank through

this tulje rather than through the ordinary glass and rubber

tubing from the top of the jar. This connecting tube was in

horizt)ntal position, the outer end inserted into the side of the

fry tank by means of a "'s-incli l)it hole, a water tight joint

being effected by the union of tubing and wood. Before

hatching commenced the end of the tubing at the tank was

closed with a bottle stopper of cork, whereby the jar was

kept full and oxertlowing at the customary discharge point at

the top, that being an o])en hole in consecjuence of the dis-

carding of the rubber and glass tube heretofore employed as

the exit for dead eggs and fry. When the eggs were ready to

hatch the cork stopper was withdrawn, affecting the dis-

charge of the jar through the horizontal rubber tube, water

no longer passing out at the top of the jar, and the le\'el of

water in the jar dropping from the top down to the level of

the horizontal rubber exit. The head of water was so regu-

lated in the fry tank that the horizontal communicating tube

was at all times submerged, whereby it was impossible for

the fry to receive any shock or injury of any kind. The

hatching result was all that could be desired.

It was long ago found that metal screens were totally in-

admissible in tanks for striped bass fry, and recourse is had

to fa1)ric screens, cheese cloth ov batiste made into carefully

sewed bags which are drawn o\'er the strainer or siphon

cages and firmly tied. But these, until this year, were a part

of the siphon employed to carry away the water from the fr}'

tank. I have since discarded the siphon feature, as it was

f|uite impossible, in large work, to employ this without de-

stroying" fr}". 1'lie substitute consists of the same cage and

bag and the same kind of ^-incli stiff rubber hose, but dif-

ferently arranged. A piece of the hose about a foot long is
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thrust in a bit-hole in the side of llie fry tank, makin.^" a

water-tight joint, about an ineh of the hose projeeting on the

outside and the longer part on the inside of the tank. To

the inner or longer end the cage and Ixig are attached in the

regular manner, this being accomplished l)y lifting the end of

hose above the water surface of tank. :\Iore than one dis-

charge is provided for a tank to allow for renewal of strainer

bags while the tank contains fry. The rigidity of the hose

holds the strainer away from the sides and bottom of the

tank, where frv sacs would oiherwise l)e crushed. -\s the

outer end is fixed and an open orifice, the head of water in

the tank is inevitably fixed at a given point, and is necessarily

constant.

Thus, it will be noted thai in the jar the customary dis-

charge tubing is discarded, and in the fry tank the siphon

feature and si])hon cup are eliminated—a simplification in

apparatus and the attainment of ideal results.

The tank head at the beginning of the season was 4 feet

and 4 inches, afterward, almost unavoi(lal)ly. increased t(-) ?

feet and 2 inches. Another season I would reduce the tank

head to 3 feet or less, for the avoidance of free air in the

rubber and glass tubing connecting the jar with the water-

piping, the free air being a phenomenon that is encountered

every season when the greatest number of eggs are in the

hatchery. Spawning, occurring at 69 to 70 degrees, takes

place on a marked rise in temperature that is usually continu-

ous for some days, and is attended with the free liberation of

air from the water to a bothersome extent, slowly and almost

imperceptibly charging the feed tubing of the jars with free

air to the extent of reducing the fiow of water and causing

the eggs to become matted if neglected long. But it is not

the matting of the eggs that gives greatest anxiety, rather is

it the difticulty in actually keeping the flow of water up to the

standard and yet not wash the eggs out of the jar. When

there is air in the rubber tube and the petcock is correctively

opened far enough to restore the inadequate flow in a jar, the

attendant may have gone but a few feet away when it is dis-
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covered that the eggs are overflowing from that jar into tlie

sewer. The additional water he had turned on soon pushed

the accumulated air out of the tube, and too much water was
now being delivered. The petcock was already opened far

enough, the obstruction being the air in the rubber tube,

which he did not and could not see. It can be seen only when
it accumulates sufficiently to reach down into the glass tube.

The rubber and glass tubing devised for the McDonald jar

contemplated the use of two quarts of water per minute and

are too large in bore for the one-quart flow in striped bass

hatching. By lowering the tank head I anticipate the using

of more water, and, while avoiding the blowing out of the

eggs from the jar, establish such an increase in volume and

movement of water in the tubing as to minify the accumula-

tions of air.

Before concluding this paper I wish to present an innova-

tion in the removal of dead eggs from jars in the striped bass

operations at Weldon, N. C, which may be more widely ap-

plicable. It has the advantages of speed, positive identifica-

tion of good or bad eggs in transit, and simplification of ap-

paratus. I discard the conventional discharge tubing of the

jar. both glass and rubber, allowing the water to escape at the

open hole at the top of the jar. When ready to remove dead

eggs I take a short glass tube and place upon it one of the

small rubber washers designed for the jar stuffing-boxes,

l)lacing the waslier perhaps near the middle of the tube. In-

serting an end in the jar at the waste-hole, it is hardly seated

when the water overflows at its top. If the tube is not

inserted far enough in the jar to induce the exit of dead eggs

I press upon its ui)per end. when it slides smoothly down-

ward through the washer until it has reached the proper

depth and the outward passage of dead eggs may be ob-

served. To make sure that these are dead eggs, note the sin-

gle layer that gradually spreads over the metal plate which

covers the top of the jar. the eggs having slipped down the

outer surface of the glass tube to that point, where the out-

side ones are in turn pushed off by the succeeding ones.
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There is just enoiigh water around the eggs on the plate to

afford a thorough inspection, although they are moving, the

opaque discoloration being discerned with definiteness. But

this is not all. By mo\ing- the tube and its waslier up and

down, by a gentle shaking nioticjn, the outward passage of

water and eggs is arrested at will, and an altogether satisfac-

tory examination is entirel}- practicable. One person can

look after a half-dozen of these tubes at one time and be free

from anxiety as to the loss of good eggs, and if he is needed

elsewhere he slij)s all tubes out and walks awav. knowing

that not another egg will pass until he reinserts the tubes. I

accord the credit of this new and fascinating method to Air.

W'm. W. Spears, who has for a number of years been teni-

poraril}- employed at \\'eldon. I had expected to use a

siphon, of rub1)er and glass tul)ing united, but one of whicli.

however, could have been operated at a time bv one person.

If the foregoing" methods of transferring" frv from jar to

fr\' tank and of removing" dead eggs from jars can l)e applied

to shad work, we shall witness the discarding" of all jar exit

tubes, both glass and rul^ber, at one stroke. The adoptiou

of these methods would, of course, imply the using of the

modified jar here descriljed for striped bass hatcliing, \iz, the

jar with the fry escape through its side and through tlie

7/16-inch jar tubing. I think that these methods are cer-

tainly applicable to shad operations, but their adoption in

tliat branch does n(_)t impl}- the discarding" of the metal

screens in fry tanks. Jars properly fitted for sucli worl^

should, of course, be moulded with the side opening in them,

for the drilling of the glass invites breakage.

At Weldon last spring 22 fish were stripped. ])roducing"

11,336,000 eggs, an average of 530,000, the weight of fish

averaging 16 pounds and ranging from 5 to 50 pounds each.

Eleven ripe fish were unstripped by inadxertence of fisher-

men. Each of the 22 lots of eggs produced more or less fr\-.

All eggs were taken, fertilized, and delivered ])> the fisher-

men unaided, and paid for at the rate of $20 per million,



PROTECTING THE UNDERSIZED TROUT

By G. H. Thomson,
estes park fish hatchery, estes park, colorado.

I desire lo thank the Society at this time for the assistance

given nie at the Congress which convened last September in

Washington by the indorsment of the recommendations I

offered for the protection of the undersized trout.

I desire also to state a few uf the facts which led me to

take up the cause of the small fish, and which from my own
personal investigation convinced me beyond a reasonable

doubt as to the effect of grasping an undersized trout ( which

the law re(|uires shall be returned to the stream ) witli a dr\-

hand, when removing from the hook.

One year ago, I desired to have a couple of large trout

to place in one of my hatching troughs, in order to compare

them with the records; and also to show the Ijeauty of the

trout in their natural state. I caught, with a dip net, two

yearling eastern brook trout from the stream that runs in

front of the hatchery, and removed them from the net to a

bucket of water by grasping them with a dry hand. Imme-

diately my hand was covered with the slime from the backs

of the fish. Several days after placing the fish in the hatch-

ery. I noticed that a white fungus growth had begun to form

ui)on tlieir backs where I had grasped them with m\- hand.

1 watched them closely from day to day, and found that the

fungus \\as increasing. I had observed fish in this condition

before Ijut did not ha\e them where I could follow them.

When I have any trouble with my fish in the hatchery I

always use salt in the water, as salt is a disinfectant. So I

then prepared a ,strong solution of salt water in a pan and

placed the fish in it. one at a time ; one of them was (j\'ercoine

by the salt in three minutes, and I removed it to spring water,

where it revived in ten minutes ; the other one I held for five

minutes in the salt solution, and it recovered in fifteen

minutes time.
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1 watched tlic iisli \cr}' closel}- from (la\- to (hiy, and found

that I liad checked the fungus, l)ut I also found that 1 had de-

stroyed the sight of the tirst one. so 1 killed it ; the other one

began to loose all of its outer coating and coloration, but

after a few days it began to eat and the beauty to return,

"like a bird molting." I ke])t it in \uy hatchery all of last

summer, and showed it, an object lesson, the result of grasp-

ing with a dry hand. I have since caught this fish with my
hand wet. hundreds of times without injury. I ha\'e the

same trout in m_\' hatcher}- at tlie present to exhibit its beauty.

From this experiment I was led to tlie printing of the

cards. "A plea for the hsh." for the education of the lislier-

man. but have found that some of our old and experienced

fish men require enlightenment of this same kind. One de-

nounces the proposition as "bosh," stating that he has had

twenty years experience in the fish business, and lias never

found that condition to exist; Ijut his statement simpl}- goes

to prove and support the ixxsition that I liave taken, for he

was speaking from the standpoint of a fish man, and when he

handles spawning fish, he takes them fi'om a tul) (»f water,

with hands alwa\'S -wet ; but the lisherman takes tlie fish from

the hook with his hands dry.

I never show the beauty of a trout here in the lialchery,

without pointing out the ei^ects and danger of the dry hand.

I called upon the advertising agents of all of the railroads

that run trains into our mcjuntains during the fishing season,

and urged upon them to insert in their adxertising matter for

this season the information as to how to handle a fish taken

from a hook. They did so ; and the work last summer in this

direction is having its results this season, for the information

given is being applied by the fishermen, and the\' are edu-

cating others. It is all a matter of education.



NOTES ON THE LEAPING OF THE
PACIFIC SALMON

Bv Henkv B. Ward,

UNIX'ERSITY OF ILLINOIS. IKBAXA. ILL.

B(tl]i siory and song are replete with ])raises of the leaping

poweLs of the salmon. The energ}-. grace and precision with

which it is ahle to surmount tlie rocky harriers in its native

streams are ex])loite(l hy naturalist as well as fisherman until

I think it fair to say that the general public regard it as exem-

plifying the most perfect natural development of the leaping

power. All of these descriptions are written no doubt with

reference to the Atlantic s])ecies. Salmo salar, which has a

wide range along both coasts of the Atlantic Ocean, and since

the time of the Romans at least has been the favorite of

angler and epicure alike. Its peculiar right and title to the

popular name has caused Professor Goode to write of it

:

"Salnio salar. the only true salmon in the whole group of

nearly one hundred species of the Salmonidae, has always

stood preeminent, like a Scottish chieftain, needing no other

name than that of his clan."

It has never been my good fortune to be able to (jbserve

the Atlantic saliiKJu in its native haunts and I ha\e no accu-

rate data by which to measure jjrecisely the accounts of its

powers which appear in prose and poetry. Two years ago,

however, I was ])rivileged to spend some time under the

auspices of the United States Bureau of h^isheries in the

study of the Pacific salmon in .\laska and at that time made

certain observations on the leaping power of the species

{Oncorhynchiis nerka) commonly known as the Alaska or

red salmon. I am indebted to the Hon. Geo. M. Bowers

for this opportunity and for permission to make use of the
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data recorded here. W'liile my observations are very incom-

plete and constitute niily a fragmentary |)reliminary com-

munication, yet the\' are positixe in certain res[)ects and

afford an intersting comparison with the Ijetter known and

more aristocratic Atlantic salmon.

As I am now on my way to Alasl<a to C(»mj)lete studies

begun on that pre\'ious tri]), it may he possible later to add

more data to those already noted down on tlie jumping

powers of this salmon. Meantime T should he indebted to

any of the memljers who may be able to ])oint me to pul)hshed

evidence concerning other detmite ol)ser\'ations on this or

related species.

The observations recorded here weie made about the mid-

dle of the run of salmon on Naha stream, near Loring,

Alaska. About half way from salt water to lleckmau Lake,

in wdiich these salmon regularly lie to ripen for spawning

and on wdiich the Alaska Packers Association lias a large

hatchery, one finds the onl\- fall in the course of the stream

which is more than a rapids. This is known as Dorr I'alls

and forms a straight drop about three or four feet high with

only one break, near the left bank. Here a spur of rock

leads out obli(juel}- awa}- from the crest of the fall in such a

way as to give an unbroken flow of water about a foot lower

than the general le\el above the fall. The salmon go up

from salt water in bunches or schools, usuall}' starting at the

time of a hea\"\' laiu. which, owing to the cliaracter of ihe

drainage basin, raises the lexel of the stream \ery proni])tl\-

and markedly. When such a school has reached the deep

ptjol at the base of the fall they apparentl}' rest a short time

and the following day ma_\- be found actively engaged in the

effort to surmount the falls. While we watched the pool, the

jumping seemed continuous, as if not merely a single tisli

but se\'eral at least were in the air at once, and it was onl\-

rarely that one could note any intermission between the

jumps. Yet the camera gave evidence of the decei)tion [)rac-

ticed on the e}-e. Of some thirt}- snaps taken at random

when the jum])ing seemed most frequent, only six caught fish
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in the air and only one of these showed two fish jiinipini;-.

One optical ilkision was thus effectively dispelled.

I was interested to see wliether the fish chose any particular

point of attack for the leap. As already indicated the fall

was considerably lower at one place and the jump necessary

to reach solid water above was consecjuently much shorter.

Yet so far as I could tell within the time of my observations,

fewer fish tried the fall at that point than at others either

right or left of it. I was inclined to believe that the point of

attack was determined largely by the deptli of the water

l)elow the fall. At least the shallowest points were those from

which the fish did not jump, and the extreme left of the

stream where the water was (|uietest and certainly very

deep was also one of the most frecpiented jumping places.

It was also the place where the fall was most ^perpendicular

and highest. At the same time it must be recorded that some

fish were seen jumping all along the entire line of the fall

and that the preferred point of attack seemed to shift from

one half hour to the next.

Tt was difficult to determine the height of the juiup made

bv the salmon. There was hardly a single case in which a

fish jumped higher than the crest of the fall and in nine out

of ten cases at least the jump was not high enough to reach

the crest. The fish dashed frequently right through the sheet

of falling water and struck head first against the face of the

rock with sufficient force to stun them so that they were car-

ried away disabled, floating down stream some distance

before they recovered sufficiently to start in swimming again.

Even when trying at the low point of the fall they often

landed on a rock, bounding off against another point only to

be carried down by the rush of water.

The length of the jump was very variable, as also the start-

ing point of the leap. At times a salmon rose from the water

near the face of the fall and again one came from the

smoother waters some distance back from this ]^x)int. In the

latter case even a long fine jump resulted only in bringing the

fish down head first amon<>- the rocks at the base of the fall.
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I was fortiniale enough in one photograph to catch such a

sahnon just as he ch^opped head lirst into the mass of foam

and rocks.

One of tlie most striking features of tlie sahuon leaping

was a distinct lack of directness. ]\lany of the jumps were

made at an ohlique angle which rendered the effort ineffec-

tive. Some were directed towards the bank, some parallel

to the line of the fall. In a few cases I even saw a salmon

shoot out of the pool, make a splendid jump directly awa)-

from the face of the fall and land far out in the open water.

The tvpe of jump was exactly like that used in making the

fall and enlirelv unlike that observed in open water when the

salmon are entering estuaries or passing through fresh water

lakes, so that one is forced to conclude that the leaping sal-

mon is at times diverted from the proper direction l)y unex-

pected sw^irls or currents in the water or is unable to judge

correctly the direction for a correct leap as well as the height

and length necessary for eft'ective work, or finally makes

some leaps aimlessly without due regard to the end to be

attained. All things considered, the jumping of the Alaska

salmon at these falls made upon me the impression that there

was a clear lack of definiteness as well as accuracy in the

efforts made for the attainment of its purpose.

It may be well to say here a word concerning the leaping of

the salmon in open waters away from falls or other obstacles

in its path. I have observed the pink salmon jumping

on various occasions in the salt water of Behm Canal, of the

estuary near Loring and in two lakes of the Naha stream.

The fi.sh jump sidewise from the water; the body is bent

slightly so as to be concave toward the direction from which

the fish comes; the vertical height reached is relatively small

and the fish merely falls back nearly flat on the surface of the

water with a splash which recalls the '1)elly-whopper" of our

boyhood days at the old swimming hole. In this case, how-

ever, the fish lands flat on the water, side down. There is no

leap from the water and subsequent dive head first into it as

in the case of the true jump at the falls. I have tried thus far
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in vain to photograph a tish in this posture in the air, and

have succeeded only in catching the splash. A photograph

of the head of the inlet loking into Roosevelt Lagoon, where

a school of salmon were waiting for the proper tide to enter

the lagoon and start the ascent of Naha stream, shows at the

right a splash which by its form and extent indicates that the

fish has landed flat on its side with the head towards the left

of the observer. The pink salmon always make this charac-

teristic splash when jumping in open water and the jump

itself in extent, direction, termination and posture of the fish

is in positive contrast with the leap made at the falls. It is

not at all like the jump of a salmonid seeking a fly and I

have never seen a similar leap in any other species. Appar-

ently its aimlessness suggests sport or moderate excitement

due to mild and ill-defined stimuli. It cannot be confused

with leaping" at the falls and cannot l)e easily related to the

latter or derived from it.

FinalK- a few notes weie made on the posture of the fish

when attempting to surmount the falls. As the salmon em-

erges from the water the body is rigid and during the veiy

brief interval of the aerial flight manifests no movements

thai can be detected. The dorsal surface is usually slightly

concave, although in one case the reverse was apparently true.

I think the former is characteristic of the successful leaps

and perhaps of all at the start while the latter is seen near the

end of a jump and so far as I could observe is infrequent at

best. As the salmon sails on through the air one can easily

see that the lateral fins are expanded and set at an angle

towards the side wliich makes of them wings or organs for

soaring and they remain in this position even in unsuccessful

attempts until the fish reaches the water.

The powerful strokes of the caudal fin made when a sal-

mon reaches the solid water at tlie crest of the fall have often

been observed and commented upon as the means by which

the fall is finally surmounted and the quiet water beyond is

attained. I observed this action often in case of the red sal-
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mon 1)ut can add no items of importance to the records of

otlier observers.

I have been inflnenced to brini;- this imperfect stndv before

the Society in order chiefly tliat I miglit benefit b\- tlie obser-

vations and suggestions of a group so skilled in the stndv of

fish under natural conditions.



THE INVASION OF THE POTOMAC

By Henry Talbott,

washington, d. c.

To those will) !ia\e known the Potomac well it has always

heen one (»f the greatest of hshing- streams. Strange to say,

the fishes for which it was once famous have now nearly

disappeared, and it is fished now for an alien stock, for most

of its l)iting' population has heen imported.

1lie following" interesting" extract from Captain John

Smith's narrative is evidence of the early date at which the

river was asserting its eminence

:

They afterwards went up the river as higii as the}' could with their

boats and were received in some places kindly, and in others in a hostile

manner. Up a small river then called Quiyough, which I take to be

Potowmack Creek, was a mine like Antimony. In this the Indians dug,

and washing away the Dross in a clear Brook, whicli ran by, they put

the Remainder in little Bags, and sold it all over the country, to deck

their Bodies, Faces, and Idols, whicli made them look like Blackamores

dusted over with Silver. Newport had carried some of these Bags

home, and assured them that they were found upon trial to contain half

silver. Being therefore very eager after tliis mine they obtained Guides

from Japazaws, King of Potow-mack, who lived at the mouth of that little

River and went up to it ; but all they got, proved of no value. Towards

the Falls of Potowmack, they met several parties of Indians in Canoes,

loaded with the Flesh of Bears, Deer, and other wild Beasts, which they

generously imparted to them; and in divers Places, they saw that abun-

dance of Fish, lying witli their Heads al)ove water, tliat their Barge

driving among them, for want of a net they attempted to catcii them

with a frying-Pan, But they found that a bad instrument to catch Fish.

It is interesting to note that the antimony mine with whose

glitter the duskv dandies silvered their bronze bodies was not

on Quiyough. which is the present Acquia Creek, but on

Ouantico, 10 miles above, then called Ochcjuayo River, and

navigable for their light draft sea vessels to Dumfries, five

miles above. And the mine a couple of miles beyond is not
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antimony, but a low grade pyrites—still conimcrciallv

worked, now 1400 feet in depth—which furnished the chests

of "fool's gold" which the school histories tell us some of the

early explorers hopefully carried back with them to England.

Another colonist from Jamestown came still higher up tlie

ri^•er, and spent a season among the friendly Indians on tlie

Eastern Branch opposite Washington wliere he saw^ taken at

night, off the site of the present steel works on Giesboro

Point, a great catch of sturgeon. .\nd Captain Smith, of

some unlocated point says : "There was once taken 52 stur-

geons at a draught and at another 68." However, net fisli-

ermen resented the sturgeon's destructiveness when caught

in their gill nets and seines, and waged war on young and

(lid; carrying a read}- billet always to dispatch them. Stur-

geon iishing was u\) in thirty )'ears ago quite an industn- at

points down the ri\er: a few are \et picked up in drift nets

in the Potomac, and their capture is of considerable import-

ance in Chesapeake V>-dy. but they have practically disap-

peared from the rix'er where they were once so [)lent^'.

John Colegate, 1)efnre the fifties, one of the oldest writeis

.in fly-fishing on this ri\er, tells of catching shad wuth the flv

at Long Bridge, and incidentally that the shad averaged then

14 pnunds in weight. The}' nnw hardl\- c'^'CM'age above 4i/i

pounds and are scarce at that.

Thomas llariol. in 1 58S, said: "l-^»r l'^)ure monethes of

ilie yeere Eel)ruary, Alarch, April and Max- there are plentie

of sturgeons and also in tlie same monethes of Herrings,

some of the ordinary biggeness as ours in luigland, but the

most part [shad| farre greater, of eighteene, twenlie inches,

and some two foote in lengtli and better. Both these kindes

of fishe in those mouethes .arc most plentifull, and in best

season, which we founde to bee most delicate and ])le;isaunt

meate."

Xotwithstauding the effoits of the Eish (_"ommission in

Hatching shad and stocking the river—which is prolonging

the industry— it is naturally bound, with the great increase

m po[)ulalion and the fences of nets all the way to the ocean,
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lo decline. Once a seining" shore on the Potomac was worth

thousands of dollars, but the seines now cut out earlier each

year, and the business becomes more precarious and less

profitable all the time.

\\nien the spring is backward, the weather cold and dark,

the fish ascend the river in the channel, ten fathoms deep,

and only come out over the netting grounds and gravel beds

when the water is warm and the weather bright; but when

the school makes its first excursion to the shallows it

encounters a stake net, a seine, a fyke, or a drift; and these

miles and miles of nets shut the fish from the upper river,

while the nets in the bay even dam them from the river, so

that this year's entire catch in the river was less than a quar-

ter million, not one per head for Washington alone.

lUu the sturgeon, herring, and shad are not the only fish

for which the Potomac was early famous. In "Superior

Fishing," printed in 1865, in the chapter on striped bass,

occurs the following

:

Fly fishing for Bass, however, is the perfection of the sport, and infi-

nitely surpasses in excitement all other modes of killing these noble fish.

The best season on the Potomac is in July or August, and the favorite

hours the early morning or the twilight of the evening. The ignorant

and debased natives who inhabit the romantic region of hill and valley

in the neighborhood of Tenally Town, about five miles northwest of

Washington, and who, dead to the beauties that nature has lavished

around them, and utterly unacquainted with scientific angling, look

merely to their two cents per poimd for striped bass; manufacture a fly

by winding red or yellow flannel round the shank of a large hook, adding

sometimes a few white feathers. They substitute for a rod a young

cedar sapling, denuded of bark and seasoned by age, and attaching to

the upper end a stout cord, fish with the large flannel-swathed hook in

the rapids and below the falls of the Potomac, at the old Chain Bridge,

and without a reel kill bass of twenty or thirty pounds.

No spot can l)e imagined more wild and romantic, and with proper

tackle, the reel, the lithe salmon rod, and the artistic fly—no sport can

be more exciting. The roar of the angry flood, the bare precipices

topped with foliage on the opposite bank, the flat, dry bed of the stream

where it flows during the heavy f resliets, but at other seasons a mass of

bare, jagged rocks, and the dashing spray of the broken current lend a

charm to the scene, while the fish, rendered doubly powerful by the force

of the stream, and aided by tlie numerous rocks and falls, have every

chance to escape.
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The bass pursue the silvery herring, vvhicli is the principal natural

bait, and ascend the Little Falls of the Potomac during the summer
nidutlis in vast numbers. They are captured in such tpiantities with the

net in the salt water and with liook and line in the rapids, as to l)e almost

a drug in the market.

As the season advances, the native crawls upon some rock that reaches

out into the strcaiu and with his cuarse but elastic cedar pole, casts the

roll of flannel wrapped round a iionk and misnamed a fly, into the

seething current, and wdien the brave lisli seizes the clumsy allurement,

the fisherman contends for the mastery as best he ma}', occasionally at

the risk of a ducking in the stream consequent upon the sudden breaking

of his tackle, and accompanied with C(in>idcrable risk. When a man
has but a slight foot-hold upon the slippery surface of a shelving ledge, and

has attached to tlie end of his rod a vigorous fish of twenty pounds, he

is apt to fall if the line parts une\])cctedly. Many are the tales of sucii

accidents, and now and then of fatal results. Generally sfjcaking iiass

are not fisiicd for with the fly north of the Potomac.

Btit the river is still a delight to fishermen and on a single

day a few weeks ago it was estimated that 5,000 men and

women were playing at iishing, lining the rocks on both

banks, from Georgetown to Little brails, and fleets of small

boats dotting the stream from Chain Bridge down. Proba-

bly never in the history of the ri\er were so many lines otit

in this reach, and they were cast in pleasant ])laces, bnt there

was a spate on and the bsli were ofT their feed, or frightened

])_v the invading armv, and few fish were canght.

Xow for the new fisli that are toimd here. In the lower

ri\'er, that is, tidewater l)elow Little balls, are found the red

and sih'er ides, onl_\- caught witli net and called locally sand

perch. Plum]) tencli are caught occasionally, up to a pountl

in weight, on worms. Goldfish are common and have gone

])ack to original type, an oli^e l)ronze in color and nearb'

always mistaken for young carp, ddiey are taken only with

the net, and are a favorite bait for the big-mouth bass.

All these are only novelties and attract no fishermen, but

the entire lower rixer is fished to brackish water for 1 jig-

mouth ])ass, whicli. brotight here from Illinois and reach-

ing tune potmds in weight, ha\'e taken on entirely new

liabits in tidewater. These 1)ig-mout]i bass were taken with

a spoon in (juantities every montli of the ])ast winiei" in the
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tidal basin at the foot of Washington Monument, up to 4

pounds 10 ounces in weight— 18 taken by one boat on Feb-

ruary 22.

Native trout have alwax's l)een caught in the tributaries of

Difficult Run, and a couple of these little runs have been pre-

served and overstocked, the surplus running out into the Po-

tomac. Dozens have been taken this season below the Little

Falls, but only Simi)le Simon would go trout fishing in the

Potomac.

In the upi)er ri\er. between the two falls, hundreds of

thousands of the yellow pike perch or wall-eyed pike have

been planted. l)ut so far have not rewarded the angler's

efforts to locate them.

Rock bass, or goggle-eye. from the west, are common in

the upi)er Potomac, and in seining the Chesapeake and Ohio

canal one winter the Bureau of Fisheries found hundreds of

these fish and restored them to the river, though not many
are reported as caught in these waters. Their cousin, the

warnioulli |)erch. also introduced from the west by the

liureau, is found in every tidew^ater pool of the lower river,

and are caught exery fishing day on the fly by local anglers,

using bass tackle.

" Crappie there are in respectable plenty from western

rivers; the upper river is full of small-mouth bass from the

original stocking, before the war. from Wheeling Creek, and

numerous plantings since from the Mississippi Valley; Mis-

sissippi or spotted catfish occur in large numbers about the

Great Falls, of good size and growing in popularity for their

gameness and flavor. With these, by accident, were also

planted specimens of the fork-tailed or channel cat of the

Mississippi, which reaches the weiglil of 150 pounds in its

home waters, and has been taken here (jf 30 pounds.

Carp from China via Germany—that is always a red rag

to the prejudiced—is a source of much enjoyment, and food

to one class of fishermen, and since its young are the main

dependence of the bass for food, ought to have the toleration
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of the most artistic or prejudiced angler. VVitliout them the

less bass.

So. in conchisi(jn. the native shad, sturgeon, stri])e(l hass,

and even herring are Hitting, and in their places the river is

locally famous for a set of fishes that are imported from

other climes and other waters.



REPORT OF THE COMMITTEE ON
FOREIGN RELATIONS.

In this, its third report, the Committee on Foreign Re-

lations presents to the Society certain matter relating to

fish cnltnre and fisheries in Russia, Germany, and New
Zealand. The information regarding fish culture in Rus-

sia has been furnished by request by Mr. Nicholas Borodine,

honorary member of the Society, and late chief specialist

in fish culture in the Department of Agriculture, St. Peters-

burg, Russia. The data for the German Empire are based

on various articles appearing in German fishery publica-

tions and translated for the present purpose by the chair-

man of the committee. Some of the results of fish acclima-

tization in New Zealand have been communicated by Mr.

L. F. Ayson, a corresponding member of the Society; and a

note on the progress of fish culture in Argentina has been

received from Mr. E. A. 1\ilian. an acti\e member of the

Society.

FISH CULTURE IN RUSSIA.

The Jvussian government has one central fish-cultural

station at Nikolsk, Government of Novgorod, established

by the well-known Russian fish culturist, A^rassky, dis-

coverer of the dry method of artificial fecundation of

fish eggs in 1854, and purchased by the government from

the said Vrassky in 1869. Here is a hatchery for trout

e§'g"S—a copy of the oldest in Europe, at Huningen, Alsatia.

At Nikolsk the building is of good size, but as operations

are conducted along old-fashioned lines, the output is small.

The station is 40 kilometers from the railroad. There are

many suitable ixjnds for trout, also a large lake. The
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scienlitic pari of llic \\'i)rk is well arraiii^cd. There are a

biological laboratory (now. lio\\e\er, without a biologist)

and a chemical lal)orator}-. The lal)oratory has issued inini-

bers 1 to 9 of the [)eriodical "Contrilnitions from the Nikolsk

Laboratory," C(^ntaiiiing man}' good papers. At the labora-

tory during the summer a number of young men are en-

gaged in the slud\- of practical fish culture.

There are in addition three auxiliary go\ernnienf lish

hatcheries. One is in St. Petersburg in connection with the

Agricultural Museum, where rainl)ow^ trout and sturgeon

are hatched ; and another, \vith an annual capacity of 800,000

salmon eggs, is at the mouth of the Luga River not far

from St. Petersburg. A peculiarity of this latter hatchery

is that fecundated eggs are kept out of water. On a layer

of eggs in Coste's hatching box is placed a bed of cotton,

which is sprinkled with water three times a week-. Of

course, when the fr\' are nearly ready to hatch, a cun-ent of

water must be sup])lied. ddiis method of incubation was

recommended b\' Dr. Oscar \'on Orimm and th'e )'ears' ex-

perience on a large scale has demonstrated that the eggs de-

velop well, the loss being less than in the ordinar}' manner.

The third branch station is in l)or])at. The Corccjoiuis bacri

(resembling the whitefish of the I'nited States) is hatched

here, the capacit\' being one million. The \\ eiss hatching

jar is used.

The above co^•ers all that the governmenl is doing in tish

culture. The hatching of salmon on the ( 'uro i\i\er was

attem])ted. but without success, and the tish-cultural sta-

tion estal)lished there is now closed. l^xi)eriments with

sturgeon {Acipctiscv nillwmis ) . from a ])rac(ical standpoint.

were a failure.

Idiere is no station for car]) cultm"e. allhough for a long

time the establishment of one has been under consideration.

The government has made no apjjropriation for this work,

but it is hoped that in tiiue there will be a station for dis-

tributing" carp fry—a matter of gieat im])ortance to certain

districts. In Poland and Ivstland there are a lar<>e number
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ui \-erv i^ood carp punds. l)iU none that are operated by the

government. The work at these pri\ate ponds is in general

very well done.

As fish in Rnssia are l)ec()ming \'ery scarce and high in

price, Mr. Borodine is endeavoring to have lish-cultnral

work conducted on a large scale under an organization like

the U. S. Bureau of Fish.eries. There is no special bureau

for fish culture, such work being attended to by the De-

partment of Agriculture, one of the branches of which is in

charge of fisheries, fish culture, game culture, bee culture,

and the rearing of silk worms. Only 5 persons are engaged

in all this work, 3 being specialists in fish culture and

fisheries, and one inspector of fisheries, all consulting

specialists with no defined duties. Beginning with 1907 an

advisory fish committee was organized at the Department

of Agriculture; the members are special officers of the de-

partment and two are also representatives of the Russian

Fisheries Society.

The Russian government ap])r< >priates abt)ut 800,000

roubles ( 1 rouble=about $0.55 ) annually for fish culture,

exclusive of the salaries of regular employes, Avhose com-

pensation ranges from 600 roubles for fish culturists to

3,000 roubles for the chief specialist.

The output of the hatcheries is generally distril)uled as

fry. There is no gratuitous distribution, 1)ut a charge is

made at the rate of about 3 roubles for 1000 fertilized trout

eggs or for 100 fry. The transportation facilities by rail-

road are so poor and the C(jst so high that the eggs and fry

are bought only by very wealthy men.

Data showing the extent of fish culture in Russia are

very incomplete. The annual output is very small, as may

be judged from the follcjwing statistics of the fertilized

eggs in the Nikolsk hatchery and its branch at St. Peters-

burg:
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goldfish); 1 American snnfisli : 2 black bass; 2 small-

mouth 1)lack bass ; 2 stone bass ; 2 pike ; 4 pike perch ; 2

American horn pout ; and 5 eels.

An inspection of nine issues of three fishery journals

in January and May, 1909, discloses the advertisements

of 20 persons nr firms olfering fish food for sale, under

the following" names; fish-roe, fishmeal, "fishmeal aki",

fishmeal "Ideal'', Hering's fishmeal, Schlutup fishmeal,

Xaegel's fishfood, fleshmeal, food-fish-meal, food-flesh-

meal, "Radical ])()n(l food", rice-food-meal, rye-food-meal,

lupines, "Lupiscin", "Cyprinin", etc. In several instances

the al)()\e achertisers state the composition, in part, of their

food articles, b'or instance, the "Fishmeal Aki" is said to

contain 60 to 70 per cent i)h()sphate of lime; the "food-fish-

meal" 65 to 70 per cent protein. Lupiscin is a patented

article composed largely of lupines. Cyprinin is a mixture

consisting of 40 parts lupiscin, 40 parts fishmeal and 20

parts loam (or clay). Apparently there is good sale and

extensive use of many of these articles.

In tlie markets many species are sold for consumption,

those from fresh water in a single market report in June

being carp at 77 to 92 marks for 50 kilograms (or 8 1-2 to

10 cts. per lb.) ; tench at 23 to 102 marks (or 2 1-2 to 11

cts. per lb.) ; pike at 25 to 123 marks (or 2 3-4 to 13 1-2

cts. per lb. ) ; eels 21 to 135 marks (or 2 1-4 to 14 3-4 cts.

per lb.) ; and salmon at 92 to 121 marks (or 10 to 13 1-4

cts. per ]]). ). The fa\-orite way of selling fresh-water fishes

in Germany is from tanks of water, alive, and the lowest

price quoted al)o\'e is in each case the price of fish not sold

alive, except the carp, of whicli no dead fish were offered

that day, and salmon, of which onlv iced fish were on

the market.

There are many fishery societies in Germany, nearly all of

them being especially interested in fish culture. The lead-

ing society is the Deutsche Fischereiverein, which geo-

graphically covers the whole realm. Other general societies

are the Seefischereiverein (or Societv of Sea-fisheries) • the
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V'ereiii Deulscher Tcichwiile (or Society of (ierniaii Pond-

cultiirists) ; the Verein Deutscher Fischliaendler (or Fish

Dealers' Union) ; the N'erein der l''ischin(Uistriellen

Deutschlands; and the V'erein der Privalheaniten der Teich-

wirtschafts und Fischereihetriebe Deutschlands (or Union

of Private Officers of Fish Ponds and Fishing). There

are upwards of 50 societies of a more local character that are

sufficiently active to have their proceedings reported in the

journals. There is also a general council of fishery societies,

the Fischereirat, which meets annually, from whose pro-

ceedings in June. 1909, extracts are here given.

There are four fishery journals published in (Germany

twice a month or oftener, besides (jne in tlie ( ierman

language in Austria and another in Switzerland.

Instruction is given by courses of lectures and demonstra-

tions ("Lehrkurse") and by traveling boards ( "Wander-

lehre"), the officers of which can 1)e summoned to make

local examinations as the basis of advice on (juestions of fish

culture. Of these lecture courses there were ten announced

in the Allgemeine h^ischerei Zeitung in 1908. and Iwi) of the

lra\eling boards were advertised.

Public support of fish culture is given from time to time in

the form of su1:)\'entions to the fisher}- societies, the German

Fischereiverein acting usuall}' as an inlermediar}-, dividing

the sulnentions wlien necessary among the minor societies.

These subventions are generally made for specific purposes.

Thus, in 1908 tlie imperial government granted 21,780

marks for the following purposes:

For distribution of salmon and sea trout in the littoral

districts of the l'.altic Sea. 3.000 marks (^720): for the

importation of eel fry from Fngland for the stocking of

German waters. 8,500 marks ($2,040); for the ])ro(luclion

and liberation of salmon fry in the Rhine and its trilnitaries.

vS,959 marks ($950) : for the ])ro(luction and distribution of

salmon fr\- in the Flbe and tributaries. 5.571 marks

($1,337): and for the investigation of north German

waters, 750 marks ($180).
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A fishery comention resulted from llie assenil)lini;' at

Dresden in jnne. 190^ ul the (ierman h'ischereirat. the

German Fischereixerein and the Saxon Fischereiverein, the

last in celebration of its twenty-fifth anniversary. The

Fischereirat held its seventeenth session, and considered a

number of matters of special im])ortance, including' reports

on the fisli-cnltural work of the affiliated societies, on the

introduction of eels, on problems in pond culture, etc.

Following is a summary of the fish planted and eggs

furnished by the affiliated German .societies under imperial

subventions aggregating 34.000 marks, as reported at the

Dresden convention

:

Species. Nil 111 be r.

Grayling .4().()()() eggs: 45,000 fry.

Rainbow trout 98,450 fry; 8,900 yearlings.

Lake trout 1,600 yearlings.

Lake saibling 12.000 fry: 1,800 yearlings.

American brook trout 34,000 fry : 250 yearlings.

European brook trout_-.99,(X)0 eggs: 657,000 fry. plus fry for 250
marks ; 12,(X)0 yearlings, plus yearlings for
250 marks.

Danul)e >alninn 1,100 j'earlings.

Whitefish ^17.000 fry: 1.512 yearlings.

Pike . ".500 fry: 1.590 yearlings, pluN yearlings fur

50 marks.

Carp 1,025,000 fry, 51,000 yearlings, plus yearlings
for 625 marks ; 5,614 2-year olds, plus 2-year
olds for 65 marks: 2-year olds of 2,170

pounds weight : 230 3-year olds : 60 spawners.

Tench 10.016 yearlings: 2,600 2-year olds, plus 150

pounds weight.

Pike percli 32.000 fry, plus fry for 140 marks: 30.020 year-
lings ; 200 pounds of spawners.

Eel 1.000 fry, plus fry for 234 marks: 18.000 fin-

gerlings, plus 13.500 pounds of fingerlings.

Plaice 10,000 eggs.

Crawfish 15,10(J, plus crawtisli tor 41 marks.
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The propagation and distrihiition of salmon and sea Iront

under the direction of the (jerman Fischereiverein and

alh'ed societies had the following extent in 1909. In the

Rhine district the salmon-egg harvest was extraordinarilx

large, and contrary to the usual experience the lower Rhine

as well as the middle and upper districts was very [)ro-

ducli\e.

ll'iitris stiirLwI. Nnmbrr.
Rliinc and tributaries— s.-ilnn m fry 1,994,740

Elbe and tril)Utaric^—salmon fry 1,239,058

W'escr and tributaries—sahmm fry 1,257,749

Ems and tributaries—salmon fry 196,350

Oder and tributaries—-salmon fry 30.000

W'eichsel and tributaries—salmon fry 116.950

Baltic Sea and tributarie.s—salmon fry 12f),94()

Baltic Sea and tributaries—sea trout fry 134,260

Baltic Sea and tributaries—sea trout lingerlings 19,500

Total 5,1 15,547

CriIKOOK SAL^tOX TX XEW ZEALAND.

Extracts from a letter from L. h. Ayson, Commissioner

of Fisheries, Wellington, Xew Zealand, dated August 30.

1909:

You will l)e pleased to learn that the chinook salmon are

showing up first rate in our rivers. Several have l)een

caught hy anglers during the trout season at the mouth of

the W'aitaki River, and we had quite a good run of spawning-

fish ui) in 1908 and again this year. The first s|)awning

salmon came tip in l^MlO. and the run has heen hetter e\'ery

season since then. W c find that luost of the fish sjjawn

in the large Irihuiaries of the W'aitaki and in the

main ri\'er itself: and we hax'C traced them right up

to the lakes at the head of Teka])o Rix'cr and ihrotigh Lake

Ohatt, atid ha\e found them spawning in the ri\ers which

fiow into the lak'c. \'ery few fish come into the smaller

streams, such as the 1 lakataramea, to sjiawn : and as it is

only in the smaller trihutaries that we can trap or net

them our collection of eggs has not amounted to much.

This season we took 238,000 eggs from fish ranging from

8 to 26 pounds in weight. The eggs were as large as those
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we imported from Sacramento salmon, and they hatched

out splendidly. So far we find that the salmf)n begin to

spawn about the second week in April, and that they are all

finished b\' the end of May. These months wcjuld corres-

pond with October and November with \()U. Would you

call this an autumn or winter run? I understand that all

tlie salmon eggs we had from .\merica were from winter-

run fish.

You probably know that we put all the salmon hatched

from imported eggs into the W'aitaki Ri\er, and we now

find the fish spreading" along the coast and going into other

rivers. Young salmon ®f one pound weight have also been

caught by fishermen in some of the bays along the east coast,

so there is every probability of all the ri\ers which are

suitable along that section being stocked wiili them.

]'ROGRESS OF FISH CULTURE IN ARGENTINA.

An interesting note on some of the results of fish acclimati-

zation in Argentina has been sent by Mr. E. A. Tulian,

national fish culturist. The first fish eggs were hatched in

this country in January, 1W4: and an account of the incep-

tion of the work appears in a previous number of the Trans-

actions. Under date of June 3, 1909, Air. Tulian wrote

that up to that time the season's take of American brook

trout eggs was 300,000, and that 200,000 to 300,000 addi-

tional eggs would probably be obtained. 1'hese eggs are from

wild fish. Many fine examples of brook trout and land-locked

salmon have been caught, one female brook trout weighing

5 pounds and measuring 18 inches; and a female land-locked

salmon measuring 16 inches in length: these fish had

recentlv spawned. At another stream several brook trout

14 inches long were taken, one a female full of eggs. The

trout have been planted from the streams of the Andes

directlv north of the Patagonian border of Argentina to its

most northern province, which is entirely in the tropics ; the

mountains being so high as to have snow to keep the streams

cool in mid-summer of a trojjical climate.



QUESTION BOX.

OiTESTiON 1.—What a(l\ancemenl has l)ccn made in

small-mouth bass culture since last year?

Mu. Clark : While perhaps as near as I can determine there has

been no marked progress, we have had an experience at Northville

that seems to merit more than passing notice. We now have some

two-year-old small-mouth bass raised at Northville that spawned tliis

spring. They are fish reared from fry hatched two years ago in our

ponds. This season they spawned. Possibly this may be considered

an advancement in small-mouth bass culture. In any event I l)elicvc

that hereafter we should get our breeders b\' raising them.

Mr. John W. Titcomb: From my office at the Bureau of Fisheries in

Washington I can see marked progress in a general way in the propa-

gation of small-mouth black bass, simply in the results attained. It is

no longer the prol)lem that it was when first undertaken only a few

years ago. The small-mouth bass is just about as easily propagated as

(he big-mouth bass and some think it is even easier. We are producing

a large number of fingerling small-mouth bass. This year the output

will be much greater than ever before.

President: May I be permitted to call attention to one thing in

relation to the small-mouth black bass that may not be known lo all

of our members. Up to a year or so ago we in New York were under

the impression that the small-mouth black bass especially could not be

placed in ponds just prior to the spawning season and produce a good

crop of young. During the last two years at the Chautaqua Station,

and at the Constantia Station on Oneida Lake, we took bass from

Chautauqua and Oneida Lakes just about when they were ready to

spawn, or a day or two in advance of actual spawning, and put them

into the pond prepared for spawning, and they went ahead ;ilioui their

business just as though they had lived there all their lives. We were

very greatly surprised and gratified at this, for now we are not obliged

to keep a great stock of brood fish in our ponds. We simply go to

the lake, take out the fish when they are gravid and almost ready to

spawn, put them into the ponds, get the young, and then let the old

fish go. We are under no expense for the care or watching of tin-

fish during the winter or at any time. Another thing which suri)rised

me somewhat was the late date of spawning of the small-mouth bass at

Constantia, New York. We took two nests of young which were just

hatched on the 2nd of July, and I learned that the spawning actually

continued beyond the middle of July.
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^Ir. Dwight Lvdell : We have put into practice at the Mill Creek

station during the past two seasons a plan that has proved so successful

that every bass nest is productive. In the fall we put our brood fisli

into a storage pond which is deeper than the others, and the fish arc

held there until just before they are ready to spawn. There are no

nests or spawning places in this pond and the fish are too much crowded

to spawn even under more favorable conditions, and they are held there

w^ith a big flow of water until danger of the spawn l)eing destroyed

by cold weather is past. In tlie meantime spawning ponds are prepared,

nests set and everything made ready for the time when spawning can-

not be postponed any longer. This season it was the 11th of May
before we decided that the fish must be put into the spawning ponds.

Within four or five hours after they were transferred nearly every

bed had been spawned on and every bed used produced fry. The fish

had plenty of minnows in the storage ponds, all they wanted to cat,

and were in the pink of condition wdien put into the spawning ponds.

Results were highly successful. There was not a single unproductive

nest out of 75. Of course in a latitude where the water warms up and

stays warm, results would no doubt be satisfactory without holding the

fish in a storage pond. At ]\Iill Creek, however, we almost invariably

have several days of cold weather following a period warm enough to

induce spawning. Again, early in the season we are liable to have days

when the w-ater warms up enough in the middle of the day to cause

the fish to spawn, yet during the night it becomes so cold that the eggs

are killed. In a word, the idea or plan of crowding the parent fish into

a storage pond is to prevent or postpone spawning until we are certain

that the temperature of the water will not drop below the danger

point. Perhaps this plan is not necessary at soutlicrn stations or in

warmer latitudes, but it works out very successfully in the northern

part of the country.

QuESTiox 2.—Has any new metliod been disci )\-ercfl for

removing" algae from water?

Mr. Titcomb : I suppose the question lias reference to some other

method than the use of copper sulphate.

President : Yes.

AIr. TtTfo^rr. : I know of none.

Qi'ESTiox 3.—Should minnows be introduced into black-

bass breeding ponds as food for the bass?

Mr. Lvdell: During the spawning season we do not allow anything

there but adult fish. Tlie minnows would be very detrimental to the

young bass. We put no minnows in our breeding ponds at any time

of the year unless they are dead. The fewer live minnows you have

in tlie i)nnd tlie more natural food tlicre will be for your bass ivy.
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Mr. Clark : At wliat iRTiod do you introduce food for your ;ididl

fish?

Mk. Lydell : Do you UK-an minnows in tiio storage pond?

Mr. Clark : Yes.

Mr. Lydell: In the fall of the year ;uul at no other time. Just now
we are feeding liver to the adult bass.

Mr. TiTCOMi!: Wduld you introduce the minnows in the fall of the

year?

Mr. Lydell: We put large numbers of live minnows in (nn storage

pond every fall. What the bass do not eat in the fall they have when
they come out of winter quarters, but when the breeders are put into

spawning ponds they have no live minnows. They spawn at once and

we commence feeding them immediately after screening the beds.

Many fish culturists forget their old lish after they have their young.

The parent fish must be well fed in order to produce a nice lol of fry

the next season. It is necessary to begin feeding right awa_\- after

spawning.

Mr. Clark: Mr. Lydell l)reeds both large and small-mouth l)ass.

We breed nothing but the small-mouth at Northville, so anything I

say applies to small-mouth only.

Mr. Lydell: j\Iy statements also refer to small-mouth bass.

Mr. Clark: At Northville we handle small-mouth bass in much the

same manner as described by Air. Lydell. The fish are put into a

storage pond in the fall with plenty of minnows, and when taken out

in the spring they are given no minnows. At other times the food is

principally liver. Possibly a few minnows are fed if the fish get a

little thin on the liver diet. With reference to the question of liver,

why should we not feed it extensively to small-mouth bass the same as

to trout? There is no difference between feeding small-mouth bass

and trout, so far as I can see.

Mr. John E. Gu^•CKEL : Why is it that when these educated, liver-

fed black bass which you deposit in the streams are fished for with

liver by my class of people we cannot catch a black bas^. but land

instead a catfish or bullhead?

Mr. Clark: We do not distribute our adult liver-fed fish. The
little fish, the fingerlings, never have any artificial food.

Mr. W. II. Saffokh: Where do you get your stock fish from?

Mr. Cl.vrk : T just stated that we ;ire now raising t'uni ourselves.

Heretofore we ha\e taken them from nati\-e waters, but liere.'ifter wi'

propose to raise them.

Mr. Safford : Were your wild fish fed with liver from the beginning:'

Mu. Clark: We got them to take liver as soon as we could.

'\\k. Safford: W'e have both the large and small-mouth bass but can-

not induce cither species to take liver ;it any time of the year.

.Mr. Clark: Then you are not using the right kind of liver.

Mr. Safford: We have both the beef .and the pork.

Mr. Lvdk.ij.: N'our liver is out of order. ( l.;iUL;hter.)
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Question 4 (by Mr. Titcomb).—In the propagation ot

either large or smah-moutli bass, have any of you found tliat

tadpoles take possession of the nests to such an extent that

the parent fish leave in disgust, and the eggs are spoiled and

eaten by the tadpoles?

]\Ik. Safford: Not that I have noted.

Mr. Titcomb: Let me give you the experiences of two or three of

the Bureau's superintendents. The superintendent at Erwin, Tennessee,

thinks tadpoles consume quantities of eggs and that the frogs eat fry.

Mr. Seagle, of the Wytheville, Virginia, station, does not believe that

the tadpoles destroy good eggs, and he looks upon them as desirable

scavengers. Mr. Robinson, superintendent of the hatchery at White

Sulphur Springs, West Virginia, first brought the matter to my atten-

tion in the propagation of small-mouth bass. Mr. Robinson says he

regards the tadpoles as very destructive, for they swarm in large

numl)ers around some of the nests, and as far as he has been able to

observe, the nests so surrounded have not produced a single fish. I

tried to ascertain whether the tadpoles took possession of nests of

blighted or poor eggs but was unable to do so. Mr. Johnson, of the

Manchester, Iowa, station, states that apparently they do no harm
except perhaps a few days before the bass spawn, and that they are too

small to do serious damage to the eggs. He states that they frequent

shallower portions of the pond and do not go into deeper water until

quite large. He thinks they may consume minute animal life wdiich would

serve as food for the bass. Mr. Carter, of the St. Johnsbury, Vermont,

station, never regarded them as enemies, but fears they consume vast

numbers of insects that would otherwise be valuable as food for the

lish. He thinks it well to raise frog tadpoles in separate ponds and

saj-s that the bass will not touch the tadpoles of the toad. But the

information from Mr. Robinson is quite convincing that tadpoles

sometimes become so numerous that they actually take possession of

bass nests. I should like all who are interested in pond culture and

have an opportunity to do so to make observations along this line,

especially because it seems to me a great reflection on the bass if he

allows tadpoles to take possession of the nest while he is on guard.

]\Ik. H. D. Df..\n : I have seen a stra\vberry bass rid his nest of tad-

poles by sucking them into his mouth, swimming away from the nest

and then ejecting them. I do not believe any of the basses will take

toad tadpoles. Last Monday we drew down a pond of strawberry bass

and found almost as many frog tadpoles as bass. I do not believe they

<l<j any harm unless through eating minute animal life, nor do I think

they drive black bass off the nests.

Mr. W. E. Meehan : The toads are so abundant at one of our sta-

tions that they are a nuisance. The bass do not seem to touch them
but they clean up the frog tadpoles quite lively in other ponds ; there

is any quantity of toad tadpoles in the bass ponds untouched.
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Mk. Lvuell: Does Mr. Titcomb refer to tlie frog or toad tadpole?

]Mr. Titcomb : Both.

Mr. Lydell: I consider them a nuisance, because they prey on good
as well as poor nests. The tadpoles were often so numerous around
the nests that we have thought at times when screening a nest that

there were more of them than bass. Some three years ago I found that

by going out in the evening with a lantern we could easily gather up
the adult toads. In a single evening with the help of two men I

gathered up a common sugar barrel full, which did away witli the

tadpoles for that season.

Mr. Safford: Do you mean tlie term tadpole to include the toad as

well as the frog?

Mr. Titcomb: Yes, the toad eggs are produced in the water tlic same
as frog eggs.

Mr. Safford: The term tadpole applies exclusively to the frog, ac-

cording to my understanding.

Mr. Meehax : There is a tadpole of the toad also.

Mr. Lydell: Every year before the spawning season we prevent the

tadpole nuisance in the manner described above.

AIr. Charle.s ^^^ Burnham: Did you remove the eggs that were
spawned by the toad, too?

Mr. Lydell: If any were there we did. They are found in long

strings and may easily be gathered up and destroyed.

President : We have done it for years.

Mr. John E. Gunckel: I fish a great deal in the upper waters of tlie

Maumee. We have both the small-mouth and the large-mouth bas^;,

but tlie large-mouth are quite plentiful in the big pond a few miles

above the rapids. \\'bcn the tadpoles are of good size, we go up on

the rapids and catch more bass than with any other kind of bait. T

refer to the common green frog tadpole. T have not time to tell you
how large fish I catch. I will tell you that later. (Laughter.)

Oi'ESTiON 5.—What number of adult ])lack bas.s In-nod

fish ])er acre is considered best to ])rodnce the largest number

of finyerlings numbered \X[> and 2?

Mr. Lydell: That is a very bard question to answer. .\l llu- ^\\\\

Creek station we get the largest number from 40 to 50 pairs: a1 some

other bass stations it might require a much larger number.

Mr. Ward T. Bower : This question relates I believe to the large-

mouth bass, although it merely stales I)lack bass on the slip before me.

Mr. Meehan : It is generally understood as meaning the small-mouth.

Mr. Ward T. Bower: At the W'ashington office of the Bureau of

Fisheries the expression "black bass" refers to the large-mouth, and

when the small-mouth is meant it is so specified.

Mr. Meehan: In Pennsylvania the local phrase is black bass for

.small -mouth bass.
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Mr. Fi'i.LF.RTOX : How many feet apart would you put the nests?

Mk. Lydell : \\ c used to put them ten, then twenty, and now thirty

feet apart, and are getting more fish at present than when thej'^ were

ten feet apart. Formerly we put thirty or forty pairs of bass in a pond

60 by 150 feet; but now we use only fifteen pairs and get more finger-

lings and more good nests than ever before. I am speaking of small-

mouth bass. Of large-mouth bass we had last year twenty-five pairs

in a pond 300 by 250 feet, and got about 225,000 number 1 and between

15,000 and 20,000 number 2 fingerlings. This year we increased the

number of brood fish, putting in sixty pairs, and as a result we have

taken to date only about 30,000 number 1 and no number 2 fingerlings.

There are onl}' a few left in the pond, which shows that the increased

stock of brood fish decreased the output.

Mr. Fullerton : That bears out our experience in Minnesota. W c

overstocked at first with too many breeders, which I realize was a

mistake. I agree with Mr. Lydell that more bass will be produced if

the nests are placed thirty feet apart.

Mr. Ward T. Bower: This qiiestion as to the proper minil)cr of

brood fish per acre depends to a large extent on local conditions.

There is no advantage in hatching more fry than the natural food

sitpply will support.

Mr. Lydell: The number of adult fish or fry in a pond depends

entirely on its condition. In some ponds where food is very plentiful

we get double the number of fingerlings that we do from others twice

its size, simply because there is twice the amount of food. Every fish

culturist must be his own judge on this point.

OuESTiox 6.—Have aii}- experiments l)cen undertaken

towards the ])r()pagation of aquatic food for fish in streams?

Mr. Meeh.vx : As the one who put this question in the box, I may

state that in Pennsylvania we are in a rather peculiar position, or

rather a good position in one sense, in that we are beginning to prevent

the pollution of the streams. At one time in Pennsylvania w^e probably

had the worst polluted streams of any state in the country, but in the

last two or three years there has been a change of sentiment. The
people do not now believe in making their streams open sewers ; and

the Department of Health and Department of Fisheries have in hand

the purification of the waters. The laws are very sweeping and strong,

and we are beginning to prevent pollution. Over one hundred estab-

lishments have been cleaned up b\' the Department of Fisheries within

the last two months, and it comes now to a question with us, as we get

the streams clear, of providing food for them, because if the food is

not there we are not going to have fish. Has anything been done or

have any experiments been carried on with a view of restoring food life

in the waters in the shortest possible space of time? Of course I am
well aware that certain aquatic plants like char;i and fnntinalis grass
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and certain pdtanio.nctniis arr k>"'<1 1""'1 pnuliUHTs, liul rwii thai is not

enough in sonu' instances lUr us; and I should like lo know whether

anything has 1)eeu done along this line, or in the line oi propagating

minnows, crayfish or anything else that would produce fish food.

President: Are there any further remarks on tiie (piestion of the

propagation of acpiatic fund lor streams.''

Mk. Mi:F,n.\x : lias the h\'deral IJureau done anything in this direc-

tion ?

Mr. Titcomb: No, 1 think not. We are now collecting aquatic iilants

from our trout stations, and i)r<i])ose to collect them from certain trout

streams, with ;i \ie\v of g.aining further knowledge as to which plants

are best and which may he considered objectional)le ; alst) as to how to

regulate their growth, somewhat on the same order as the work which

resulted in a paper on atpiatic plants in pond culture. 1 wish to exiilaiu.

by the way, tliat this is a subject that 1 know very little about, and made

bold to write on merely to bring out the fact that so little is known, and

in the hojie that some p!;mt i)hysiologist will take up the subject and go

(in with it for two or three years or until we know definitely more

about it.

Mr. Meeh.w : I woidd like to illustrate ])articularly what T am .after

and where I need the assistance of the Society. We have, for instance,

among other streams in Pennsylvania, one known as the Clarion River,

which rises in Elk County and flows through that count.\- for luany

miles, and is for part of the distance quite a large streaiu. There is

today not a living thing in it from source to near the mouth. .\11 life

has been destroyed by pollution from paper mills, tanneries, chemical

works and things of that sort. Xow, we hope to have this river clear

inside of the next twenty-four months, so that it may be in a condition

to support fish life, which of course cannot be maintained unless food is

there. It is not a trout stream except in the extreme upper end: but

warm water fishes will live in the main river, and its possibilities are

very great given the absence of pollution. Looking forward to this

work, I am very anxious to have the advice of the Sc)ciety as to lucthods ^f

food propagation, because it will be necessary for us to establish aquatic

life to support fish life in streams, particularly like the Clarion River.

Tt is a herculean task before us, but it is one that should ;irouse the

interest of everybody in the work.

Mr. Frank M. Miller: TTow are you going to stop the pollution?

Mr. Meeh.vn : P)y lining tliose wlm violate the law.

Mr. Mtllek: W'h.at will you do with the pollution?'

?\Ik. AIeehan : It is not a (juestion of dollars and cents, and besides,

it can be used at a profit: it is a cjuestiou of a(|uatic food, and that is

above dollars and cents.

President: I suppose Mr. Meehan will agree that ins^ct hte v. ill

come without help on the part of man, but the plant life will h.ave to be

introduced, also some crustaceans and shells perhaps.

Dr. Evermann : The best thing will be to provide as early as possible

certain places along the river where plant life may be established

—
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marshes that connect with the river, and coves where vegetation cannot

be carried away.

Mr. Meehax : We are nearly rid of refuse from tanneries along that

stream, and this is one of the worst forms of pollution. A large paper

manufactory has received notice to put in a separation vat within sixty

days.

Question 7.—Are applicalioiis for \\>h increasiii_y ur de-

creasing" annually ?

Mk. Titcomb: In the year 1902 when I first took my position in

Washington, D. C, we averaged something like 2,500 applications for

fish annually. The number received each year has steadily increased

until the fiscal year just ended showed something over 10,000. Had we
recorded them as we did in 1902 the numlier would have been much
greater, for at that time it was common for a dozen or twenty applica-

tions to be filed for a single lake, while today we file only one applica-

tion, cancel the others and notify the applicant of the action taken.

I\Ir. Fullerton : That is the case in Minnesota. Applications have

increased fifty per cent in the last ten years. In regard to applications

received by the government I believe it would be a good plan for the

Bureau of Fisheries to refer them to the boards of fish commissioners

of the several States for recommendations. The Bureau of Fisheries

may not be in a position to know as well as local fish commissions what
kind or kinds of fish are best adapted to the w-aters applied for ; hence

I believe that the local boards should be consulted.

Mr. Titcomb: We are taking more and more precautions every year

to see that fish are not wasted. When there is any doubt about the

suitability of a particular species of fish for any definitely named body
of water, as described on the application, it is referred to the commis-
sioner of fisheries of the State in w-hich this water is located. In addi-

tion to this precaution of referring the applications to State fish com-
missioners where there seems to be some doubt as to the advisability of

granting a request, or where the applicant is very persistent and is dis-

satisfied with the species assigned, the Bureau is making a card index

of all the important w-aters for which fish are supplied. To the extent

that we can secure the information the results of plants are entered in

the card index three or more years after the fish are delivered. To
obtain the information special inquiry blanks are distributed to those

who applied for or planted the fish. This, of course, is a big undertak-

ing, but I beHeve that the government can well afford to devote consid-

erable time and money to the compilation of such an index. In tlic

course of time the Bureau will thus have a valuable record of the results

of its Avork. I think when you appreciate the amount of work being

done in this direction you will realize that the Bureau is taking every

possible precaution to see that the fish are not wasted.

Mr. Fullerton : What I said about the Bureau was not in a spirit of

criticism as I think it is doing a great work. I suggested the reference
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of applications to State boards with a view to niakins^ tlie bureau's

work still more effective. In Minnesota we have adopted this card

system and have been working at it three years. Every lake and stream

in the State is now indexed. \Vc know tlieir depth, size, the kinds of

lish in them, etc.

Mr. Seymour Bower: In ^Michigan tiie number of applications has

increased rapidly and particularly in the last five or six years. We use

a blank form of application and three to four thousand of these are

filled and returned yearly. This does not include hundreds of renewal

requests nor requests to make applications perpetual. We also fill brook-

trout applications three successive seasons whether reapplied for or not

;

so that in one way or another we have from 5,000 to 7,000 requests and
applications before us for consideratiim annually.

Mr. Meehan : Applications for fish in Pennsylvania are increasing

very rapidly. The number last year for black bass was only half what
it is this year. The demand for trout is also increasing. We do not

renew an application ; a blank must be filled out for each lot of fish.

Requests for an extra supply of fish are likewise increasing. It is not

uncommon for an applicant to ask for forty cans of fish for a mile of

stream.

President: The applications for iish arc increasing raiiidly every

year in Xew York. Last year we had more than four thousand, which

is about one thousand more than the year before.



DISCUSSION ON YELLOW PERCH

Mr. Ward T. Bower : It occurs to me that the yellow perch is well

worth consideration at this time. I may be something of a yellow perch

crank even as we have our bass and trout cranks. If so, my enthusiasm

is due to the high place which I think this excellent food and game fish

deserves. In order to stimulate a little discussion, I have at the sug-

gestion of Dr. H. ]\I. Smith, of the Bureau of Fisheries, brought a jar

containing some yellow perch ova, which perhaps you will be interested

in seeing. As you will notice, the eggs are in the form of strings or

ribbons. These are green eggs and thej^ retain this general appearance

practically throughout the period of incubation. It is interesting to

know^ that generally a yellow perch weighing say a pound will deposit

a ribbon of eggs which a few hours afterwards will weigh twice as

much as the fish. Contrary to the general l)elief that yellow perch

eggs are embedded in or held together by a membrane, you will

observe, upon careful examination, that they are merely attached one

to the other ; and after hatching there is practically no residue. In

hatching jars the ribbons stand up very much after the fashion that they

do in this container. I think it was Mr. Clark who told me that he had

difficulty in supporting the ribbons in jars. Often they collapsed and

fungus and other troubles developed to the extent that the eggs were

practically a total loss. This may have been due in a measure to very

cold water or other unfavorable conditions, but so far as I know these

troubles have not been experienced elsewhere. I trust that we may have

a free discussion on this point.

It is worth noting that we have changed the standard of measure-

ment for yellow perch eggs. In a report issued twelve or fifteen years

ago I think the statement is made that perch eggs measure at the rate

of 28,000 per quart. At the present time the Bureau is recording them

at the rate of 130.000 per quart, quite a difference from the early

standard.

Me. Titcomb : I was thinking that it was a little less than that.

]Mr. Ward T. Bower : Quite recently it was determined b\' actual

count and otherwise that the average number per quart is 130,000.

I\Ir. Meehan : In our measurement we made between 70,000 and

iSO.OOO, but I dare say you have been able to give more time and study to

it than we did. I know the Bureau is not apt to over measure its eggs.

Mr. Ward T. Bower : No doubt there is considerable variation in the

number per quart, according to locality, size of fisji, etc., as in the case

of brook trout.

Mr. Titcomb: I think that 100.000 is a very conservative measure-

ment.
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Mk. Meehan : \\ liat is the iDiiucst rihlxin ydu liavc seen in yonr

experience ?

Mr. Wakd T. Buwek; Eighty-eight inches, J think.

Mr. Meehan : Our longest string was seven feet fdur inches—same

length. It weighed nearly five pounds. Do T understand that tliere

has been some trouble in handling yellow perch in jars, and that a

fungus growth has prevented the eggs from hatching?

Mr. Ward T. Bower: I have not seen anything of tlie kind, hut Mr.

Clark told me a short time ago that lie has experienced some sucii

difficulties.

Mr. Meehan : We had little or no tronl)le in iiandling the eggs either

before or after they were put in tlie jars, provided we did not put too

many in a jar. A Downing jar will carry four quarts safely and with

no tendency to settle. At a certain period after the strings separated

the eggs had a tendency to rise like dough and go over the top of the

jar. This was overcome by putting a piece of mosquito netting around

on the inside of the jar. If further trouble was experienced we turned

the water oiT and allowed tiie eggs to settle, after which the water was

slowly turned on again. Sometimes they would rise a second time, but

not often. Occasionally the mass of eggs would get tliick and when

hatched the fry had some trouble in getting free of the mass, but the

loss was very small, not worth considering. If the eggs were dirty we

washed them. The dead eggs were removed without injury to the rest.

This cannot be done with pickerel eggs. You cannot touch the latter

after they are in the jars. We found that neither yellow perch nor

chain pickerel eggs could be successfully hatched in spring water. They

would die within twenty-four hours, whether the temperature of tlie

spring water was 48, 50 or 52 degrees Fahrenheit. If the spring was far

enough away for the water to become aerated there was no trouble.

Mr. Ward T. Bower : \\'e have had very little difficulty in the propa-

gation of yellow perch. At the Bryan Point station on tlie Potomac

River, where several Inmdred millions were Iiandled this year, the per-

centage hatched w^as over ninety-five.

Mr. Meehan: We get about ninety- five per cent of hatch.

Mr. Ward T. Bower : In addition to its direct value as a food and

game lish, the \'ell()w ])ereli is \-ery projilie and therefore furnislics an

important source of food for I)lack liass and other jiredaceous s])ecies.

Mr. Meehan: At my suggestion, the Blooming Grove Park Associa-

tion in Pennsylvania has put up a Iiatchery to hatch large ntunbers of

these fish.

Mr. TiTCoMii: I understand tliat the yellow perch is perhaps more

easily propagated than any other species. Simple methods and appa-

ratus answer the purpose, and a large flow of water is not necessary.

The eggs may be hatched in an aquarium, a trout trough or any equally

simple device ; but to handle the eggs to the best advantage and with a

knowdedge of just wdiat you are doing, the open jar seems to be the best.

The Bureau is now hatching them in this manner at se\eral stations.

And by the way, speaking of propagating perch as food for bass, one
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of the men at a tield statiun has been transferring perch fry to a station

pond and raising them for bass food.

Mr. Ward T. Bower : The reason why 1 referred to possible troubles

in connection with the propagation of yellow perch is that Air. Clark

has on two or three occasions called attention to the difficulties exT)eri-

enced in handling the eggs in jars, and I thought this might bring nut

something of beneht to liim and otiiers wlio may liave had similar

troubles.

Mr. Clark: Our experience in hatching yellow perch has been so

limited that I do not think it is of any great value. I may say, however,

that Mr. Thayer, foreman of the Detroit hatchery, placed the eggs in

jars and undertook to hatch them in the way that is said to be so easy

and they all died. However, when we suspended the ribbons in the

jars we hatclied from 80 to 95 per cent. At any rate we assumed
that we hatched about 90 per cent because this proportion showed the

eye spots and the mo\ing fish. Xo doubt as Mr. Titcomb says it is

an easy matter to hatch perch eggs provided the ribbons do not settle

to the bottom of the jar.

Mr. AIeehax : We do not string the ribbons across the jars but put

them in the same way as other eggs, and we have no trouble at all.

Mr. Clark : I would like to hear from Mr. Lydell on this subject.

Mr. Lydell: I did not intend to say anything about the yellow perch.

I am hardly ready. \\'e have been experimenting with them at the Mill

Creek station a couple of years and have five hundred breeders there at

and the fry. The eggs hatched most successfully the past season and
were handled in this way: we placed two ribbons in each jar and kept

them there until two or three days before hatching, when they were
transferred to our large fry tanks. Seine twine was strung back and
forth across these tanks about an inch apart and the same distance

from the bottom, thus forming a rack for the ribbons to cling to or rest

on. When everything had disappeared from the twine we knew we had
a large hatching percentage. But when we held the eggs in the jars

until they hatched, the fry in the bottom found it very difficult to swim
up through and escape from the gelatinous mass. They became tan-

gled up and smothered. Nearly half of the hatch was lost in this way.

which is not very profitable.

This season I tried a galvanized tank for hatching perch. This tank

has three sets of wire trays in it. half ihch mesh, on which the spawn is

placed. The water is introduced from the bottom of the tank, which is

rovmding, and in such a wa}- as to insure uniform circulation. This

worked to perfection until the eggs hatched, when if we did not take the

fry out the}^ commenced to die. Then I introduced another pipe to

carry the young fish up and out with a strong current of water. This

worked well with not to exceed a million of eggs in the tank. But that

is not entirely satisfactory, because we want a tank that will handle

10.000,000 eggs.

We hatched and (listril)uted five or six million fry at Alill Creek

this year, and are now working on a plan to raise them to fingerling
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size before shipping. We have shipped 20,000 number 2 fingerlings and

have 10,000 to 15,000 on hand. They take ground liver readily, are nov^r

two and one-half inches long and growing very fast. They come into

shallow water and feed freely from the bottom of the pond. We are

much encouraged in the work.

Mr. TiTCOMB : I wish to supplement my remarks aliout how easily

perch eggs are hatched by saying that where one is not particular about

knowing the actual number hatched, perhaps the simplest and most

economical method of handling them is in floating boxes. Go to any

lake or river where perch are taken during the spawning season, put

your floating boxes in, till them with eggs andiet nature take its course.

You simply save the eggs and protect them until the}' JTatch.

Mr. S. W. Downing: Air. Titcoml)'s method is all right if the water

is clear, but if it is as roily as it was this season in Lake Erie, the eggs

will become so loaded with silt that they will settle to the bottom and

smother. We had at our station this spring something like ten and a

half million perch eggs in Downing jars, two and a half quarts to the

jar, and during most of tlie time we had to feather them twice a day

to remove the silt.

Mr. TiTCOMi!: Where tloating boxes are used it is better to have

them in a current such as that of a river. In a lake or where there is

no current I think that roily water would cause troul)le.

Mr. Downing: The water was unusually roily this year.

Mr. Titcomi5 : Under such conditions the eggs would have to be

feathered.

Dr. B.'KRTon W. Everm.\nn : Air. Bower asked me a question regard-

ing the geographic distribution of yellow perch. It is abundant all

across the northern portion of the United States from New Brunswick

to the Lake of the Woods and perhaps Lake Winnipeg, and then south

througli the lakes of Alinnesota, Iowa, and the eastern part of

tlie Dakotas : in Northern Illinois, Northern Indiana and all through

the (ire;tt Lakes region. [ think it is not native anywhere

south of middle Indiana in the Mississippi Valley States, although it

has been occasionally taken in the Wabash River. It is found down the

Atlantic coast to the Potomac and perhaps slightly beyond. It has been

introduced on the Pacific coast and is now abundant about Seattle and

the various lakes in Washington, Oregon and California.

I notice in a paper recently prepared by the Census office, giving tlie

tisheries product of the State of Oregon, that the catch of perch in

Oregon was quite large. I know from personal observation that the

yellow perch is very abundant in Washington. Union and Greenwood

lakes and various lakes about Seattle.

To what extent the yellow perch may be introduced in more southern

waters, of course, remains to be determined. The way to find out is to

try it. But it is not a river fish in the Mississippi Valley as it is along

the Atlantic coast, where it is both a lake and river fish.
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GiBBs, Charles E., U. S. Bureau of Fisheries, East Or-

land. Me.

Gill, Dr. Theodore, Smithsonian Institution, Washington.

D. C.

Glenxax, J. ]., U. S. Bureau of Fisheries, Washington.

D. C.

GoLDSBOROL^GH, E. L., U. S. Burcau of Fisheries, Wash-

ington, D. C.

GooDWix, H. D., Wells Building, Milwaukee, Wis.

GoRHAM. Wm. B.. U. S. Bureau of Fisheries, Erwin. Tenn.

Graham. A. R.. Berkeley, Mass.

Grave, Dr. Caswell. Secretary Alaryland Sliellfisli Com-

mission, Annapolis, Aid.
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Gray, George M., Woods Hole, Mass.

Green, Chester K., U. S. Bureau of Fisheries, Cape \^in-

cent, N. Y.

Green, Dr. D. \V., Board of State Fish and Game Commis-

sioners, Dayton, O.

Grill, John H., Sherburne, A I inn.

Grindle, C. S., U. S. Bureau of Fisheries. Fast Orland, Me.

Gunckel, John E.. Toledo, O.

Gurinian, V. G.. 248 Jackson Boulevard, Chicago. Til.

Hafer, Rev. A. W., Bellef(Mite, Pa.

Hagert, Edwin, 258 The Bourse, Philadelphia, Pa.

Hahn, Captain E. E., U. S. Bureau of Fisheries, Boothbay

Harbor, Me.

Haley, Caleb, Fulton Market, Xew York City.

Hancock, W. K., U. S. Bureau of Fisheries, Yes Bay, via

Ketchikan, Alaska.

Handy, L. B., South Wareham, Mass.

Hankinson, T. L., Charleston, 111.

Hannah, Robert, Secretary State Game and Fish Commis-

sion, Fergus Falls, Minn.

Hanson, G., Osceola, Wis.

Hansen, Louis H., U. S. Bureau of Fisheries, Yes Bay, via

Ketchikan, Alaska.

Harron, L. G., U. S. Bureau of Fisheries, Washington,

D. C.

Hart, W. O., 134 Corondelet St., Xew Orleans, La

Hartley, R. M., 560 Bullitt Building, Philadelphia, Pa.

Hartman, Phil., Erie, Pa.

Hay, Prof. W. P., Howard L^niversity, Kensington, Md.

Hayes, J. R., Detroit, Mich.

Hamberger, Hon. John. Commissioner of Fisiieries.

Erie, Pa.

HiNRiCHS, Henry, Jr., Key.stone Fish Co.. Erie, Pa.

Helmer, D. S.. Port .Mlegheny. Pa

Helmer, E. R., Port Allegheny, Pa.
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Hemingway, E. D., 123 Rochelle Avenue, Wissahickon,

Philadelphia, Pa.

Henshall, Dr. James A., U. S. lUircau of Fisheries, Tu-

pelo, Miss.

HiNES, W. B., While Sulphur Si)rings. W. Va.

HoEART, T. D.. Panipa, (iray County, Texas.

HoLDEN, H. S., Syracuse. N. Y.

Hubbard. \\'ali)() F.. U. S. Bureau of iMshcries, Nashua,

N. H.

Hughes, Hox. W. II.. Kcnnett. !\fo.

d'HuMV, Castox R., Yes Bay. via Ketchikan, Alaska.

HuRLBUT. H. F., East Freetown. Afass.

Ingraham. E. W'., Oil City. Pa.

Irish, Clifford E., Lake George. N. Y.

Jacksox. Chas.. care of Chas. E. Ilotchkiss, 34 Nassau

Street, New York City.

Jaggard, Judge E. A., St. Paul, Aiinn.

Jennings, G. E., Fishing Gazette, 203 Broadway. New
York City.

Jewett, Stephen S., 614 Alain Street, Laconia, N. H.

Johnson. Dr. F. M., 43 Tremont Street. Boston. Mass.

Johnson. Mrs. F. M., 43 l^remont Street, Boston. Mass.

Johnson, O. J.. Board nf Game and I'ish Commissioners.

Glenwood, Alinn.

Johnson, R. S., U. S. P>ureau of I^sheries, Washington,

D. C.

Johnston, S. AT.. Union Wharf, Boston, Mass.

Jones, Dr. O. L.. 33 \\; 30th Street, New York City.

Jordan, E. C. Cheriton, Va.

JosLYN. C. D.. President State Board of Fish Commission-

ers, Detroit. Alich.

Jones. Thos. S.. Louisville. Ky.

Keesecker. a. G., Li. S. Bureau of Fisheries. Erwin. Tenn.

Kellogg, Prof. James L.. Williams College, Williamstown.

Mass.
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Kelly, 1 1. T>.. Jr., S27 I\i\a (la\ ia. lUit-iios Airo, Argentina.

Kendall, Dr. \\'ij.ll\.m C, L'. S. Bureau oi Fisheries,

Washington, D. C.

Kent, Edwin C, Tuxedo Chil), Tuxedo. X. V.

Kenyon, a. W., Us(juepau,yh, J\. I.

Kiel, W. M., Tuxedo Park. X. \'.

KiLPATRiCK, Chas. M.. Slatiou \'\. Minneai)olis, Minn.

Kincaid, W. S., Superintendent Stale Hatcheries. 1 )en\er.

Colo.

Kisterbock, Josl\h, Jr.. "The Continental," Phihidelphia.

Pa.

KiTTREDGE, Benjamix R.. Kent riiffs, Pulnani County,

N. Y.

Lambert, E. C. Amoskeag ^ffi^'. Co., ^[anchester, X. II.

Lambson, G. H.. U. S. Bureau of h^isheries, Bairch Cal.

Laumex, Felix A., 20 Fort St., Palestine, Texas.

Lay. Charles, Sandusky, O.

Leach. G. C, V. S. Bureau of I^'isheries. Put-in Bay. Oliio.

Leary. John L.. U. S. Bureau of i-'islieries. San ?vIarros.

Texas.

Leis, Herman, ?\lel\ina. Wis.

Letsenring, \\\ A., Commissioner of I-'islieries. ?\laucli

Chunk, Pa.

Lewis, Charles ][.. C"haml)er of Commerce, Minneapolis.

'Slmn.

LiBBY, T. E.. \'inal Flaven, Me.

Light, R. AL, Denver, Colo.

LoCHKR. WAl. Kalama/oo. Alich.

Locke. E. F., V. S. Bureau of Msheries. Woods I [oje. Mass.

Lydell, Dwight. Michii^an hdsh ( 'omniissi( mi. Comstock

Park, Mich.

AL\HOXE. A. PL. V. S. Bureau of Fisheries, Xeosho. Mo.

AL\llory, Charles, Burling- Slip, X'ew York.

Manning, W. W.. P. O. Box 1778. Boston, Mass.

Maxton. Dr. AV. P.. Detroit. Mich.
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Marty, John M.. ^linnesota Fish and Game Association,

St. Paul, Minn.

Marks, H. H.. Michigan Fish Commission, Sault Ste.

Marie. Mich.

Marks, J- P., jMichigan Fish Commission. Paris, Mich.

Marsh, ^^L C, U. S. Bureau of Fisheries, Washington, D. C.

AL\RTix, Timothy J., care of Davis, Collamore & Co., Fifth

Ave., Xew York City.

Mathewsox, G. T., President State Commission of Fish-

eries and Game, Thompsonville. Conn.

May, W. L., 1655 ^Market Street, Denver, Colo.

jMaypiall, L. E.. Superintendent Commercial Trout Co.,

Sultan, Washington.

McAllister, H. C, Master Fish Warden, Portland, Ore.

McDonald, ]\1iss Rose, U. S. Bureau of Fisheries, \\'ash-

ington. D. C.

]\1cDougal, J. Al., Gunni.son, Colo.

Mead, Dr. A. D., Board of Inland Fisheries Commissioners,

Brown University, Providence, R. I.

]Meeker, D. W., Moorehead. Minn.

]\1eekins. Theo. S., Commissioner of Fisheries, Manteo,

X. C.

^Ierrill, ]\I. E., U. S. Bureau of Fisheries. St. Johnsbury,

Vt.

Miller, Frank, Ohicj Fish and Game Commission, Put-in

Bay, Ohio.

^Iiller, Frank M., Board of Bird, Game and Fish Com-

missioners, 605 Alaison Blanche Building. Xew Or-

leans, La.

MiLLiGAN, Dr. 1. D., AWxxls Hole, Mass.

Mills, G. T.. Chairman State Fish Commission, Carson

City, X"^ev.

Mitchell, Hugh C. U. S. Bureau of Fisheries. Baird. Cal.

Monroe, Otis, ^Michigan Fish Commission, Comstock Park,

^lich.

Monroe, William, Alichigan Fish Commission, Comstock

Park, Mich,
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]\IooRE. Chari-ES H.. Michii^an Fish Commission. Detroit.

Alich.

Moore. Dr. H. F., U. S. Bureau of Msheries. W'ashini^ton.

D. C.

MORCHER, (iEORCiE. Lcjudoil. O.

^loRGAX, C. \\'.. X. Y. Aquarium. Xew York City.

^NFoRRELL, Daniel. Hartford. Coun.

MoRRLs, ]^R. Robert T.. 616 Madison Ave., New York City.

MoRTox. W. P., Secretary Inland Fisheries Commission,

Box 687, Pro\idence, R. L
Mowbray, Louis L., Director Bermuda A(|uarium. Ilaiuil-

ton, Bermuda.

Mu.ssEY. George D., Secretary Michigan Fish Commission.

Detroit, Mich.

Xeal, John R., 22^ > "T" Wharf, Boston, ^lass.

X"^EAL, L. J.. Michij^an Fisli Commission. Comstock Park.

Mich.

Xesley. Chas. H.. Pottstown, Pa.

X^EViN. James, Sui)erintendent Wisconsin h'ish Commission.

^ifadison. ^^'is.

Xewmax, Fdwix a.. 4305 8tli St.. X. A\\, Washin,L;ton,

D. C.

X'oRTH, Paul, President Ohio h'ish and Game Commission.

Cleveland, O.

(VBriex, W. [., Supt. of Hatcheries. Xebraska Game and

Fish Commission, Gretna, X'^el)r.

Ohage, Dr. Justus, St. Paul, Alinn.

O'Malley, Henry, U. S. Bureau of i'isheries. Oregon City,

Ore.

Orahood. H. ~S\.. 318 Quarry Buikhng, Denver. Colo.

Palmer, Dr. 1'iieodore S., L'nited States Department of

Agriculture, Washington, D. C.

Parker, W. H., Lac La Peche, Quebec. Canacki.

Payne, Charles, Wichita, Kan.

Parkhurst. Hon, C. Frank, Providence, R. L
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Patching, Fred, Loring, Alaska.

Paxton, Thomas B.. Board of State Fish and Game Cuni-

missioners, Cincinnati, O.

Peoples, Hiram, New Providence. Pa.

Pfleuger, J. E., Akron, O.

PoMEROY, Geo. E., Toledo, O.

Ponder, Amos L., New Orleans, La.

Pope, T. E. B., U. S. Bnrean of Fisheries. \\'ashinyton.

D. C.

Porter, O. S., Bihij Manufacturing Co., Porterdale, Ga.

Porter, Richard, Board of State Fish Commissioners,

Paris, Mo.

Postal, L'red., State Board <jf I'ish Commissioners, Detroit,

Mich.

Power, D. H., State Board of Fisli Commissioners, Sut-

ton's Bay, Mich.

Pratt, Dr. Joseph Hyde, State Geologist, Chapel Hill,

N. C.

Price, Andrew, Marlinton, W. Va.

Price, Calvin W., Marlinton, W. Va.

Prince, Prof. E. E., Dominion Commissioner of Fisheries,

Ottawa, Canada.

Race, E. E., U. S. Bureau of Fisheries, Green Lake, Me.

Randall, G. W'., Plympton, ?\Iass.

Rankin, J. F., Board of State Fish and Game Commission-

ers, South Charleston, O.

Rathbun, Dr. Richard, Assistant Secretary vSmithsonian

Institution, Washington, D. (^.

Ra\"h.\!:i.. W. de C, \J'. S. Xatiimal Museum. A\\'ishiug-

ton, D. C.

Reed, C. A., h'ish and Game Warden, Santa Cruz, Cal.

Reed, Dr. H. D., Cornell Lniversity, Ithaca, N. Y.

Reighard, Prof. Jacob E., Uni\ersity of ^Michigan, Ann
Arbor, Mich.

Richards, G. H., Sears Building, Boston, Mass.

Rippel, Robert, ^^'oodrult^ Wis.
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Roberts, A. ])., P)()ar(l of Inland I'^ishcries Commissioners,

Woonsocket, R. J.

Roberts, C. C, Woonsocket, R. I.

Robinson, Robert K.. U. S. Hnrean of lM"slieries. White
Sulphur Springs, W. \'a.

Rogers, J. M., 159 La Salle Street. Chicago. 111.

Root, Henry T., President Board of Inland Fisheries, Prov-

idence, R. I.

Rosenberg, Albert, Kalamazoo, Mich.

Ruge, John G., Apalachicola. Fla.

RuNiON, H. P., Bankleman, Xebr.

RussEL, Henry, Michigan Central R. R., Detroit, Mich.

Salmons, Alden. South .Xorwalk. Conn.

S.\NSOM, I.\mes B., 320 Lewis Building, Pittsburgh, Pa.

Saunders, Dr. H. (i., Chattanooga, Tenn.

Saunders, J. P., Deer wood, Minn.

Scully, Jno. S., The IUirlington,\\'ashington, D. C.

Seagle, George A., L'. S. Bureau of Fisheries, ^^\^•thc-

ville, Va.

Sellers, .M. G.. 1306 Arch Street, Philadelphia. Pa.

Sherwin, H. a.. 100 Canal Street, (develand. Ohio.

S HERWOOD, George H.. American Museum of Natural His-

tory, 77th St. and 8th Ave., New York City.

SiiiRAS, 3d, Geo., Stoneleigh Court. Washington, D. C.

Shortal, J. M.. 906 Chestnut St., St. Louis. Mo.

SiiURTLEFF, Merrill, Lancaster. N. H.

Simmons. Walter C, Pro\i(lence. R. I.

Singleton, Jaaies II., Woonsocket, R. I.

Slade, George P., 309 Broadway. P. O. Box 283. New
York City.

Smith, Lewis H.. Algoma, Iowa.

Smith, J. .\., 13 West 25th Street. Baltimore, Md.
Smith, Dr. Hugh M.. V. S. De])uty Comiuissioner of ImsIi-

eries. Washington, D. C.

Smith, Richard, Waukegan. Ill,

Snyder,
J.

P., U. S. Bureau of iMsberi^s. Washington, 1). C.
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SouTHWiCK, J. M. K., Board of Inland Fisheries Commis-

sioners, Newport, R. I.

Speaks, John C, Chief \\'arden Ohio Fish and Game Com-
mission, Columbus, Ohio.

Spencer, L. B., New York Aquarium, New York City.

Spensley, Calvert, President State Board of Fish Com-
missioners, Mineral Point, Wis.

Stanton, W. C, International Falls, ]\Iinn.

Stapleton, ]\I. F., U. S. Bureau of Fisheries, Manchester,

Iowa.

Starr, W. J., State Board of Fish Commissioners, Eau
Claire, Wis.

Steele, G. F., Port Edward, Wood County, Wis.

Stephens, Lawrence de K., 221 Drummond Street, Mon-
treal, Canada.

Stevens, Arthur F., 227 West Grand St., Elizabeth, N. J.

Stevenson. Charles H., 511 Moffat Building, Detroit,

Mich.

Stiles, Robt., care Spring Brook Trout Hatchery, R. F. D.

1, Kalamazoo, Mich.

Stone, J. W., State Fish Warden, Madison, Wis.

Stone, Livingston, 835 E. Hutchinson Avenue, Swiss-

vale, Pa.

Story, John A., U. S. Bureau of Fisheries, Green Lake, ]Me.

Stotz, Martin, 1132 Land Title Building, Philadelphia, Pa.

Stranahan, J. J., L'. S. Bureau of Fisheries, Bulloch-

ville, Ga.

Stranahan, F. a., Cleveland, Ohio.

Su,MNER, Dr. Francis B., U. S. Bureau of Fisheries, \\'oods

Hole, Mass.

SuRBER, Thaddeus, U. S. Bureau of Fisheries, Fairport,

Iowa.

Sykes, Arthur, ]\Iadison, Wis.

Sykes, Henry, Bayfield, Wis.

Talbott, Henry, Interstate Commerce Commission. 50 Sun

Buildingj Washington, D. C,



A III erica II Fisheries Society 211

Taylor, Robert Kirby, 252 Mill)ank Ave., Greenwich, Ct.

Teal, J- N., Worcester Block, Portland, Ore.

Thayer, W. \\\, U. S. Bureau of Fisheries, 234 Joseph

Campau Ave., Detroit, Mich.

Thomas, Henry G., Commissioner of Fisheries and Game,

Stowe, Vt.

Thomas, W. H., U. S. Bureau of Fisheries, Baird, Cal.

Thompson, George B., Davis. \\'. \^a.

Thompson, James F., Martinsburg, ^^^ Va.

Thompson. A\\ P., 112 Broad Street, Philadelphia, Pa.

Thompson, W. T., U. S. Bureau of Fisheries, Leadville,

Colo.

Thomson, G. H., Estes Park, Colo.

Titcomb, John W., St. Johnsbury, Vt.

Townsend, Charles H., Director New York Aquarium,

New York City.

Tubes, P^rank A., U. S. Bureau of Fisheries, Neosho, Mo.

TuLiAN, Eugene A., care U. S. Bureau of Fisheries, Wash-
ington, D. C.

Van Atta, Clyde H., U. S. Bureau of Eksheries, North-

ville, Mich.

A'an Dusen, H. G., Astoria, Ore.

\'ixcent, W. S., U. S. Bureau of Fisheries, Tupelo, Miss.

Vogelsang, Alexander T., 20 Montgomery Street, San

Francisco, Cal.

\^0N Lengerke, J., 318 Broadway, New York City.

Waddell, John, Grand Rapids, ^lich.

Walker, Bryant, Detroit, Mich.

Wallace, John H., Jr., Commissioner Department of

Game and Fisli, Aiontgomeiw, Ala.

\A'allich, Claudius, U. S. Bureau of Fisheries. Wash-
ington, D. C.

Walters, C. H., Cold Spring Harbor, N. Y.

Ward, Prof. H. B., University of Illinois, Urbana. 111.
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Waterhouse, Rev. E. M., Broadway and 71 si Street,

New York City.

Webb, W. Seward, 44th Street and \'anderbilt Avenue,

New York City.

\Vebb, A\\ M., State Shellfish Commissioner. Morehead

City, N. C.

Webster^ B. O., Wisconsin Pish Commission. Madison.

Wis.

Webster, H. A., Oregon City, Ore.

Wentworth, E. E.. U. S. Bureau of Fisheries, Concrete.

W^ash.

W'essel. Joseph A., Board of Game and Fish Commission-

ers, Crookston, Alinn.

Wheeler. Charles Stetson. Unicoi Trust Building, San

Francisco, Cal.

Whipple. Jas. S., Commissioner of Forestry, Fisheries and

(jame, Capitol, Albany. N. Y.

WiiiSH, John D., Secretary Forest, Fish and Game Com-
mission, Alban3% N. Y.

Whitaker, Andrew R.. Commissioner of Fisheries. Phoe-

nixville. Pa.

White. R. Tyson. 320 Bridge Street, Bnjoklyn, N. Y.

Wn.BiR. H. O., 235 Third Street, Philadelphia. Pa.

Wh.lard. Charles W.. Board of Inland Fisheries Commis-

sioners, Westerly, R. L

Wilson, C. H., Glens Falls, N. Y.

Winn, Dennis, U. S. Bureau of Fislieries. Oregon City,

Ore.

Wires, S. P., U. S. Bureau of Fisheries. Duhilli. Minn.

Wolf, Herman T., 489 The Bourse, Philadelphia, Pa.

Wolters, Chas. a., Oxford & ]\Iervine Streets. Philadel-

phia, Pa.

Wood, C. C, Plymouth. Mass.

W^orth. S. G., U. S. Bureau of Fisheries. Mammoth Spring,

Ark.
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Yerington, Edward B.. Board of State ImsIi Commission-

ers. Carson City. Xev.

Young, Capt. John L.. Atlantic City, N. J.

Zacharie, Col. F. C. 345 Corondelet St.. New Orleans, T.a.

Zalsman. p. G., Wisconsin Fish Commission. Wild Rose,

Wis.

ZwEiGiiAFT, S., 2M1 S. Melville St., Philadelphia. Pa.



LIFE MEMBERS.

BiRGE, Dr. E. a.. State Board of Fish Commissioners, Uni-

versity of \\'isconsin, Madison, Wis.

Brower, J. F., Pennsylvania P^ish Commission, Holmes-

burg, Pa.

BuLLER, A. G., Pennsylvania Fish Commission, Union City,

Pa.

BuLLER, Howard M., Pennsylvania Fish Commission,

Bellefonte, Pa.

BuELER, Nathan R., Pennsylvania Fish Commission, Pleas-

ant Mount, Pa.

BuLLER, William, Pennsylvania Fish Commission, Corry,

Pa.

Corliss, C. G., U. S. Bureau of Fisheries, Gloucester, Mass.

Cruickshank, James, Big Indian, New York.

DoMiNY, Jeremiah M., South Haven, New York.

Fearing, Daniel B., Newport, R. L

Haas, William, Pennsylvania Fish Commission, Corry, Pa.

Hogan, J. J., State Board of Fish Commissioners, Madison,

Wis.

Meehan, W. E., Commissioner of Fisheries, Harrisburg,

Pa.

Safford, W. H., Pennsylvania Fish Commission, Conneaut

Lake, Pa.



HONORARY MEMBERS

The President of the United States. William H. Taft.

The Governors of the sever;:! States

:

Alabama, B. B. Comer.

Arkansas, G. W. Donaghey.

CaHfornia, J. N. Gillett.

Colorado, J. F. Shafroth.

Connecticut, G. L. Lilley.

Delaware, S. S. Pennewill.

Florida, A. W. Gilchrist.

Georgia, Jos. M. Brown.

Idaho, J. H. Brady.

Illinois, C. S. Deneen.

Indiana, T. F. Marshall.

Iowa, B. F. Carroll.

Kansas, W. R. Stubbs.

Kentucky, A. E. Willson.

Louisiana, J. T. Sanders.

Maine, B. M. Fernald.

Maryland, A. L. Crotiiers.

Massachusetts, E. S. Draper.

Michigan, Fred. M. Warner.
Alinnesota, John A. Johnson.

Mississippi, Edmond F. Noel.

Missouri, H. S. Hadley.

Montana, E. L. Norris.

Nebraska, A. C. Siiallenber(,er.

Nevada, John Sparks.

New Hampshire, H. B. Quim by.

New Jersey, J. F. Fort.

New York, C. E. Hughes,
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North Carolina. W. W . Kricii i.\.

North Dakota, John JJukke.

Ohio. JuDSON Harmox.
Oklahoma, Chas. N. Haskell.

Oregon, G. E. Chamberlain.

Pennsylvania, Edwin S. Stuart.

Rhode Island, .V. J. Pothier.

South Carolina, AI. E. Ansel.

South Dakota, R. S. Vessey.

Tennessee, ]\L R. Patterson.

Texas, T. M. Campbell.

Utah, \ViLLL\M Spry.

\"ermont, G. H. Prouty.

Virginia, C. A. Swanson.

Washington, S. G. Cosgrove.

West Virginia, W. E. Glasscock.

Wisconsin, J. O. Davidson.

Wyoming, B. B. Brooks.

Antipa, Prof. Dr. Gregoire, Inspector-General of Eish-

eries, Bucharest, Roumania.

Besana, Guiseppe, President of the Eonibardv i*"isheries

Society, Via Rugabella 19, ]\Iilan, Italy.

Borodine, Nicholas, 10th Linie 5, St. Petersburg, Russia.

Denbigh, Lord, Colonel of the Honorable Artillery Com-
pany, London, England.

Fish Protective Association of Eastern Pennsylva-

nia, 1020 Arch Street. Philadelphia, Pa.

Eryer, Ch.\rles E., Supervising Inspector of Eisheries.

Board of Agriculture and Eisheries, London, England.

HoEK. Dr. p. p. C, Scientific h'ishery Adviser of the Dulcli

Government, HaarleuL Holland.

HoFER. Prof. Dr. Bruno. Biological Researcli Slation for

Eisheries, Alunich, Germany.

KiSHiNOUYE. Dr. K., Imperial i-'islicries bureau. Tokyo,

Japan.
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KiTAHARA, Dr. Tasaku, Jniperial iMslicrics lUireau. Tc^kyo.

Japan.

Lake St. Clair Shooting and Fishing Club, Detroit,

Mich.

Lawrence-Hamilton, Dr., J., ^i. R. c s., 30 Sussex

Square, Brighton. Engahid.

AJatsubara, Prof. S.. President Imperial l-'isheries Insti-

tute, Tokyo, Japan.

Nagel, Hon. Chas., Secretary of Commerce and Lahor.

Washington, D. C.

New York Association for the Protection of Iush

AND Game, New York City.

Xordqvist, Dr. Oscar I-^ritjof. Superintendent of iMsh-

eries, Lund, Sweden.

Peck, Hon. George W'., Milwaukee, Wis.

Perrier. Prof. Edmond, Director Aluseum of Natural His-

tory, Paris, France.

Soi'THSiDE Sportsmen's Club, Oakdale. L. L, N. Y.

Steindachner, Prof. Dr. Franz. Royal Natural FTistory

Aluseum, \^ienna. Austria.

A'inciguerra, Prof. Dr. Decio, Director Royal Fish Cul-

tural Station, Rome, Italy.

\'oN Grimm, Dr. Oscar. Inspector-General of Fisheries, St.

Petersburg, Russia.

VoN Kadich, Dr. Henricii, Department of Forestry and

Domain, Vienna, Austria.

\'oN Pirko, Franz. President Austrian Fishery Society,

Vienna, Austria.

P)LUE Rinc.E Rod and Gun Club. Harper's lA-rry, W. \'a.



CORRESPONDING MEMBERS

Ayson, L. F., Commissioner of Fisheries, ^^'ellington, Xew

Zealand.

Ayson, Charles L., Hakataemen, Oamaru, Xew Zealand.

Apostolides, Prof. Xicoly Chr., i\thens, Greece.

Armistead, J. J., Dumfries, Scotland.

BiRBECK, Edward, AL P., London, England.

Calderwood, \\\ L.. Inspector of Salmon Fisheries, Edin-

burgh, Scotland.

Feilding, J. B., Upper Downing, Holywell, Xorth Wales.

Flegel, Chas., Member Imperial Fisheries Society. \'ienna,

Austria.

HiGGiNSON, Edwardo, Consul for Peru, Xew York City.

Jaffe, S., Osnabruck, Germany.

Landmark, A., Inspector of Xorwegian Fresh-A\'ater I'ish-

eries, Christiania, Xorway.

Marston, R. B., Editor of the Fishing Gazette, London,

England.

MoHSiN, S. M., Bengal Fisheries Department, Calcutta.
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RECAPITULATION

Active 395

Life 14

Honorary 71

Corresponding 2v)

Total Membership 501





CONSTITUTION

(As amended to dale.)

ARTICLE I.

NAME AND OBJECT.

The name of lliis Society sliall be American Fisheries

Society. Its object shall be to promote the cause of hsh cul-

ture; to gather and diffuse information 1)earing upon its

l)ractical success, and upon all matters relating to the fish-

eries ; the uniting and encouraging of all interests of fish cul-

ture and the fisheries, and the treatment of all ([uestions

regarding fish, of a scientific and economic character.

ARTICLE n.

MEMBERS.

Any person shall, upon a two-thirds vote and the i)ayment

of two dollars, become a member of this Society. In case

members do not pay their fees, which shall be two dollars

per year after the first year, and are (lelin(|uent for two

years, they shall be notified by the treasurer, and if the

amount due is not ])ai(l within a month thereafter, the\- shall

be, without further notice, dropi)ed from the roll of mem-

bership. Any person can l)e made an honorary or a cor-

responing member upon a two-thirds \dte of the memljers

present at any regular meeting.

The President (by name) of the Cnited States and the

governors (by name ) of the several States .shall be honorary

members of the Society.

Any person shall, upon a two-thirds vote and the payment

of twenty-five dollars, become a life member of this Society,

and shall thereafter be exempt fron] all amiual dues.
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ARTICLE III.

OFFICERS.

The officers of this Society shall be a president and a vice-

president, who shall be ineligible for election to the same

office until a year after the expiration of their term; a cor-

responding secretary, a recording secretary, an assistant re-

cording secretary, a treasurer and an executive committee of

seven, which, with the officers before named, shall form a

council and transact such business as may be necessarv when
the Society is not in session—four to constitute a quorum.

ARTICLE IV.

MEETINGS.

The regular meeting of the Society shall Ije held once a

year, the time and place being decided upon at the previous

meeting, or. in default of such action, by the executi\e com-

mittee.

ARTICLE V.

ORDER OF BUSINESS.

1. Call to order by president.

2. Roll call of members.

3. -Vpplications for membership.

4. Reports of officers.

a. President.

b. Secretary.

c. Treasurer.

d. Standing" Committees.

5. Committees appointed by the president.

a. Committee of five on nomination of officers for

ensuing year.

b. Committee of three on time and place of next

meeting.

c. Auditing committee of three.

6. Reading of papers and discussion of same.
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(Note—a. Jn the reading" of [tapers i)reference shall

be given to the members present,

b. The president and two secretaries are em-

powered to arrange the papers of the

meetings of this Society.)

7. Miscellaneous business.

8. Adjournment.

ARTICLE VI.

CHANGING THE CONSTITUTION.

The constitution of the S(jciet}- may 1)e amended, altered

or repealed by a two-thirds vote of the members present at

an\- regular meeting, provided at least fifteen members are

present at said regular meeting.
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