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JOINT ILBSOLUTION anthr&ing the Public Printer to print report% of the United Staten WE& 
Commieeioner upon new diecaverim in regard to fieh-odtnra 

Besoked ly the Sen& and Eouse of Representatives of the Upited Staka of A?n&ca dn 
Congress assembled, That the Public Printer be, and he hereby is, instructed t o  print 
and stereotype, from time to time, any matter furnished him by the United States 
Commissioner of Fiah and Fisheries relative to  new observations, discoveries, and 
applications conneoted with fish-culture and the fbhhories, to be capable of being dia- 
tributed in parte, snd the whole to form an Glnnuel volume or bulletin not exceeding 
fire hundred pages. The extra edition of said work &all consist of 5ve t,honeand 
oopies, of which two thonsand five hnndred shall be for the nee of the House of 
Representatives, one thonsand for the nae of the Senate, and onp thousand flve bun- 
dred for tbe me of the Commissjoner of Fish and Fisheries. 
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ADVERTISEMENT. 

UNITED STATES COMMISSION OF FISH AND FISHERIES, 
Washington, D. 0. 

For the purpose of utilizing and of promptly publishing the large 
amount of interesting correspondence of the Fish Commission in refer- 
ence to matters pertaining to fish-culture and to the a'pparatus, methods, 
and results of the fisheries, Congressj on the 14th day of February, 1881, 

resolution (H. Res. 372), authorized the publication annually of 
, a portion of the edition to be distributed signature by signa- 

ture, and the remainder in bound voIumes. The present volume is the 
second of this series, and contains many announcements which are be- 
liered to be of great importance in relation to the subject in queskion. 

OHAS. w. SMLLEY., A. M., is the Bditor of this volume. 
SPENCER P. BAIBD, 

Oommisswner. 
IU 
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[Prepmod by reqneat of Prof. S. F. Beird for the London Exhibition, 1883.1 

This list was designed primarily for office reference and to prevent 
the accidental republieatmion of papers. But in order to  show the extent 
of the work clone in this field, i t  has been elaborated for the purpose 
already indicated. It is believed to contain titles of all t,he separate 
articles, pamphlets, and important circulars which have been published 
with the approval of the Commissioner. 

Very many papers which regularly appeared in the reports, bulletins, 
or proceedings also appeared as separate tracts, and all in the two last- 
named publications have been available in signature. In  many cases 
the fact of separate publication will be noted. 
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Hints for Emergencies. By Dr. J. H. Eidder. 1877 (9 ) ) .  pp. 7. 
Directions for Collecting and Preserving Fish. 1881. pp. 6. 8. I. 

Circular in Reference to Shipping fresh Fish and other Animals. 

Directory of Employ& of the Smithsonian Institution, Fish Commis- 

Memoranda for the Construction of a Harbor of Refuge at Wood's 

Lams and Regulations of the U. S. Fish Commissiou. 1882. pp. 32. 
Classification of Exhibits a t  the London Exhibition. 1882. pp. 4. 

An account of the work of the Fish Commission has been publirJhed 
anuually since 1872 in the fieport of the Smithsonian Institution, but 
as it was not in papere separate from other matter, this is the only refer- 
ence to be made to the fact. 

The Fish Commission was also interested in the preparation of the 
material for the American case us recorded in "Award of the Fishery 

1879. pp. 3. 

1876 (9)) .  pp. 20. 

pub. No. 4G4. 

1831. pp. 4. s. I. No. 384. 

sion, &e. 1882. pp. 8. S. I. pub. No. 466. 

Holl, Mass. 1882. pp. 6. 
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Coinmission. Documents and Proceedings of the Halifax Cornmission, 
lP77, under the Treaty of Washington of May 8,1871. In three vol- 
umes. Washington: Gorernment Printing Office. 1878.” (Forty fifth 
Congress, second session, House of Representatives, Ex. Doc. No. 89.) 
pp. 1090, !237,1168. 

The arrangement being by authors, it has been deemed best in the 
case of translations to insert the paper twice, once under the author’s 
name and once under the translator’s name. 

A topical sxnopsis of the papers will be found at the close of the list. 

I.-AlZTICLES BY ENOWN AUTHORS ALPHABETICALLY 
ARRANGED. 

1. Abbott, Chas. C. 

2. Adams, A. Leith. The lake trouts. 

3. Akekio, Sekizawa. 

Notes on some fishes of the Delaware River. 
[ I n  REPORT of the Cornmissioner for 187s’-6, Part IV, 1878, pp. 52-45.] 

[ I n  REPORT of the Commissio&x for 1878-’73, Port 11, 1874, pp. 357362.1 

Memorandum on fish-culture in Japan, with a 
notice of experiments in breeding the California trout. 

[ I n  REPORT of the Commissioner for 1879, Port VII, 1W2, pp. 645-648.1 

4. Albro, Samuel. Condition of the shore fisheries of Massachusetts 
and Rhode Island in 1871. 

[ I n  REPORT of the Commissioner for 1871-’72, Part I, 1873, p. 8.1 

5. Allen, William S. 

6. Allport, Morton. Present state of the salmon experiment in Tasma- 
nia. 

Statement concerning the menhaden fishery. 
[ I n  REPORT of the Commissioner for 1877, Part V, 1879, pp. 413-414.1 

[ I n  REPORT of the Commissioner for 1878, Port VI, 1880, pp. 819-823.1 

7. Ameln, Johan, Society for promoting the Norwegian fisheries. 

8. Anderson, a. A. Report on shad-hatching in NTem Jersey in 1874. 
[ I n  REPORT of the Commissioner for 1878, Psrt VI, 1880, pp. 241-243.1 

[ I n  REPORT of the Commissioner for 1873-’74 and 1874-’75, Part 111, 1676, pp. 

0. Anderson, R. B., TRANSLATOR. Report on the Norwegian deep-sea 
expedition of 1878. By 0. 0. Sars. 

327-3 28. ] 

[ I n  REPORT of the  Commissipner for 1878, Part VI, 18e0, pp. 257-281.1, 
10. Andersaen, Joakim. Report on the department of fisheries in the 

wopld’s axposition in Philadelphia, 1876. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 47-71.] 

11. Anderton, J. L. Staternent concerning the menhaden fishery. 
r I n  REPORT of the  CommisRioner for 1877, Part V, 1879, pp. 460-461.1 
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12. Armistead, A. Wilson. A transfer of leather carp (Cyprinus car&io) 
from the Government ponds at Washington, U. S. A., to Scot- 
Iand. 

[ I n  BULLETIN 3f the U. 8. Fish Commission, Vol. I, 1881, pp. 341-342.1 

13. Arnold, jr., Isaac, 

14. Atkins, Charles Q. 

Successfiil propagation of black bass. 

On the salmon of Eastern North America, and 
[In BULLETIN of the U. S. Fish Commiseion, Vol. 11, lW2, pp. 113415.1 

its artificial culture. 
[ In  REPORT of the Commissioner for 187Z’73, Part 11, 1874, pp. 2%435.] 

16. . On fish-mays. 

.16. -- , Report on the collection and distribution of Penobacot 

[ In REPORT of the  Commissioner for 1M3-’74 and 1874-’75, Part III,l676, pp. 

On the collection of eggs of Schoodic salmon in 1875 

[In REPORT of the  Commissioner for 1872-’73, Part 11,1874, pp. 591-616,] 

salmon in 1873-’74 and 1874-’76. 

485-530.3 

17. --. 
and 1876. 

[In REPORT of the Commissioner for 1875’76, Part IV, 1878, pp, 910-919.1 

18. . Report on the collection and distribution of Schoodio 
salmon eggs in 1877J78. 

[ In  REPORT of tho Commissioner for 1877, Part V, 1879, pp. 817-846.1 

10. . Report on an attempt to collect eggs of Sebago salmon 
in 1878. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 775-787.1 

20. . Report on the collectiou and distribution of Schoodic 
salmon eggs in 187€L779. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 789414.1 

21, --, Cheap fixtures for the hatching of salmon. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 944-965; also sep- 

arately. ] 

’80. 
22. . Report on the propagation of Schoodic salmon in 1879- 

[In REPORT of the  Commissioner for 1879, Part VII, 1882, pp. 7’33-766.1 

23. --. Rleport on the propagation of Penobscot salmon in 
1879-’80. 

[In REPORT of the Commissioner for 1879, Part VII, 186’2, pp. 721-731.1 

24, --. Sketch of tho Schoodie salmon-breeding estiiblishmeut. 

26. -- . Sketch of the Penobscot salmon-breeding establish- 
[In BULLETIN of the U. S. Fish Commission, Vol, 11, 1882, pp. 379-382.1 

merit. 
[In BULLETIN of the U. S. Fish Coznmission, Vol. 11, 1882, pp. 373-378.1 
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26. Atkins, Charles 0. Report on the propagation of Schoodic salmon 
in 1880-’81. 

[In REPORT of the Oommiseioner €or 1880, Part VIII, lWY, pp. 623-631.1 

27. --. Report on the propagation of Penobscot salmon in 
1880-’81. 

[In REPORT of the Commissioner for I&@, Part VIII, 1w3, pp. 633-651.1 
(See also under Stilkell end Atkins.) 

28. Arthur, W. Shipment of white fish eggs to New Zertland in 1878. 

29. Atwater, W, 0. Menhaden and other fish and  the^ products 08 re- 
[In REPoRTofthe Commissioner for 1878, Part VI, 1880, pp. 857, 859, 864,879.1 

lated to agriculture. 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 194-267.1 

30. . Report of progress of an investigation of the chemical 
composition and economic values of the fish and invertebrates 
used for food. Undertaken for the United States Fish Com- 
mission. 

91. Atwood, Mathaniel E. Fisheries 011. the coast of Msssachusetta.s 

32. --. Abstract of en address in opposition to legislation con- 

[In REPoRr of the Commissioner for 1830, Part VIII, 1883, pp. 231-283.1 

[In REPORT of the Commissiouer for 1871-’72, Part  I, 1873, pp. 117-124.1 

cerning traps and ponnds. 
[In REPORT‘Of the Commissioner for 1871-’72, Part I, 1873, pp. 223-227.1 

33. Atwood, William. 

34, Babson, F. J. Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 395-399.1 

96. Baird, Spencer F. Report on the condition of the sea fisheriesof the 

Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part V, 1879, p. 404.1 

south coast of New England in 1871 and 1872. 
[In REPORT of the Couiqissioner for 1871-’72, Port I, 1873, pp. i-xli.] 

96. -. Memoranda of inquiry relative to the food-fisbes of the 

[In REPORT of the Commissioner for 1871-’79, Part I, 1873, pp. 1-3; also by 

37. . Questions relative to the food-fishes of the United 

[In REPORT of the Commissioner for 1871-‘72, Part I, 1873, pp. 3-6; also by 

. Teptimony in regard to  the present condition of the 

United States. 

Smithsoniau Institution No. 231, in  Misc. Coll. X; also ~epamtely.] 

States. 

Smithsonian Institution No. 234, in Misc. Coll. X ; also separately.] 

38. 
fisheries, taken in 187J.. 

[In REPORT of the Commissioner for 1871-72, Part I, 1873, pp. 7-72.] 
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39. Baird, Spencer F. Report of State commissions in regard to regu- 
latiag the sea-fisheries by law. 

[In REPORT of tke Commissioner for 1871-’72, P a d  I, 1873, pp. 101-124.1 

40. . Report of conference of United States Commissioner 
with commissioners of Rhoale Island and Massachusetts. 

[In REPORT of the Commissioner for 1871-’72, Part  I, 1873, pp. 125-132.1 

41. . Draught of law proposed for the consideration of and 
enactment by the legislatures of Massachusetts, Rhode Island, 
and Connecticut.. 

[In REPonT of the Commissioner for 1871-’72, Part I, 1873, pp. 132-1341 
42. --- , Statistics of fish and fisheries on the south shore of 

New England. 
[In REPORT of the Commissioner for 1871-’72, Pert I, 1873, p. 173.1 

43. . Supplementary testimony and information relative to 
the condition of the fisheries of the south &de of New Eng 
land, taken in 1872. 

[In REPORT of the Commissioner for 1871-’72, Part  I, 1873, pp. 182-195.1 

44. --. Pleadings before the senate commit,tee on fisheries, 
of the Rhode Island legislature at its January session of 1872. 

- . Natural history of some of the more important food- 
[In REPORT of the Commissioner for 1871-’72, Part I, 1873, pp. 196-227.1 

46. 
fishes of the south shore of New England. 

[In REPORT of the Commissioner for 1871-’72, Part I, 1873, pp. 228-252.1 

4%. . Description of apparatus used in capturing fish on the 
seacoast and lakes of the United States. 

47. . List of fishes collected a t  Wood’s Holl. 
[In REPORT of the Commissioner for 1871-’72, Part  I, 1873, pp. 82%827.] 

48. . Report of the Commissioner for 1872 and 1873. A,- 
Inquiry into the decrease of the foodrsfishes. B.-The propa- 
gation of food-fishes in the waters of the United States. 

[In REPORT of the Commissioner for 1872’-73, Part 11, 1874, pp. i-xcii.] 

[In REPORT of the Commisclioner for 1871-’72, Part  I, 1873, pp. 253-274.1 

49. --. Note on Dr. Luckley’s article on the North American 
species of salmon and trout. 

[In REPORT of the Commissioner for 1872-’73, Pert  11, 1874, p. 91.1 

so. . Correspondence with railroad companies in reference 

[In REPORT of tho Commissioner for 1872-’73, Part 11, 1874, pp. 749-756.1 
to facilities for transfer of shad and other fish. 

Ul. -- . Reports of special conferences with the American fish. 
culturists’ association and State commission’s of fisheries, A.- 
A t  Boston, June 13,1872. B.-At New York, October 19,1872- 

[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 757-773.1 
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62. Baird, Spencer F. 

63. . Questions relative to the mackerel and the mackerel 

Questions relative to the cod and cod fisheries. 
[b CIRCULAR form, 187F, 40. pp, 4. J 

fisheries. 
[In CIRCULAR form, 1876 P 4O. pp. 4.1 

64. --. Questions relative to the alewife and alewife fish- 
eries. 

[In CIRCULAR form, 1876 P 4O. pp. 4.1 

66. . Statistics of coast and river fisheries 

66. --. 
[In CIRCULAR form, lWG, 4O. pp. 4.1 

Questions relative to the smelt and the smelt fish- 
eries. 

[In CIRCULAR from, 18761 4O. pp. 4.1 

67. -- . Report of the Commissioner for 1S73-’74 and 1674’75. 
A.-Inquiry into the decrease of the food-fishes. B.-The prop  
agation of food-fishes in the waters of the United States. 

vii-xlvi. 3 
[In REPORT of the Comrnitisioner for 1873-’54 and 1874175, Part III, 1876, pp. 

68. ---. Shad-hatching and distributing operations of 1575. 
[In REPORT of the Commissioner for 1873-’74 and 1874-’75, Part 111, 1876, pp. 

60. . Directions for using blanks for recording the propa- 
335-349. ] 

gation and distribution of fish. 

563-569.) 
[In REPORT of tho Commissioner for 1873-’54 and 1874175, Part 111, 1676, pp. 

60. --. Report of the Commissioner for 1875-1576. A,-In- 
quiry into the decrease of the food-fishes. B.-The propagation 
of food-fishes in the waters of the United States. 

[In REPORT of the Commissioner for 1875-’70, Part IV, 1818, pp. 1*30.*] ’ 

61. . Tables of temperatures of air and water a t  sundry 
stations of t,he United States Signal Office from Narch, 1874, 
to February, lS76, and from March, 1876, to February, 1877, 
inclusive. 

[In REPORT of the Cgmmissioner for 1875-’76, Part IV, 1878, pp. 861-661.1 

62. --. Correspondence relating to the exportatipn of fishea 
and fiah-hatching apparatus to New Zealand, Qermany, &e. 

[In REPORT of the Commissioner for 1875-’76, Part IV, 1878, pp. 959-1024.] 

63. . Report of the Cominissioner for 1877. A-Inquiry 
into the decrease of food-fishes. B.-The propagation of food- 
fishes in the maters of the United States. 

[In REPORT of the Commissioncr for 1877, Part Y, 1879, pp. 1*48*.7 
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64. Baird Spencer F. Statistics of the menhaden fisheries, &c. Circular 
and questions. 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 268-271 ; a160 sop- 
arately. ] 

65. --. Report of the Commissioner for 1878. A,-Inquiry 
into the decrease of food-fishes. B.-Propagation of food-fishes 
in the waters of the United States. 

[In REPORT of the Commissioner for 1678, Part VI, 1880, pp. xv-lxiv.] 

66. --. Correspondence connected with the transmission of 
eggs of the quinnat salqon and whitefish to Australia and 
New Zealand, 1877, 1878, and prior years. 

[In REPORT of the Commissionqr for 1878, Part VI, 1880, pp. 825-905.1 

67. . Correspondence connected with the transmission oi 
eggs of the quinnat salmon and other salmonidae to Europeau 
countries in 1878 and prior years. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 907-924.1 

' 
68. --. Memorandub of some results of the artificial propa- 

gation and planting of fish, due mainly to the eEorts of the 
United States Fish Commission. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 208-215.1 

60. . Some results of the artificial propagation of Maine 
and California, salmon in New England and Canada, recorded 
in the years 1879 and 1880. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp, 27'0-277.1 

70. - -, Circular in reference to shipping fresh fish and other 
animals. 

[In CIRCULAR form, by the Smithsoniau Institution, 1881, pp. 4.1 

71. --. Directory of the officers, collaborators, employbs, &e., 
of the Smithsonian lustitution, National Museum, Geblogioal 
Survey, and Fish Commission. 

[In PAMPHLET form, by the Smithsonian Institution, No. 3961, 1R82, pp. 8.1 

72. --. Report of the Commissioner for 1879. A,-Inquiry 
into the decrease of food-fishes. B.,-The propagation of food- 
fishes in the waters of the United States. 

[In REPORT of the CommisRioner for 1879, Part VII, pp. xi-li,] 

73. -- a . List of collections made by the fi8hing vessels of Glou. 
cester and other New England sea-ports for the United States 
Fish Commission from 1877 to 1880. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp..787-835.] 

74. . Laws and regulations of the United States Fish Com- 
mission. 

[In PAMPHLET form. 1882, 8". pp. 32.1 
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75. Baird, Spencer F. Classification of exhibits a t  London Fishery Ex- 
hibition. 

[In CIRCULAR form, 1683,4O. pp. 3.1 

76. . Memoranda far the construction of a harbor of refuge 
at Wood’s Holl, Mass. 

[In CIRCULAR form, type-written and lithographed. 1882, 4O. pp. 6.1 

77. -- . Inducements ogered fishermen to furnish shad eggs 
for the U. S. Oommission of Fish and Fisheries. 

[In BULLETIN of the U. S. Fish Commisaion, Vol. 11, 1882, pp. 389-391.1 

78. . Report of the Commissioner for 1880. A.-Inquiry 
into the decrease of food-fishes. B.-Propagation of food-fishes 

7% 

80. 

81. 

82. 

83. 

84. 

85. 

86. 

87. 

88 I 

- 89. 

in the waters of the United States. 
[In REPORT of the Conlmissioner for 1880, Part VIII, 1883, pp. xvii-xlvi.] 

. Statistics of the propagation and distribution of shad 
in the spring of 1850. 

[In REPORT of the Commissioner for 1880, Part  VIII, 1883, pp. 653471.1 

circular relating to fish trade and consumption of fish. 
Baird, Spencer F., Francis A. Walker, and 0. Brown Goode: Returns of 

[In CIRCULAR form, Ceusus, No. 7-032, 2 eds. 1879, 40. pp. 3.1 

Ball, H. D. 

Banditten, Eben. 

Statement concerning the menhaden fishery. 
[In REPORT of the Commissiouer for 1877, Part  V, 1879, p. 425.1 

On carp culture, chiefly in its relation to agricult 
ure, 

[In REPOET of the Commissioner for 1878, Part VI, 1880, pp. 667470.1 

[In BULLETIN of tho U. S. Fish Commission, Vol. I, le81, pp. 385-387.1 
---. Recent contributions to pond cultivation. 

Barhrth, D. The food and mode of living of tha sdmon, the trout; 
and the shad. 

[In REPORT of the Commissiouer for 187W74, and 1874-’75, Part 111, 187G, pp. 
735759.1 

Barnes, A. G. 

Barnston, George. 

Bartels, H. 

Bean, Tarleton R. Description of a new sparoid fish, 8argzcs HoZ- 

Growth and spawning of German carp in Alabama. 
[In BULLETIN of the U. S. Fish Commissiou, Vol. I, 1881, pp. 424425.1 

The whitefish of the Great Lakes-Lake Superior, 
[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 79-80.] 

Shipment of‘ salmon over to Germany in 1878. 
rIn REPORT of the Commimioner for 1873, Part VI, 18@0, pp. 907-908.1 

brookii, from Savannah Bank. 
[In PROCEEDIXGS of the U. S. Nat. Mus., Vol. I, 1878, pp. 198-200.1 

. On the occurrence of Stiolimna punotatus (Fabr.) 
Kroyer, a t  St. Michael’s, Alaska. 

[In PROCEEDIXGS of the U. S. Nnt. Mus., Vol. I, 1873, pp. 279-281.1 



10 BULLETIK OF THE UNITED STATES FISH COMMISSION. 

00. Bean, Tarleton H. On the identity of Euchalarodusputnami Gill, with 
Pleuronectes glaber (Storm) Gill, with notes on the habits of 
the species. 

[In PROCEEDINGS of the  U. S. Nat. Miis., Vol. 1,,1878, pp. 345-348.1 

01. -- . Description of a species of Lpodes  (L. turneri), from 
Alaska, believed to  be undescribed. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. I,.1878, pp. 463-466.1 

02. . A list of European fishes in the collection of the 
United States National Museum. 

[In PKOCEEDINUS of the  U. S. Nat. Mus., Vol. 11, 1879, pp. 10-44.3 

93. . On the species of Astroscopus of the Eastern United 
States. 

94. --. On the occurrence of Hippoglossus vulgaris Flem., at 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 11, 1879, pp. 57-63.] 

Unalashka and St. Michael's, Alaska. 
[In PROCEEDINGS of the U. S. Nat. Mue., Vol. 11, 1879, pp. 63-66.] 

teus (Q. atkimii) from the Schoodic Lakes, Maine. 
96. --. Description of an apparently new species of Gasteros- 

[In PROCEEDINGS of the  U. S. Nat. Mus., Vol. 11, 1879, pp. 67-69.] 

06. . Description of a new fish from Alaska (Anarkhichas 
lepturus), with notes upon other species of the genus Anarrhi- 
chas. 

[In PROCEEDINGS of the  U. S. Nat. Mus., Vol. 11, 1879, pp, 21!2-218.1 

07. --. Notes on a collection of fishes from Eastern Georgia. 

00, --. Description of a new species of Amtiurus (A. poqzdero. 
[In PROCERDINGS of the U. S. Net. Mils., Vol. 11, 1879, pp. 284-266.1 

sus) from the Mississippi River. 
[In PROCEEDING6 of the u. 8. Nat. Mus., Vol. 11, 1879, pp. 286490.1 

90. ---. Descriptions of two species of fishes, collected by Prof. 
A. Dug& in Central Mexico. 

[In PROCEEDINGS of the u. 8. Net. MU&, vol. 11, 1879, pp. 302-305.1 

100. --, Descriptions of some genera and species of Alaskan 
fishes. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 11, p379, pp. 353-359.1 

101. . !J%ANSLATOR. Report on the American fisheries. 
By Ereedrik M. Wallem. 

[In REPORT of the  Commissioner for 1878, Part VI, lW, pp. 75-115.1 

102. --. TRANSLATOR. Is sawdust as serious an obstacle to 
the ascent of salmon in our rivers as is generally maintained '? 
By H. Rasch. 

[In REPORT of the  Commissioner for 1878, Part VI, 1880, pp. 517-518.1 
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108. Bean, Tarleton H. TRANSLATOR. The economic value of the Nor- 
By N. wegian lakes and rivers RS a field for fish culture. 

. Wergeland. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 539-604.1 

104. . Description of a new hake (Phycis earlii) from South 
Carolina, and a note on the occurrence of Phycis regnis in North 
Carolina. 

[In PROCEEDINGS of the u. 8. Nat. Mus., vol. 111, 1880, pp. 69-70.] 

106. -- . Oheck-list of duplicates of North American fishes 
distributed by the Smithsonian Institution in behalf of tho 
United States National Museum, 1877-’80. 

[In PROCEEDING8 of the u. 8. Nat. Mus., Vol. 111, 1880, pp. 75-116.] 

106. -- . .Movements of young alewives ( 8 )  (Poniolobus, sp.) in 
‘Colorado River, Texas. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 69-70.] 

107. -- . Notes on a shipment, by the United States Fish Uom- 
mission, of California salmon (Oncorhynchus chouicha) to Tan- 
ner‘s Creek, Indiana, in 1876. 

[In BULLETIN of the u. S. Fish Cornmission, Vol. I, 1881, pp. 204-205.1 

108. - -. Account of a shipment, by the Uuited States Fish 
Commiseion, of California salmon-fry (Oncorhynchus chouicha) 
to Southern Louisiana, with a note on some collections made 
st Tickfaw. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 18811. pp. 206-206.] 

109. --, Descriptions of new species of fishes (Uranidea mar- 
ginata, Potamocottus bendireil, and of Myctophum crenulare J. 
and G. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. IV, 1881, pp. 26-29.] 

110. . Notes on some fishes from Hudson’s Bay. 

111. --, Description of new fishes from AlaRka and Siberia. 
[In PROCEEDINQS of the U. S. Nat. Mus., Vol. IV, 1881, pp. 144-159.1 

112. --, Directions for collecting and preserving fish. 

118. --, A preliminary catalogue of tho fishes of Altiskm 

[In PROCEEDINGS of the U. 8. Nat. Mhs., Vol. IV, 1881, pp. 1’27-129.1 

[In PROCEEDING8 of the u. s. Nat. Mus., T O ) .  Iv, 1881, pp. 235-238.3 

and adjacent maters. 
[In PROCEEDINGS of the U. S. Net. MIIB., Vol. IV, 1881, pp. 239-272. J 

l14. --, A partial bibliography of the fishes of the,Pacific 
coast of the United States uud of Alaska, for the year 1880. 

[In P R O C E I C D ~ ; ~ G S  of the U. S. Nat. Mus., Vol. IV, 1H1, pp. 312-317.1 
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116. Bean, Tarleton E. Notes on a, collection of fishes made by Ciipt. 
Henry E. Nichols, U. 8. N., in British Columbia and Southern 
Alaska, with descriptions of new species and a new genus 
(Delolepis). 

[In PROCEEDINGS O f  the u. s. Net. MUS., VOl. I v ,  1881, pp. 463474.1 

116. . ‘Directions for collecting and preserving fish. 

117. 

[In PAMPHLET form by the’ Smithsonian Iustitution, 1881, Bo, pp. 6.1 

, Notes on fishes collected by Capt. Chas. Bendire, U. 
8. A., in Washington Territory and Oregon, May to October, 
1881. 

[In PROCEEDINGS of the U. S. Nat. MuE., Vol. 8, 1882, pp. 89-93.] 

118. --. Note on the occurrence of silver lamprey, Iclbtliy- 
oniyzon castmeus Girard, in Louisiana. 

[In PROCEEDINGS of the U. S. Not. Mus., Vol. V, 1882, pp. 117-119.1 
119. . . Description of a new species of whitefish, Coregonus 

koyi (Gill) Jordan, called “smelt” in some parts of Nom York. 

120. --, TRANSLATOR. On the reason for an extraordinarily 
rich production of oysters in a natural basin. By H. H. Rasch. 

(See also uuder Good0 & Bean.) 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. 65R660.1 
# 

[In REPORT of tho Conimissioner for 1880, Part VIII, 1883, pp. 1037-1043.1 

121. Beardslee, L. A. Experiment upon the time of exposure required for 
accurate observations with the Casella-Miller deep-sea ther- 
mometer. 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 887-900.] 
122. Beebe, Samuel C. Statement concerning the menhaden fishery, 

123. Behr, von. Shipments of apparatus to Germany. 

124. . Address made a t  the meeting of the German Fishery 
Association, at Berlin, March lG, 1S77, by Herr von Behr, of 
Schmolclow, president of the associat,ion, member of the Ger- 
man Parliament. 

[Iu REPORT of tho Commissiouer for 1877, Parrt, V, 1879, pp. 432-433.1 

[In REPORT of the Commissioner for 1875-’76, Part IV, 1878, pp. 1004-1006.1 

[In REPORT of the Comuiissioner for 1875-’76, Part IV, l87d, pp. 1014-2024.1 

[In REPORT of the Commissioner for 1878, Part VI, 18d0, pp. 911-912.1 
125. --. Shipment of salmon ova t o  Germany in 1878. 

126. . Treatment of fish eggs at sea. 

127. . Five American salmonidae in Germany. 

1%. Bell, James E. Statement concerning tho menhaden fishery. 

[Iu BU/CLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 346-347.1 

[In BULLETIN of the U. 5. Fish Commission, Vol. 11, 1882, pp. 237-246.1 

[In REPORT of the Cornmissiouer for 1877, Part V, 1879, pp. 454-457.1 

\ 



130. 

131. 

132. 

133. 

134. 

135. 

136. 

137. 

138. 

139. 

140. 

1 

141. 

142. 

143. 
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120. Bendire, Charles. Notes on 8almortida of the Upper Oolnmbia. 

' [In PROCEEDINQB of the U. S. Nat. Mus., Vol. IV, 1881, pp. 81-67.] 

Benson, Joseph B. Statement concerning the menhaden fishery. 
[In REPORT of the Coinmissioner for 1877, Part V, 1879, pp. 457-458.1 

Bertram, James Q. On the possibility of exhausting the sea-firsh- 
ems.  

[In REPORT of the Cornmissioner for 1871-'72, Part I, 1873, pp. 141-144.1 

Boeak, A. J. and A. Feddersen. The Norwegian herring-fisheries. 
[In REPORT of the Commissioner for 1873174 and 1874-'75, Par t  111, 1876, pp. 

97-122. ] 

Boeok, Axel. The Norwegian lobster fishery and its history. 
[In REPORT of the Commissioner for 1873-'74 end 1874-'75, Pert 111,1676, pp. 

Bo1liston;Wm. Exportation of salmon ova to New ZIealand in 

[In REPORT of the Commissioner for 187W76, Pert IV, 1878, p. 964.1 

Bon, 1. de. Report on the condition of op te r  culture in 1875, pre- 
ceded by a report to the minister of marine and of' the colo- 
nies. 

[In REPORT of the Commissioner for 1W, Part VIII, 1883, pp. 885-906, index.] 

Borne, Max von dem. How can our lakes and rivers be again 
stocked with fish in the shortest possible timet 

[In REPORT of the Comniiseioner for 1873-'74 and 1874J75, Part 111,1876, pp. 

--. Dry transmission of fish eggs. * 

[In BULLETIN of the  U. S. Fish Commission, Vol. I, 1881, pp. 3461146.1 

223-258.3 

3 876. 

681-693.3 

, On pond fisheries. 

. Raiseoarp. 
[In REPORT of the Commissioner for 1879, ParbVII, 1882, pp. 64!b%O.] 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 673-&0.] 

Bottemanne, C. J. Shipment of salmon ova to the Netherlands in 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 914-916; 919-924.1 
1877. 

. California salmon iu the Netherlands. 
[In REPORT of the Commissioner for 1879, Part VII, 186'2, pp. 709-713.1 * 

Bonohon-Brandely, 1. Report on the state of pisciculture in 
France and the neighboring countries. 

[In REPORT of the Comniissioner for 1872-'73, Part 11, 1874, pp. 513423.7 

----. Report relative to the generation and artificial fecun- 
dation of oysters, addressed to the minister of the marine and 
the cqlouies. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 319-338.1 
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144. Bonchon-Brandely, M. On the sexuality of the common oyster (0. 
ed2di8) and that of the Portuguese oyster (0. angulata). Arti- 
ficial fecundation of the Portuguese oyster. 

[In BULLETIN of the  U. S. Fish Commission, Vol. 11, 1882, pp. 339-341.1 

146. - 
[In REPORT of the Cornmissioner for 1880, Part  VIII, 1883, pp. 907-930, index.] 

146. Bradford, Gamaliel. TEANSLATOR. The history of fish oulturb in 
Europe from its earlier records to 1854. By Jules Haime. 

[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 465-492.1 

. A report on oyster culture in the Mediterranea,n. 

147. Brayton, Alembert W. 
148. Brightman, Benj. F. Statement concerning the menhaden fishery. 

149. Brightman, Potter. Condition of the shore fisheries of Massachu- * 

See David 8. Jordan. 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 379362.1 

setts and Rhode Island in 1871. 
[In REPORT of the  Commissioner for 187172, Pal% I, 1873, pp. 70-71.1 

160. Brinley, Francis. Condition of the shore fisheries of Naasachusetts 
and Rhode Island in 1871. 

[In REPORT of the Commissioner for 1871-’72, Part  I, 1873, pp. E-9.1 

161. . Report of committee of Rhode Island legislature, 

[in REPORT of the Commissioner for 1871-’72, Part I, 1873, pp. 104-111.1 
made a t  Newport, June 15, 1570. 

162. Broca, P. de. Tho halibut fishery ofthe United States. 
[In REPORT of the CommisAionor for 1873-’74 and 1874-’75, Part 111,1876, pp. 

169-171.1 
168. *On the oyster industries of the United States. 

[In REPORT of the Commissioner for 1873374 and 1874-’75, Part  111, 1876, pp. 
271~319.3 

154  Brodhead, J. 116. Upon the abundance of fish on the New England 
coast in former times. 

[ In  REPORT of the Commissioner for 1P71J72, Part  I, 1873, pp. 169-170.1 

165, Wd James, T. H. Huxley, and George Shaw Lefevre. Extracts from 
the report of the commissioners appointed to inquire into the 
sea fisheries of the United Kingdom; presented to both houses 
of Parliament by command of Her Majesty. London, 1861. 

[In REPORT of the  Commissioner for 1871-’72, Part  I, 1873, pp. 145-148.1 

168. Campbell, J. B. Notes on McOloud River, California, and some of 
its fishes. 

[In BULLETIN of the  U. S. Fish Commission, Vol. I, 1881, pp. 44-46.] 

157. Cattie, S. Th. On the genitalia of inale eels, and their sexukl char- 
acters. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 111, 1880, pp. 280-3384.] 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 15 

158. Chadwick, B. P. The destruction of young fish 1j.y unsuitable fish- 
ing implements. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 339-340.1 

159. Cheney, Simeon F. Correspondence on the subject of the sea fish- 
eries. 

[In REPORT of the Commissioner for 1871-’72, Part I, 1673, pp. 1&136.’] 

160. Cheeseman, T. F. Exportation of salmon ova to New Zealand in 

[In REPORT of the Commissioner for 1876’76, Part IV, 1878, pp. 9G5-967 ; 980.) 
1876. 

161. --. Shipment of salmon ova to New Zealand in 1877. 

162. Church, Daniel T. Oondition of the shore fisheries of Dlassachu- 
[ In REPORT of the Commissioner for 1878, Part VI, 1880, p. 837.1 

settls and Rhode Island in 1871. 
[In REPORT of the Commissioner for 1871-,72, Part I, 1873, pp. 3142.1 

163. --. Statement concerning the menhaden fishery. 

164. Clark, A. Howard. 
[ In REPORT of the Commissioner for 1878, Part V, 1879, pp. 41f3424.1 

Statistias of the fisheries of New Hampshire, 
Rhode Islaud, and Connecticut. 

[ CENSUS HULLETIPI’ No. 291,1882, pp. 7.1 

166. . Statistics of the fisheries of Massachusetts. 

166. Clark, Frank N. The self-picker. 
r CENSUS BULLETIN NO. m.i,iw, pp. 35.1 

[ In BULLZTIN of the U. 5. Fish Commission, Vol. I, 1881, pp. 62-65.] 

167. --. On the rearing of whitefish in spring mater, and its 
relation to their subsequelst distribution. 

[In BULLETIN of the U. S. Fish Commiasion, Vol. I, 1881, pp. 901-306.1 

168. --. Account of the operations a t  the Northville fish- 
hatching station of the United States Fish Commission, from 
1874 to 1882, inclusive. 

[ In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 355-372.1 

169. --. Description of the United States fish-hatchery at 
Alpena, Michigan. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 388.1 

170. . Report of operations connected with the propagation 
of whitefish (Uoregonus ahus) at the Northville station, North- 
ville, Michigau, for the season of 1880-’81. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 553-596, fig. 1; 
index.] 

l v l .  Clark, Henry W. Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 425-426.1 
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172. Clark, Nelson W. Description of improved apparatus in fish- 

[ I n  REPORT of the  Commissioner for 1872-’73, Part 11, 1874, pp. 582-585.1 

r I n  REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 40M05.1 

hatching. 

173. Clift, W. Report on shad-hatching operations in 1872. 

174. Collins, J. W. Gill-nets in the cod-fishery; a description of the 
Norwegian cod-nets, with directions for their use, and a his- 
tory af their introduction into the United States. 

[ I n  BULLETIN of the U. 5. Fish Commission, Vol. I, 1881, pp. 1-17; also 
separately.) 

176. --. An inquiry as to the capture of young codfish in 
Chesapeake Bay. 

[ I n  BULLETIN of the U. S. Fish Commission, Vol. I, 1861, pp. 401-402.1 

176. -- . 
of 1882. 

First arrival of mackerel in S e w  York in the spring 

[In BULLETIN of the  U. S. Fish Commission, Vol. I, 1881, p. 402.1 

177. --. Appearance of dog-fi.ah (rSquaZus acanthias) on the New 
Bngland coast in minter. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 18852, p. 8.1 

178. 

179. --. Notes on the movements, habits, and captures of mack- 

, Shad taken in mackerel gill-nets. 
[In BULLETIN of the  U. S. Fish Commission, Vol. 11, 1882, p. 95.1 

erel for the season of 1882. 
[In BULLETIN of the  U. S. Fish Commission, Vol. 11, 1-2, pp. 273-2851 

180. --. Notes on.the herring fishery of Massachusetts Bay in 

[In BULLETIN of the U. S. Fish Commission, Vol. IT, 1882, pp. 287-290.1 
the autumn of 1882. 

181. . Correspondence relative to the procurement of certain 
fishery implements for the Government of New South Wales. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 291-299.1 

182. --. Report upon a cruise made to the tilefish ground in 

[In BULLETIN of tho U. S. Fish Commission, Vol. 11, 1882, pp. 3!l1-310.] 

the .smack ‘i Josie Reeves,” September, 1882. 

183. . Notes on the halibut fisheries of 1881432. 
[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 311-316.1 

(See also under Goode and Collins.) 
184. Condon, 3. C. Statement concerning the menhaden fishery. 

186. Comer, Patrick. Statement concerning the menhaden fishery. 
[In EEPORT of the U. S. Fish Commissioner, Part; V, 1879, pp. 375-377.1 

[In REPORT of the  Commissioner for 1877, Part V, 1879, pp. 478-479.1 
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Vol. 111, No.’%. Washington, D. C. August 3, 1883. 

186. Cook, Caleb. The manufacture of porpoise-oil. 

187. Cooper, Mark A. Letter referring to experiments of W. a. Daniell, 

[In REPORT of the Commissioner €or 1872-’73, Part 11, 1874, pp. 389-390.1 

[In PROCEEDINQS of the U. S. Nat. Mus., Vol. I, 1878, pp 16-18.] 

M..D., in introducing shad into the Alabama River. 

188. Cooper, 0. S. Exportation of salmon ova to New 5ealand in 1876. 

189. - -. Shipment of salmon and Whitefish ova to New Zealand 

[In REPORT of the Commissioner for 187W76,Part IV, 1878, pp. 978-979; 996.1 

in 1877 and 1878. 
[In REPORT of the Commibsionor for 1878, Pert VI, 1880, pp. 855 ; 857 ; 860.1 

190. Copeland, Chas. W. Specifications for building the screwsteamer 
Fish-Hawk for the U. S. Commission of Fish and Fisheries. 

[By the U. 8. Light-House Establishment, 1879, pp. 46.1 

191, . Specifications for building the screw-steamer Alba- 
tross for the U. S. Commimion of Fish and Fisheries. 

[By the U. S. Light-House Establishment, 1881, pp. 51.3 

192. Costa, Aohille. On the fisheries of the Gulf of Naples. 
[In REPORT of the Commissioner for 1871172, Port I, 1873, pp. 139-141.1 

193. Coste, P. Report on the oyster and mussel industries of France and 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. E m ,  pl. 13, 

194. Conohman, J, W, Transporting carp from the United States Fish 

Italy. 

inaex. 3 

Oommission to Brazil. 
[In BULLETIN of the U. 8. Fish Commission, Vol. 11,1882, p. 382.1 

196. Crandall, J. S. Statement concerning the menhaden fishery. 

196. Creighton, J. R, Exportation of salmon and whitefish ova to  New 

[In REPORT of the Commissioner for 1876270, Part IV, 1678, pp. 970-971 ; 973- 

. Rhipment of salmon and whitefish ova to New Zealand 

[In REPORT of the Cornmissioner for 1877, Part V, 1879, pp. 427428.1 

Zealand in 1876. 

977; 99’9; 985-986.1 

197. 
and Australis in 1877 and 1878. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 839-842; 861; 
867-875 ; 882-883 j 900-901.1 

198. . Fish-culture in New Zealand. 
[b BULLETIN of the U. S. Fish Commiseion, Vol. I, 1881, pp. 6162.3 

Bull. U. S. F. C., 83--2 
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199. Croaker, Timothy. Condition of the shore fisheries of Massachusetts 
and Rhode Island in 1871. 

[In REPORT of the Commissioner fqr 1871-’72, Part& 1873, pp. 50-51.1 
200. Crowell, Alexander, Condition of the shore,fisheries of Massachu- 

setts and Rhode Island in 1871. 
[In REPORTpf the Commissioner for 1871-’72, Perti I, 1878, p. 49.1 

201. Curry, J. J. Condition of the shore fisheries of Massaihhusetts and 
Rhode Isla6d in 1871. 

[In REPORT of the Commifjs’ioner for 1871-’72, Part I, 1873, p. 8.1 

2m. Dambeck, Karl, Statistics of the most important fisheries of the 

[In REPORT of the Commissioner for 187.7-’74 and 1874J75, Part 111, 1876, pp. 

203. --- Geographical distribution of the Gadidm, or the cod 

North Atlantic. 

21-24.] 

family, in its relation to fisheries and commerce, 
I 

[In REPORT of the Commimioner for 1877, Part V, 1879, pp. 531457.1 

204. Daniell, W. C. Let,ters referring to his experiments in introducing 
shad into the Alabama River. 

[In REPORT of the Codmissioner for 1872-’73, Pert 11,1874, pp. 387-390.1 
206. Dantziger, Senator. The first five years of the Emden Joint-Stoak 

Herring Fishery Association. 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 761-776.1 

206. Davis, A. C. Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Pert V, 1879, pp. 475477.1 

207. Davis, E. B. Gratifying results of propagating German carp, bream, 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 188% pp. 317-318.1 
and carp in ponds together. Table qualities of carp. 

208. Davis, Peter. Condition of the shore fisheries of Massachusetts and 
Rhode Island in 1871, 

[In REPORT of the Commiseioner for 1871J72, Part I, 1873, pp. 3L33.1 

209. Day, Thomas. Statement concerning the menhaden fishery. 

210. Deane, Samuel. Upon the abundance of fish on the New England 
[In REPORT of the Commissioner for.1877, Part V, 1879, pp. 390-391.1 

coast in former times. 
[In REPORT of the Commissioner for 1871-’72, Part I, 1873, p. 161.1 

211. De Blob, E, T. Statement concerning the menhaden fishery. 

212. -. The origin of the menhaden industry. 

213. Dennis, William. Condition of the shore fisheries of Massachusetts 

[In REPORT of the Commissioner for 1877, Part V, 1879, p. 425.1 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, pp. 46-5S.I 

and lEhode Island in 1871. 
[In REPORT of the Cornmissioner for 1851-’73, Part I, 1873, pp. 13-14.] 
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214. DieVitsch, H., TRANSLATOE. whai does a fish cost? By Ohristian 
Wagner. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 605-BO7.J 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 405-406.1 
216. Dill, Heman 8. Statement concerning the menhaden fishery. 

216. Dodge, Simeon. Statement concerning the menhaden fishery. 

217. Dodge, William, et al, A petition to the Fish Cornmission of the 
United States, signed by the fishermen of Block Island, June 
12, 1877. 

[In REPORT of the  Commissioner for 1877, Part V, 1879f pp. 399-401.1 , 

[In REPORT of the  Commissioner for 1878, Part VI, 1880, pp. 36-39.] 
218. Dousman, H. F. Report relative to hatching and planting of the 

Penobscot salmon. 
[In REPORT of the Commissioner for 1872-’73, Part II,1874, pp. 383-384.1 

210. Dresel, H. a,, TRANSLATOR. A hybrid plaice-PZatessa vu&arh- 
with Rhombus rnaxdmzcs. By K. E. H. Erause. 

220. Duoastel, Id. The transformation of salt marshes into fish ponds. 
[In BULLETIN of the  U. 8, Fish Commission, Vol. 11,1882, pp. 341442.1 

[In REPORT of the  Commissioner for’1880,’Part mII, 1883, pp. 517-531, figs. 2.1 
21. Dudley, H. It. Annual proceedings of the United States Menhaden 

Oil and Guano Association. 
[In’RIEpom of the Commissioner for 1877, Part V, 1W9, pp. 368367.1 

292. I)&, B. P, R. Exportation of salmon ova to New Zealand in 1876. 
[In REPORT of the Commissioner for 187W76, Part IV, 1878, pp. 963-964; *969-‘ 

82% Duncan, J. W. Exportation of salmon ova to New Zealand in 1875. 

2% Dunn, Horace D. Do the spawning salmon ascending the Sacrh-~ 

970; 981-982. 

[In REPORT of the  Commissioner for 3876’76, Part IV, 1878, p. 9g.j 

mento River all die without returning to sea 0 
[In REPORT of the  Commissioner for 1878, Part VI, 1880, pp. 81W316.1 

6. Dhr, Reuben. Uondition of the shore fisheries of Massachusetts 
and Rhode Island in 1871. 

[In REPORT of the Commissioner for 1&71-’72, Part I, 1873, p. 33.1 
0 Dyrenforth, Robert (3. List of patents granted by the United States 

to the end of 1872, for inventions connected with the capture, 
utilization, or cultivation of fishes m d  marino invertebrates. 

[In REPORT of the Commissioner €or 187142, Part I, 1873, pp. 275-280.1 

-, List of patents issued in ths  United States, Great 
ribin, and Canada, up to the end of 1878, relating to fish 
nd the methods, products, and applications of the fisheries. 

[In REPORT of the Commissioner for 1876, kart VI, 1880, pp. 3-10, pl. 16.1 
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228. Dyrenforth, Robert G. Abstract of patents issued iu Great Britain,' 
up to the year 1878, having reference to the pursuik, capture, 
and utilization of the products of the fisheries. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 17-33. J 
220. . List of patents issued in the United States, during the 

years 1879 and 1880,relating to fish and the methods,products, 
and applications of the fisheries. 

[In REPORT of the Cdmmissioner for 1880, Part VIII, 1883, pp. 1047-1048.1 

230. Earll, R. Edward. A report on the history and present condition of 
the shore cod fisheries of Oape Ann, Massachuset,ts, together 
with notes on the natural history and afiificial propagation of 
the species. 

[In REPOFCT of the Commbsiooer for 1878, Part VI, 1880, pp. 686-7'40, pl. 3, in- 
dex; also separately.] 

231. --. Statistics of the fisheries of Maine. 

232. --. The Spanish mackerel, Oybium maoulatum (Mitch.) Ag.; 
its natural histor8 and artificial propagation, with an ,account 
of the origin and development of the fishery. 

[Census Bulletin No. 27'8, 1881, pp. 47.1 

[In REPOST of the Commissioner for 1880, Part VIII, 1883, pp. 395-426.1 

233, Earn, It. Edward, and Marahall MoDonald. Oommercial fisheries of 
the Middle States. 

{Census Bulletin No. 297, lEE2, pp. 14.) 

[Census Bulletin No. 298,1882, pp. 18.1 
234, . Oommercial fisheries of the Southern tic states. 

$336. Eayre, Winslow, Oorrespondence on the subject of the sea fisheries. 

236. Eokardt, R. The experiments in propagating the maifische (Aloect 
[In REPORT of the Commissioner for 1871J72, Part I, 1873, pp. 136-13Y.J 

vulgaris) in 1876 and 1877. . 
[In REPORT of the Cornmissioner for 187'7, Part V, 1879, pp. s53-860.] 

. The peculiaritiee of blue carp. 
L I n  BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, pp. 389-390.1 

, Report on the propagation and growth of carp. 
[In REPORT of the Commissioner for 1879, Pttrt VII, 1882, pp. Wl-fJ73.J 

[In BULLETIN of the U. S. Fish Commission, Vol. 11,1882, p. 168.1 

237. 

238, 

239. Eokardt, 0. Garp propagation and blue carp. 

24.0, Edmunds, M. 0. Obstructione to the ascent of fish in the tributaries 
of Lake Champlain. 

[In REPORT of the Commissioner for 1872J73, Part 11,1874, pp. 622-6!29, 
241. Edwards, B. J, Table of temperatures of the Little Harbor, 

Holl, Massachusetts, from January, 1873, to December, 1873, 
inclusive. 

[In REPORT of tho Commissionor for 1871-'72, Part I, 1873, pp. 88-831.] 
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422. Edwards, Capt. Condition of tAhe shore fisheries of Massachusetts, 
and Rhode Island in 1871. 

[In REPORT of the  Commissioner for 1871-’72, Part I, 1878, pp. 53-59. J 

243. Edwards, Vinal N. Report on the fisheries of Nantucket, Edgar- 
town, Hyannis, Martha’s Vineyard, &., in 1871-’72. 

[In REPORT of the Commissioner for 1871J72, Part I, 1873, pp. 187-192.1 

244. . On the occurrence of t,he Oceanic bonito, Orqnus  
* 

prelamys (LinnB) Poey, in Vineyard Sound, Massachusetts. 

245. Elliott, Henry W. A monograph of the Seal Islands of Alaska. 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. I, 1876, p. OOS.] 

[Special Bulletin 4O, 1862, pp. 176, pl. 29, maps 2; also with modi5cstion as a 

246. Endlioh, F. M. An analysis of water destructive to  fish in the Gulf 
Special Census Bulletin.] 

of Mexico. 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. IV, 1881, p. 124.1 

247, Farlow, W. cf.. List of sea-weeds or marine a lgs  of the sonth coaeb 
of New England. 

[In REPORT of tho Cornmissioner for 1871-’72, Part I, 1873, pp. 281-294.1 

248. . List of marine algae of the United States. 
[In REPORT of the Commissioner for 1873-’74 and 1874J75, Part 111, 1876, p p  

249. --. On the nature of the peculiar reddening of salted 
691-71 7.1 

codfish during the summer season. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 969-974.3 

260. Boport on the contents of two bottles of mater froni 
the Galf of Mexico, forwarded by the Smithsonian Institution 

[In PROCEEDINGS of the U. 8. Nat. Mus.,Vol. IV, 1881, p. 234.1 

[In REPORT of the Commissioner for 1879, Part VII, 188, pp. 1-210, p1. 15, 
261. -- . The marine alga of New England. 

index; also separately.] 

land in 1876. 
%2, Parr, S. C. Exportation ot salmon and whitefish ova to New Zen- 

[In REPORT of the Commiestoner for 1875J76, Part IV, 1878, pp. 996-997; 99‘3.1 

253, Feddersen, A. Abstraot of an article from the (iNordit+k !L’i&skrvt 
for Tiskeri,” 1878, entitled 1‘ Observations on Fishery Exposi- 
tions,” &c. 

(See also under Broeck and Feddersen.) 

I 

[In REPORT of the Cornmissioner for 1873, Part VI, 1880, pp. 43-45.] 
I , 
264. Finn, W. The Iceland herring fisheries. 

865. Finsoh, Dr. 0. Report on a trip in Germany to secure oarp for tho 
[In REPORT of the Commissioner for 1679, Part VII, 1882, pp. 493-496.1 

United States Fish Oommission. 
[In BULETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 220-225.1 
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256. ’ Finsoh, Dr. 0. Report on the transportation of a collection of living 
carp from Germany. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 667470.1 

257. Firth, J. C. Exportation of salmon ova to New Zealand in 1875 

[In REPORT of tho Commissioner for 1875’76, Parti IV, 1878, pp. 959-962; 981- 
and 1876. 

985.3 

land in 1877 and 1878. 
258. --. Shipment of salmon and whit@& ova to New Zea- 

[In REPORT of the Commissioner for 1878, Par t  VI, 1880, pp. 829-831 j 833-834; 
836 j 837-839 j 860-863 j 866-867 j 872 j E75 j 902.1 

259, Fisher, F. B. Fishing and fish culture in Florid;. 

260. Fletoher, Wm, W. Report relative to  the hahhing and planting of 
[In BULLETIN of the  U. S. Fish Commission, Vol. I, 1881, p. 251.1 

the Penobscot salmon. 
[In REPORT of the Commissioner for 187ZJ73, Part 11, 1874, p. 380.1 ’ 

261. Forbes, 8. A. The food of young whitefish (Ooregonus olupevor- 
‘7.&8.) 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1&l, pp. 19-20.] 

262. --. On the food of young whitefish (Ooregontzcs). 

263. 

264. 

266. 

288. 

267. 

268. 

269. 

270. 

[In BULLETIN of the U. 8. Fish Commiseion, Vol. I, 1881, pp. 269-270.1 

--. An inquiry into the first food of young lake whito- 
fish (Coregonus olupevormis). 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 402-403.’] 

Foster, D. E. Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part V, 1879, p. 453.1 

Fox, E. Exportation of salmon ova to Ne* Zealand in 1876. 
[In REPORT of the Commissioner for 187W76, Part  IV, 1878, p. 968.1 

Fraiohe, FBLix. A practical guide to oyster culture and the meth- 
ods of rearing and multiplying edible marine animals. 

[In REPORT of the Commissioner for 1880, Part  VIII, 1883, pp. 753-824,5gs. a7, 

Friedlamder, Osoar 0. Notes on the menhaden fishery. 
[In BULLETIN of the U. 8. Fish Commission, Vol. 11,1882, p. 252.1 

Friele, H. An account of the fisheries of Norway in 1877. 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 707-739.1 
Friend, R. A. Statement concerning the menhaden fishery, 
[In REPORT of the Commissioner for 1877, Part VI 1879, pp. 377478.1 

Furman, W. E. Description of improved apparatus in fish-hatch- 

[In REPORT of the Cornmissioner for 187!2-’73, Part 11, 1874, pp. 586-5m.l 

index.] 

ing. 
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271. aSge, Qeorge, Statement concerning the menhaden fishery. 

272. Qainea, Kemp. Growth, spawning, and distribution of German carp 
reared from twenty fish furnished by the U. 8. Fish Oommis- 
sion, November 29,1880. 

[in REPORT of the Commissioner for 1877, Part V, 1879,’~. 479.1 

[In BULLETIN of the U. 5. Fish Commission, VoL 11,1882, p. 392.1 

273. Gallup, B. Frank. Oatohing dogfish for oil and guano. 

274. Qallnp, Etorgan & Co. Statement concerning the menhaden fishery. 

276. Bsmge’e, John. On artificial refrigeration, 

27’6. Qarman, Samuel. Synopsis and descriptions of the American Rhi- 

. [In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 246.1 

[In REPORT of the Commissioner for 1877, Part V, 1879, p. 417.1 

[In REPORT of the  Commissioner for 1877, Part V, 1879, pp. 901-972, pl. 3, figs. 5.1 

Itobatiaa?. 

277. Qasoh, Adolf. Pond cultivation on the Kani6w estate (District of 
Biala, Galicia), the property of his imperial highness, Arbh- 
duke Albrecht of Austria. 

[In PROCEEDINGB of the U. S. Net. Mus., Vol. 111,1880, pp. 516-523.1 

[In REPORT of the  pommssioner for 1@0, Part VIII, 1883, pp. 533-543.1 

218. Qent, John J. Upon the abundance of fish on the New England 
ooast in former times. 

[In REPORT of the  Commissioner for 1871J72,Part I, 1873, pp. 149-154.1 

79. Qiii‘ord, Qeorge. The disappearahe of sardines from the Vendean 
coast, and its causes. 

[In BULLETIN of the U. S. Fish Commission, Vol. II, 1882, pp. 13-14.] 

80. Gilbert, Charles E. List of fiahes observed at Punta Arenas, on the 
Pacific coast of Oentral America. 

[In BULLETIN of the U. 8. Fish Commission, Vol: 11, 1882; p. 112.3 
(See also under Jordan and Gilbert.) 

Oolony trout-ponds at  Plymouth, Mass. 
1. Gilbert, W. L. Growth of the siilbling (19ccZmo aalvelinw) in the Old 

[In BULLETIN of the U. 8. Fish Cornmission, Vol. I, 1881, p. 427.1 

282. Qill, ICheodore. Oatalogue and bibliography of the fishes of the east 
coast of North America. 

[In REPORT of tho Commissioner for 1871J72, Pert I, 1873, pp. 779-822. dlso in 
Smithsonian Miaaellaneons Colleotiome, Vol. XIV, Smithsonian Pub. No. W.) 

83, --, Natural and economical history of the gourami. 
[In REPORT of the Cornmissioner for 1872-’m, Part 11, 1874, pp. 710-728, PI. A) 

--. Bibliography of reports of fishery commissions. 
[In REPORT of the  Commissioner for 187g73, Part 11, 1874, pp. 774-784.3 
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286, Gill, Theodore. Synopsis of the pediculate fishes of the eastern 
coast of extratropical North America. 

[In PROCEEDINGS o f  the U. S. Nat. MUS:, Vol. I, 1878, pp. 216-221.1 

286. . Note on the Antennariidm. 

287. --. On the proper specific name of the common pelagic 
[In PROCEEDINGS of the IJ. 8. Nat. Mus., Vol. I, 1878, pp. 221-222.1 

Antennariid, Pterophryne. 
[In PROCEEDINGS of the  U. S. Nat. Mus., Vol. I, 1878, pp. 223-226.1 

288. -- . Note on the Ceratiide. 

289. -- . Note on the MuZtheidce. 

290. --. On the identity of the genhs Leurynnis Lockington, 

[In PROCEEDINGS of the  U. 5. Nat. Mus., Vol. I, 1878, pp. 227-5231.] 

[In PROCEEDINGS oi  the  U. S. Nat. MUS., Vol. I, 1878, pp. 231-232.1 

with Lycodopsis. 
4 n  PROCEEDINGS of the  U. S. Nat. Mus., Vol. 111, 1880, pp. 247-248.1 

[In PROCEEDINGS of the U. S. Nat. Mus.,*Vol. IV, 1881, pp. 162-164.1 
291. . Note on the latiloid genera. 

292. . Bibliography of the fishes of the Pacific coast of the 
United States to the end of the year 1879. 

[BULLETIN of the National Museum, No. 11, 1882, pp. 64.1 

293. . On the family OentropomidE. 

294. . Nomenclature of the Xiph+i&. 

296. --• On the family and subfamilies of Uarangidce. 

290. 

297. --. Note 011 the Myzonts or Mureipdbranchiate 

298. . Note on the Bdellostomida and Myxinkih,  

299. --. Note on the Petromnyzontids. 

300. . Supplementary note on the Pedimlati. 

301. --. 0' o s t h e  Pomatomih. 
[In PROCEEDINGB of the  U. S..Nat. Mus., Vol. V, 1882, p. 557.1 

302. Note on the afflnities of the Ephippiids. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. 484485.3 

[In PROCEEDINGS of the  Nat. Mus., Vol. V, pp. 4E)ii-Q86.] 

[In PROCEEDINGS of the  U. S. Nat. Mus., Vol. V, 1882, pp. 487-493.1 

. kote  on the Leptocardians, 
[In PROCEEDINGS of the  U. S. Net. Mus., Vol. V, 1882, pp. 515-516.3 

[In PROCEEDINGS of the  U. 8. Nat. MUS., Vol. V, 1882, pp. 616-517.1 

[In PROCEEDINGS of the  U. 8. Kat. MUS., Vol. V, 1882, pp. 617-620.] 

[Ip PBOCEEDINGS of the  U. S. Nat. Mue., Vol. V, 1882, pp. 521-526.1 

[In ~BOCEaDINas of the  U. 6. Nat. Mus., Yo]. v, I8@, pp. 551456.1 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. 557-50.] 
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303. Gill, Theodore. On the relations of the family Lobotidm 
[In PROCEEDINGS of the U. 8. Na!. MU&, Vol. V, 1882, pp. 660-661.1 

304. --, Note on the relationships of the.Eclteneidid8. 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. 561466.1 

906. . Note on the genus Bparus. 

306. On the proper name of the bluefish. 

307'. Gilleapie, Samuel. Qrowth and food of carp. 

308. Glazier, W. C. W, Assistant surgeon, M. H. 5. On the destruction 

[In PROCEXIDINQS of the U. 6. Nrtt. Mus., Vol. V, 1882, pp. 666467.1 

[?n PROCEEDINGS of tho U. 8. Nat. MUS., Vol. V, 1882, pp. 667-670. J 

[In BULLETIN of U. 8. Fish Comniiesion, Vol. 11, 1W2, p. 300.1 

of ash by polluted waters in the Gulf of Mexico, 
[In PROCEEDINGS of the U. S. Nat. MUS., Vol. IV, 1681, pp. 126-127.1 

300. Goode, (3. Brown, Oatalogue of the fishes of the Bermudas. Based 
chiefly upon the collections of the United States National Mu- 
seum. 

[BULLETIN of the National Museum, No. 5, 1876, pp. 84, index.] 

310. --. Classification of the collection to illustrate the ani- 
mal resources of the United States. A list of substances de- 
rived from the animal kingdom,mith synopsis of the useful 
and injurious animals, and a classification of methods of cap- 
ture and utilization. 

[BULLETIN of tho National Museum, No. 6,1876, pp. 140, index.] 

311. --, TRANSLATOR. Notes on the American species of the 
genus Oybium, By PBlipe Poey. 

[In PROCEEDINGS of tha U. S. Net. Mus., Vol. I, 1878, pp. 3-5. J 

. The Olupea tyrannus of Ltttrobe. 

The occurrence of Belone 1a.timan f n  Buzzard's Bay, 
[In PROCEEDINQS of the U. 8. Net. Mu@., Vol. I, 1878, pp. 543.1 

U. 8. Nat. Mus., Vol. I, 1878, pp. 6-7. J 

. The voices of crustaceans. 
U. S. Nat. Mus,, Vol. I, 1878, pp. 7-8.1 

ion of the Americaq species of'the genus Bra- 
escription of a new species from the Gulf of 

[In PROCEEDING@ of the U. S. Nat. Mus., Vol. I, 1878, pp. 30-42.) 

owurrence of Eippocanapus antiquorum, or an 
Saint George's Banks. 

TIn PROCEEDINGS of the u. s.  at. Mus., VOI. I, 1878, pp. 46-46,] 
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311. Gioode, (3. Brown. On two fishes from the Bermudas, mistakenly 
described as new by Dr. Giinther. 

[In PROCEEDINGS of the U. S. Nat. Mud., Vol. I, 1878, pp. 462463.1 

318. . Apreliminary catalogue of the fishes of' the Saint 
John's River and the east coast of Florida, with *descriptions 
of a new genus and three new species. 

[In PROCEEDINGS of the U. 8. Nat.Mus., Vol.11, 18?9, pp. 10&-121.] 

319. - -. A study of the trunk-fishes (Ootraciontidce), with note8 
upon the American species of the family. 

[In PROCEEDINGS of the U. S. Nat. MUS., Vol. 11,1679, pp. 261-283.1 

320. . Catalogue of the collection to.illustrate the animal 
resources and the fisheries of the United States, exhibited at 
Philadelphia in 1876 by the Smithsonian Institution and the 
United States Fish Commission, and forming g, part of the 
United States National Museum. 

[BULLETIN of the National Mumum, No. 14, 1879, pp. 351, index.] 

321. . The natural and economical history of the American 
menhaden. 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 1-629, pl. 31, index.1 

522, --. Exhibit of the fisheries and fish culture of the United 
States of America at the Internationale Pischerei- Ausstellung 
held at Berlin, April 20,1880, and forming a part of the collec- 
tions of the National Museum made by the United States Fish 
Oomaission . 

[BULLETIN of the National Museum, No. 16, 1880, pp. 236.1 

323. . , Descriptions of seven new speoies of fishes from deep 
soundings on the southern Now England coast, with diagnoses 
of two undescribed genera of flounders, and a genus related 
to Nerlzccius. 

[In PBOCEEDINOS of the U. 8. Nat. Mus., Vol. 111, 1880, pp. 33740.1 

324. . Fishes from the deep waters on the south coast of 
New England, obtained by the United States Fish Commission 
in the summer of 1880. 

[In PBOCEEDINCM of the U. S. Nat. M u . ,  Vol. 111, 1880, pp. 467-488.1 

326. --. The frigate mackerel ( A d o  roohei) on the New Eng- 
land coast. 

[In PROCEEDINOS of the U. 8. Nat. Mus., Vol. III, 1880, pp. 632-536.1 

326. . Notmanthus phiz8ganorus, a new species of Notmw. 
tlha%!a from the Grand Banks of Newfoundland. 

[In PROOEEDINGS of the U. 8. Nat. MUS., Vol. In, 1880, pp. 635631.1 

. Statistics of the fisheries of the Great Lakes, 
[CENSUS BULLETIN, No. 261,1881, pp. 8:] 

327. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 27 

528. Goode, Q. Brown. Statistics of the fisheries of the Pacific coast. 

529. --. The Carangoid fishes of the United States-pom- 
[ CEN8U8 BULLETIN, NO. 176, 1881, pp. 6.1 

panoes, crevaUs, amber-fish, Bo. , 

[In BULLETIN of the  U. S. Fish Commiesion,'Vol. I, 1881, pp. 30-43.1 

330. --- , Notes on the life-history of the eel, chiefly derived 
from a study of recent Europaan authorities. 

[In BULLETIN of the U. S, Fish Commission, Vol. I, 1B1, pp. 71-112.1 

tiop of the members of the swordfish family (X4pWiidcs.) 
391. --. The taxonomic relations and geographical distribu-, 

[In PROCEEDINGE of the  U. S. Nat. Mus., Vol. IV, 1881, pp. 41W33.1 

392, --, The first decade of the United States Fish Commis- 
sion j its plan of work and accomplished results, scientifio and 
economical. 

[In BULLETIN of the U. 8. Fish Commission, Vol. 11, 1882, pp. 169-178.1 

333. --. Notes on the L~mpreys-Petromy~onti~.  

334, --. Plan of inquiry into the history and present condition 
[In BULLETIN of the U. 8. Fish Commission, Vol. II, 1882, pp. 349-.354.] 

of the fieheries of the United States. 
[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 3-58; also sep- 
arately. by the Census, No. 7440.) 

356. . The first decade of the United States Fish Oommis- 
sion ; its plan of work and accomplished results, scientific and 
economical. 

[Iu REPOI~T of the  Commissioner for 1880, Part VIII, 1883, pp. 5 3 4 2 ;  also in 
Smitbsonian ReporC, 1880, pp. 140-149.1 

836. . Materia@ for a history of the swordfishes. 
[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 281-392, pl. 24, 
index; also separately.] 

(See also under Baird, Walker and Goode.) 
The Oraig flounder of 

Europe, Gtyptooephalus OyrtOglO88248, on the coast of North 
America. 

337. Ooode, Q. Brown, and Tarleton E. Bean. 

[In PHOCEEDINGS of the U. 8. Nat. Mus., Vol I, 1878, pp. 19-23.] 

[In PROCEEDINGS of the U. S. Net. Mus., Vol. I, 1878, pp. 24-28.] 
. The Oceanic Bonito on the coast of the United States. 

8 --. Description of UaulolaWEus' mhop8, a new speoiies of 
fish from the Gulf coast of Florida. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vu]. I, 1878, pp. 42-45.] 

-. On a new serranoid fish, BpinqhZh dmtnoocd- 
hayi, from the Bermudas and Florida. 

[fn PROCERDING~ of the  U. 8. Nat. MuB., Vol. I, 1878, pp. 173-176.] 
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341. mode, GI. Brown, and Tarleton E. Bean. Descriptions of two new 
species of fishes, Lutjanus blackfordii and I;utijanus stearnsii, 
from the coast of F’lorida. 

[In PROCEEDINGS of the U. 8. Nat. Mus., Vol. I, 1878, pp. 176-181.1 

342. --. A note upon the black grouper, Epinephelm ltigritiis 
(Holbrook) Gill, of the southern coast. 

[h PROCESDINQS Of the u. 8. N&t. MIIN., VOl. I, 1878, pp. 182-184.] 
343. . Descriptions of two gadoid fishes, Phy&8 $h%%ri 

and Eabporphyrzca viola, from the deep-sea fauna of the North- 
western Atlantic. 

[In PROCEEDINUS of the U. 5. Nat. Mua, Vol. I, 1878, pp. 256-260.1 
344. --. Description of Argentina syrtensium, a new deep-sea 

fish from Sable Island Bank. 
[In PROCEEDIXWS of tho U. S. Nat. Mus., Vol. I, 1878, pp. 261-263. 

346. ---. The identity of Rhinonemus cuudaa@a (Storer) Qill, 
with C3adu8 cimbrius Linn. 

[In PROCEEDINGS of the U. S. Nat, MIIS., Vol. I, 1878, pp. 348549.1 

348. . Note on Platessa ferruginea, D. H. Storer, and Pla- 
tessa rostrata H. R. Storer. 

[In PROCEEDINQS of tho U. 8. Nnt. MUS., Vol. I, 1878, pp. 361-3@2, 

347. . On the identitg: of Brosmius amerioanue Gill, with 
Brosmius Brosqe (Muller) White. 

[In PROCEEDINGS Of the U. 13. Nat. MUS., Val. I, 1878, pp. 362-36S.l 

348. --. Descriptions of a species of I;. codes (A. pmillzls) ob- 
tained by the United States Fish Oornmis6ion. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. XI, 1879, pp. 44-46.] 

340. . Description of a new species of amber fish (Herdola 
8tearmsG) obtained neax Pensaoola, Fla., by Mr. Silas Steams. 

360, . Description of AZ&ocephalus bairdii, a new species of 
fish from the deep-sea fauna of the Western Atlantic. 

[In PROCEICDINQS of the U. 8. Nat. Mus., Vol. 11, 1879, pp. 48-51.] 

[In PROCEEDINGS of the U. S. Net. MUS., Vol. 11,1879, pp. 55-57.] 

361. . Oatalogue of a collection of fishes sent from Pensa- 
cola, Fla., and vicinity, by Mr, Silas Stearria, with descriptions 
of six new 8pecies. 

[In PROOEEDINOS of the  U. S. wat. Mns., VoL 11, 1879, pp. 121-156 

362. . Description of a new genus and species of fish (Lo- 
phobtilus chamcekonticeps) from the sonth of New Englaqd. 

In PROCEEDINGS of the U. I?. Nat. Mus., Vol. JI, 1879, pp. 205-209.1 
963. . Description of R new species of Liparis (L, rant&) 

obtained by the United States Fish Oomrnission off Halifax, 
Nova Scotia. 

[In PROC~UCDINUS oftlie U. S .  Nnt. MuN., Vol. 11, 1879, ])p. 4C+48.] 
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364. Goode, a. Brown, and Tarleton H. Bean. On .the occurrence of Zy- 
codis vahlii Reinhmdt, on 'La Have and Qrauud Banks. 

[In PROCEEDINGS of the U, S, Nat. Mus., Vol. 11, 1879, pp. 209-210.3 

366. . Catalogue of a collection of fishes obtained in the Gulf 
of Mexico by Dr. J. W. Velig with description of seven new 
species. 

366. --. A list of the species of fishes recorded as occurring in 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 11,1879, pp. 333-345.1 

the Gulf of Mexico. 
[In PROOREDINGS of the  U. S. Net. Mus., Vol. V, 1882, pp. 234-240.1 

357. ---. Description of a new epecies of fish (Apogon pan& 
onis) from the deep water off the mouth of Ohesapeake Bay. 

[In PROCEEDINGS of the  U. 8. Nat. MUS., Vol. IV, 1881, pp. 160-161.] 
368. -. Benthodesmzcs, a new genua of deep-sea flahes, allied 

to h?JN&pUS. 
[In PROCEEDINQS of the U. S. Nat. Mns., Vol. IV, 1881, pp. 379483.1 

369. . Description of twenty-five new species of fish from 
the southern United Stabs, and three new genera, fitharous, 
Ioglosszts, and Uhrioaorwr. 

[In PROCEEDINGS of the U. 8. Nat. MUS., Vol. V, 1882, pp. 412-437.3 

880. Qoode, Q. Brown, and J. W, Collips, The winter haddook fishery of 
New England. 

separately. ] 
[In B U L L E ~  of the U. 8. Fish Commisaion, Vol. I, 1881, pp. 226-4236; also 

Ssl, Qrant, John. Btrttement concerning the menhaden fishery. 
[In REPORT of the Commissioner fpr 187'7, Part V, 1879, pp. 378419.1 

nebec salmon caught in the Hudson 

[In BULLETIN of the  U. 8. Fieh Commission, Vol, I, 1881, p. 271.1 

4 Green, Seth. Report on shad-hatching operations in 1872. 
[In REPORT of tho Commissioner for 1872J73, Part 11,1874, pp. 406406.1 

----. Report on shad-hatohing operations in 1873 on the 

[In REPORT of the Commissioner for 187P73, Part 11, 1874, pp. 406-408.1 

for 187P73, Part 11, 1874, pp. 678.580.] 

[In REPORT of the Commissioner for 1872-'73, Part 11,1874, pp. 587488.1 

Savannah, Neuse, and Roanoke Rivers. 

, Description of improved apparatus in fish-hatching. 

. Rearing of Oalifornia mountain trout (Salmo iridOU8). 
Commission, Pol. I, 1881, p. 27.1 

, Salmon caught in Gtenosee Biver, New Pork. 
In BULLETIN of the U. 8. Fish Commiseion, Vol. I, 1861, pp. 23-24.] 
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369. Qreen, Seth. The introduction of land-locked salmon into Weodhull 

Lake, Xew Pork, and the Rubsequent capture of some of them. 
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[In BULLETIN of the U. 8. Fish Cornmission, Vol. I, 1861, p. 421.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 12.1 
370. QrifEth, William. Result of planting shad in the Ohio River. 

371. &iswold, Charles D. Experiments with a view to transplanting 

[ln REPORT of the Commissioner for 1673-'74 and 1874275, Part 111, 1876, pp. 

372, Haaok, Direotor. A German view of the American section in the 

shad a few months old. 

370-372. 

Berlin Fishery Exhibition. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 57-58.1 

[In REPORT of the Commissioner for 1879, Pnat VII, 1882, pp. 675485.1 
373. --. Raising s:tlmonoids in inclosed waters. 

3 74. . Treatment of young salmonoids and coregoni from 
the time they leave the egg till they Itre fully developed and 
can be placed in open waters. 

[In REPORT of the Commiseioner for 155'9, Part VII, 1882, pp. 637-693.1 

376. Haberehaw, Frederiok. Bringing whale oil from the Pacidc to New 
Pork. 

[In BULLETIN of the U. Si Fish Commission, Vol. 11, 1882, p. 215.1 

376. Haime, Jules. The history of fish-culture in Europe from its early 
records to 1854. 

[In REPORT of the Commisfioner for 1872-'73, Pnrb 11, 1874, pp. 465492.1 

377. Hall, J. F. Statement concerning the menhaden fishery. 

378. Hallet, Almoran. Condition of the shore fisheries of Massachusetts 
r In  REPORT of the Commissioner for 1877, Part V, 1879, p. 481.1 

and Rhode Island in 1871. 
[In REPORT of the Commhsioner for 1871-'7'2, Pwt I, 1673, pp. 47-49.] 

379. Hamlin, A. C. On the salmon oE Maine. 

380. Handy, Hetsel. 
[In REPORT of tho Commissioner for 187'2J73, Part 11, 1874, pp. 836-356.1 

Condition of the shore fisheries of Massachmetts 
and Rhode Island in 1871. 

[In REPORT of the Commissionor for 1871J72, Part I, 1873, pp. 61-53.] 
881. Handy, Hetsel, et al. Memorial of citizons of Hyannis addressed to 

Congress, praying that laws be passed prohibiting the use of 
fixed apparatus for capturing fish. 

[In REPORT of the Commiseioner for 1871272, Part I, 1873, pp. 137-138.1 

882. Haraing, Charles W. Inquiries concerning the propagation of Ameri- 
can smelt arid shad, and *notes on the fisheries of the Wash in 
Engllaqd. 

[In BULLETIN of tho U. S. Fidi Cornmission, Vol. I,  1861, pp. 4-29.) 
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383. Harding, Charles W. The utilization of localities in Nwfolk and Snf- 

folk, suitable for the cultivation 0: mussels and other shell fish. 
[In BULLETIN of the U. 5. Fish Commission, Vol. 11, 1882, pp. 83-88,] 

384. Harding, Garrick M. Suggestions to fish-culturists. 

386. Hardy, Josiah. Statement concerning the menhaden fishery. 

386. Harger, Oscar. Notes on New England Isopoda. 

387. - --. Report on the marine Isopoda of New England and 

[In REPORT of the  Commissioner for 1878, Part VI, 1880, pp. 297-462, pl. 13, index.] 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 55-56.] 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 410-412.J 

[In P~OCEIEDINQB of the U. S. Nat. Mus.; Vol. 11, 1879, pp. 157-105.1 

adjacent waters. 

388. Ham, W. A. Statement concerning the menhaden fishery. 

389, Harvey, lK. Fishing and consumption of Fish in Newfoundland. 

390. Haskell, E. H. Second annual appearance of young cod hatcbed 
by the United States Fish Commission in Gloucester Harbor, 
in the winter of 1879-230. 

[In REPORT of the Commiesioner for 1877, Part V, 1879, p. 478.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 10.2.1 

[In BULLETIN of the u. s. Fish Commission, vel. 11, 1882, p. 112.1 

301. Hatoh, Thomas E. On the silver-trout of Monadnock Lake, New 
Hampshire. 

[In REPORT of the Conimissioner for 187243, Port 11, 1874, p. 372.1 

392, Hatsel, W. T. Statement concerning the menhaden fishery. 

393. Hausser, A. E. Oyster culture in Morbihan. A report prepared 
in the name ot the Commissioners of the Competive Exhibi- 
tion at Vannes. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 943-999, figs. 10, 

[In REPORT of the Cormnissioiier for 1877, Part V, 1879, pp, 477-478.1 

iu dex. ] 

394. Havens, W. 8. Statement concerning tho menhaden fish 

396- Hawkins Brothers. Statement concerning the menhaden fishery. 

3g& Hawkins, J. W. An opinion regarding the influence upon the coast 

[Is REPORT of the  Commissioner for 1877, Part V, 1879, pp. 441443.1 

[In REPORT of the Conimimioner for 18777, Part  V, 1879, pp. 443-444.1 

fisheries of the steamers used in t,he menhaden fisher?;. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 966-268.1 

s07- Ray, 0. P, On a collection of' fishes from Eastern Mississippi. 
PROOEEDING~ of tho U. 8. Nat. MUS,, Vol. 111, 1880, pp. 4S&jl4.] 

-. On a collection of fishes from the Lower Mississippi 
Valley. 

[Ill I~UL;~F,TIN of the U. 8. Fish Commission, Vol. 11,1882, pp. 57-76.] 



2 BULLETIN OF THE UNITED STATES FISH COMNISSION. 

399. Hayward, JOE. S, Catch of fish in Newfoundland and Labrador in 
1881. 

[In BULLETIN of the U. S. Fish Cornmission, Vol. 11, 1882, p. 286.1 

400. Healy, B. Striped bass in Piankatank ftiver, Virginia. 

401. Hector, James. Exportation of salmon and whitefish ova to New 

[In REPORT of the Commissioner for 187W76, Part  IVY 1878, pp. 971-973, 982 ; 

, Shipment of salmon ova to New Zealand in 1877, and 

[In REPORT of the Commissioner for  1878, Part  VI, 1880, pp. 835-836; 851-853; 
856; 876478.1 

403. Hegt, J. Moordhoch. Shipment of salmon ova to the Netherlands 
in 1877. 

[In BULLETIN of the U. S. Fish Cornmimion, Vol. 11, 1882, pp. 75-76.] 

Zealand in 1876. 

989-993, 995; 997; 998-999; 1003.1 

402. 
whitefish in 1878. 

[In REPORT of the Commissioner for 1878, Part  VI, 1880, pp. 916-918.1 

404. Hemphill, Henry. On the habits and distribution of the geoduck 
a clam of the Pacific (Blycimeris generosn, Gld.), with sugges. 
tions as to its introduction into the Atlantic coast of the United 
States. 

406. Hensen, V. The spawning process of salt-water fish, and its im- 
portance to fishermen. From investigations of the commis- 
sion for the scientific examination of the German seas. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 54-57, flgs. 2.1 

406. Hemes, Otto. On the mature male sexual organs of the conger 
eel (Uonger vulgaris), with some observations on the male of the 
common eel (Angwilla vulgaris, Fleming). 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, pp. 200-201.1 

[In BULLIE’I(m of the U. S. Fish Commission, Vol. I, 1881, pp. 126-130.1 
* 

407. . The propagation of the eel. . I 

408. Hessel, Rudolph. The salmon of the Danube, or the Hunho (ij’alsno 
[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 457-4462, figs. 3.1 

hzcoho), and its introduction into American waters. 
rIn REPORT of the  Commissioner for 1872-’73, Part 11,1874, pp. 161-166.7 

especially of the CyTrinida, in artificial propagation. 
409. ---, Method of, treating adhesive eggs of certain fishes, 

[In REPORT of the Commissioner for 1872J7.7, Part 11, 1874, pp. 567670, pl.] 

410. --. The carp and its culture in rivers and lakes, and its I 

[In REPORT of the Cornmissioner for 1$75-’76, Part IV, 1878, pp. 866-900, fig& 6; 

411. --. Artificial culture of medicinal leeches and of spekee 

introduction into America. 

also separately.] 

of Helix. 
[In BULLETIN o f  the  U. 8. Fish Commission, Vol. I, 1881, pp. 264-265.1 
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412. Heyser, E. Growth of mirror carp sent to Georgia by the United 
- _I_ 

States Fish Commission. 
[Iu BULLETIN of tho U. S .  Fish Commission, vol. 11, 1882, p. 18.1 

413. Hiester, Charles E. Fish culture for profit. 

414. --. Amwers to questions relative to catfish. 

415, Higginson, Francis, Upon the abundance of fish on the New Eng- 

[ Iu  BULLETIN of the U. S. Fish Commission, VoI. I, 1881, pp. 382383.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 76-79.] 

land coast in former times. 
[Io REPORT of the Commissioner for 1871J72, Part I, 1873, p. 161.1 

416, Himes, C. F. TIZANSLATOR. Carp ponds. From the Lawdwirth- 
schaft und Industrie. 

[In REPORT of the Commissioner for 187334 end 1874175, Part 111,1876, pp. 
5:J5-5!%.] 

417. Hinckey, Isaac. The fish-eating cows of Provincatown, M ~ s s ~ c ~ R -  
setts. 

418. Hinckly, jr., Thos. Condition of the ehore fisheries of Massachu- 
[In BULLETIN of the U, S. Fish Commission, Vol. 1, 1881, p. 134.1 

setts and Rhode Island in 1871. 
[In REPORT of the Commiesioner for 1871-'72, Par t  I, 1873, pp. 59-67,] 

410. Eobbs, Orlando. A list of Ohio River fishes sold in the markets. 

Q O .  Eodge, E. B. Result of propagating salmon. 

421. Eoek, P. P. C. Researches on the generatho organs of the oyster 

[In BULLIDTIN of the U. 8. Fish Commission, Vol. I, 1881, pp. 124-125.1 

[In REPORT of the  Commissioner for 1878, Part; VI, 1880, p. 930.1 

(0. edulis). 
[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1888, pp. 343-345.1 

4%. --. Oyster cultivation in the Netherlands. 

423. Eolmes, Xathew. Shipment of salmon and white5sh ova to New 
[In REPORT of the Commissioner for 1880, Pert VIII, 1R83, pp. 1029-1036.] 

Zealand in 1877 and 1878. 
[In REPORT of the Commissionor for 1878, Part VI, 1880, p. 860.1 

424. Eolton, Marcellus c), Description of improved apparatua ih fish- 
hatching. 

[In REPORT of the Commiasioner for 1872173, Pert XI, 1874, pp. 580682.1 

425- Borst, R. A contribution to  our knowledge of the development of 

[In BULLETIN of tho U. 8. Fhh Commission, Vol. 11, 188'2, pp. 159-107, @3.12.] 

the oyster (Ostrea edulis L.). 

Bull. U. 8. I?. O., 83-3 
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426. Houghton, Robert. Shipment of salmon ova to New Zealand ire 
1877, and whitefish in 1878. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. E(34-835; 849.1 

427. Howard, H. Exportation of whitefish ova to New Zealand in l87G. 

428. Hubbard, W. F. Report of salmon-hatching operations in 1878, at 

[In REPORT of tho Commissioner for 1875-’76, Part IV, 1878, pp. 999-1001.] 

the Ulacksmas hatchery. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 771-772.) 

420. Huddlestone, Frederick. Shipment of salmon ova to New Zealand 
in 1877. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 858 ; 863-864.1 

430. Hughes, Smith E. 

431. Humphrey, Mrs. B. Statement concerning the menhaden fishery. 

432. Huxley, T. H. See (1. Walpole; also see Caird, Huxley aud Lefeme, 
433. Ingalls, J. F. Character of the streams on the northern shore of 

Live ponds for fish in New Jersey. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 349-351.1 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 387-383.1 

Lake Michigan. 
[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 630-632.1 

434. Ingersoll, Ernest. On the fish mortality in the Gulf of Mexico. 

435. --. The oyster industry ; in the history and present COD- 

dition of the fishing industrie8. Prepared under the direction 
of Prof. 5. F. Baird, United States Cornmissioner of Fish 
and Fisheries, and G. Brown Goode, Assistant Director United 
States National Museum. 

[In PROCEEDINGS of the U. S. Nat. MIIA., Vol. IV, 1881, pp. 74-80.] 

[Special Census Bollot>in, 4”, 1881, pp. 251, pl. 13.1 

436. Ingham, 3%. E. Statement concerning the menhaden fishery. 

437. Jacobson, H. TRANSLATOR. Report on the progress of pisciculturo 

[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 493-513.1 

438. . TRANSLATOR. Report 011 the state of pisciculture iu 
France and the neighboring countries. By M. Bouchon-Bran- 
dely. 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 433434.1 

in Russia. By Theodore Soudakbvicz. 

[In RICPOI~T of the Commissionor for 18/2-’73, Part 11, 1874, pp. 613-523.1 

430. . TRANSLATOR. Statistics of the most important fish- 

[In REponT of the Commissionor for 1873J74 and 1R74-’75, Part 111,1876, pp. 
eriea of the North Atlantic. By Earl  Dambeck. 

21-24.] 
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440. Jacobson, H. TRANSLATOR. Statistical data ‘regarding the Swe- 
dish fisheries. By Hjalmar Widegren. 

[In REPORT of the Commissioner for 187344 and 1874-’75, Part 111,1876, pp. 
31-34.1 

441. -- . TRANSLATOR. The Norwegian Herring fisheries. By 
A. I. Boeck and A. Foddersen. 

[In REPORT of the Cornmissioner for 1873-’74 and 1674-’75, Part 111,1876, pp. 

442. --. TRANSLATOR. Preliminary report for 187344 on the 
herring and the herring fisheries on the west coast of Bwedeii. 
By Axel Vilhelm Ljungman. 

97-12!!,] 

[In REPORT of the CommirJsioner for 1873-’74 and 1674-’75, Part 111, 1876, pp. 
123-167.1 

443. . TRANSLATOR. On the spawning and developmenk 
of the codfish. By 

213-222.1 

From tho Weser Zeitzcng. 

[In REPORT of the Commissioner for 1673-’74 and 1874-’75, Pert 111, 1876, pp. 

w. --, TRANSLATOR. Living shad on their way to the Weser. 

[In REP0n.r of the Comniissioner for 1873274, and 1M4-’75, Part 111, 16’6, pp. 

445. . TRANSLATOR. The food and mode of living of the 

[In REPORT of tho Commissioner for 1373-’74, and 1674J76, Part 111, 1\96, pp. 

330-336.1 

salmon, the trout, and the shad. By D. Barfurth. 

735-759. ] 

446. . TRANSLATOR. An account of the Loffoden Island8 
of Norway. From Das Ausland. 

L In REPORT of the Commiseioner for 1877, Part V, 1879, pp. 659-564.1 

447. --. TRANSLATOR. Report of practical and mientific in. 
vestigations of the cod-fisheries near the Loffodeii Islands, made 
during the years 1864J69. By G. 0. Sars. 

[In REPORT of the Commissioner for 1677, Part V, 1379, pp. M5-Bll.l 
448. . TRANSLATOR. ICeport of practioal and scientific in- 

vestigations of the cod-5sheries near the Loffoden Islands, macle 
during the years 1870-”73. By G. 0. Sars. 

[In REPORT of the Commissioner for 1677, Part V, 1879, pp. 612-691.] 
44% --. TRANSLAT~OR. Reports made to the 1kq)artmcnt of 

the Interior of investigations of the salt-water fisliories of Nor- 
way during the rears 1874277. By G. 0. Sam. 

[In IlmoirT of  the Commissioner for 1877, Part V, 1879, pp. 663-705.1 

. TRANSLATOR. The first five years of tho Emden 
joint-stock 1ierring.fishery association. By Senator Dantzeger. 

QBO. 

tIn REPORT of tho Commissioner for 1877, Part V, 1879, pp. 551-776 3 
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451. Jaoobson, H. TRANSLATOR. The best food for young salmonoids 
[From circular of Deutsclte and for larger sdmonoids in ponds. 

Fischerei- Verein.] 
[In REPORT of the  Commissioner for 1877, Part V, 1879, pp. 779-782.1 

452. . TRANSLATOR. The experiments in propagating 
maifische (Alosa vulgaris), in 1876 and 1877. By R. Eckardt. 

453. . TRANSLATOR. How can the cultivation of the oys- 
ter, especially on the German coasts, be made permanently pro- 
fitable? By Earl Mobius. 

[In REPORT of the Cornmissioner for 1877, Part V, 1879, pp. 853466.1 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 875884.1 

454. --. TRANSLATOR. Abstract of an article from the “Nor- 
disk l’iTsskr.llft for Jishri,” 1878, entitled (( Observations on 
Fishery Expositions,” etc. By A. Feddersen. 

[In REPORT of the Commissioner for 1878, Wrt VI, 1880, pp. 43-45.] 

456. . TRANSLATOR. Report on the department of fish- 
eries in the World’s Exposition in Philadelphia, 1876. By Joa- 
kim Anderssen. 

[In REPORT of the Commissioner for 1878, Port VI, 1880, pp. 47-71.] 

456. --. TRANSLATOR. Short introduction to the proper care 
and management of the Baltic fishery. By H. Widigren. 

[In REPORT d the  Commissioner for 1878, Part VI, 1880, pp. 117-141.1 

457. . TRANSLATOR. The salt-water fisheries of Bohuslh, 
and the scientific investigations of the salt-water fisheries. By 
Axel Vilhelm Ljungmsn. 

[In REPORT of the Commissioner for 1878, Pclrt VI, 1880, pp. 143-220.1 

468. . TRANSLATOR. The great Bohusliin herring fisheries. 
By Axel Vilhelm Ljungman. 

[In REPORT of t h e  Commissioner for 1878, Part VI, 1880, pp. 221-239.1 

459.. . TRANSLATOR. Society for promoting the Norwegian 
fisheries. [From b 6  Berger~pastm.~~] 

[b R ~ P O R T  of the  Commissioner for 1878, Part VI, 1880, pp. 241-243.1 

460. . . TRANSLAT‘OR. The enemies of fish. By Baron de 
la Valette St. George. 

[In REPORT of the Commissioner for 1878, Part VI, I@@, pp. 609-516.1 

461. . TRANSLATOR. The purification of refuse water. By 
E. Xeichardt. 

[In REPORT of the Coluluissionor for 1878, Part VI, 1880, pp. 519-524.1 

462. ---e TRANSLATOR. Sickness of the Goldfish in the Roy01 
Park, Berlin. [From ‘‘ Deutsche 3?dsokerei-Zeitwng.”] 

[In REPOET of the Commissioner for 1878, Part; VI, 1880, pp. 537-538.1 
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463. Jacobson, H. TRANSLATOR. Biological observations made during 

the artificial raising of herrings in the Western Baltic. By 
H. A. Meyer. 

[In REPORT of the Conimissioner for 1878, Par t  VI, 1880, pp. 629-638.1 

464. --- . TRANSLATOR. The propagation and growth of the 
herring and small-herring, with special regard to the coast 
of Bohuslan. By A. V. Ljungman. 

[In REPORT of tho Commissioner for 1878, Part VI, 1880, pp. 639459.1 

466. . TRANSLATOR. On carp-culture chiefly in its rel8tion 
to agriculture. By Eben Banditten. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 667-670.1 

466. --. TRANSLATOR. The carp-fisheries in the Peitz lakes. 
From a Berlin daily paper. 

i 

[In REPORT of the  Commissioner for 1878, Part VI, 1880, IJP. 675678.1 

467. . TRANSLATOR. Mr. Christian WagnePs establishment 
for raising goldfish, at Oldenburg, Germany. [From (6  Dezctsche 
Pischerei- Zeitung.”] 

[In RzponT of tho Commis~ioner for 1878, Part VI, 1880, pp. 67WX4.1 

468. . TRANSLATOR. Protection of whales. [From Chris- 
tiana paper of January 25,1881.1 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 17-19.] 

469. --. TRANSLATOR. Peat bogs as fish ponds. [From (( Oes- 
terreichisclb- Ungarischa Eischerei- Zeitung.”] 

LIn BULLETIN of tho U. 5. Fish Commission, Vol. I, 1881, pp. 58-59.] 

470. --. TRANSLATOR. Castrating fish. By Herr Weddigc. 

471. -- , TRANSLATOR. Pachaly’s car for transporting fish. 
[In BULLETIN of the  U. S. Fish Commisaion, Vol. I, 1881, pp. 59-61.] 

[From Deutsche ~~sc l~ere i -Ze i tun~ .” ]  
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 207-208.1 

472. . TRANSLATOR. Cod and halibut 0sheries near the 
Shumagin Islands. By Dr. Krauso. 

[In BULLETIN of the U. 5. Fish Commission, Vol. I, 1881, pp. 259-260.1 

473. , TRANSLATOR. A depot for embryonated eggs of 
all the valuable kinds of fish. By Joseph Swetitach. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 345446.1 

474- --. TRANSLATOR. Recent contributions to pond culti- 
tivation. By Eben Banditten. 

[In BULLETIN of the IJ. 8. Fish Commission, Vol. I, 1881, pp. &5-387.5 

475* --. TRANSLATOR. The propagation of the eel. By Otto 

[In REPORT of the Commissioner for 1879, Pnrt VII, 1@2, pp. 457-4@2.] 
Hermes. 
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476. Jacobson, R. TRANSLATOR. The eel question. By L. Jacoby. 

477. --. TRANSLATOR. The food of marine animals. By 
[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 463-483.1 

Prof. K. Mobius. 
[In Rmwizis of tho Coxumissioiiar for 1879, Part VI[, 1882, pp. 485-489.1 

478. . TRANSLATOR. The Iceland herring-fisheries. By 
W. Binn. 

[In REPORT of the Comrnissiorier for 1879, Part VII, 1882, pp. 493496.1 

479. , TRANSLATOR,. Oontribution towards solving the 
question of the secular periodicity of the groat herring fish- 
eries, By Axel [Vilhelm] Ljungman. 

[In REPORT of the Commissioner for 1879, Part VII, 18By pp. 497-503.3 

480. . TRANSLATOR. Contributions towards a more correct 
knowledge of the herring’s mode of life. By Axel [Vilhelm] 
Lj ungman. 

[In REPORT of the Commissioner for 1879, Part VII, 188% pp. 505-513.1 

481. --. TRANSLATOR. The fisheries on the west coast of 
South America. By H. (3. Kruuse. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 515-522.] 

482. --. TRANSLATOR. Popular extracts from the investiga- 
tions of the commission for the scientific examination of the 
German Soss. Published by the royal ministry of agriculture, 
domains, and forests. [Of. H. A. Meyer, K, Mobius, (3. Gar- 
sten, and V. Hensen.] 

[In REPORT of the Commissioner for 1879, Part VII, 188’2, pp. 525-557; also 
separately. 6 

483. . TRANSLATOR. The pollution of public waters by 
refuse from factories. By 0. Tolke. 

[In REPORT of the  Commissioner for 1879, Part VI& 1E82, pp. 619424.1 

484. . TRANSLATOE. Is sawdust injurious to the fisheries! 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 625-4332.] 

486. . TRANSLATOR. The thick or thin fertilization of eggs. 

[In REPORT of the  Commissioner for 1879, Part VII, 1882, pp. 6%435.] 

486. --. TRANSLATOR. On p o ~ l  fisheries. By Von dem 

[In RIGPORT of tho Commissioner for 1879, Part VII, 1@2, pp. 649-650.J 

487. --. TRANSLATOR. The piscicultural establishment of 
Mr. August Fruwirth, in Freiland near St. Polten, Lower Aus- 
tria. By Dr. Emil von Marenzeller. 

By A. Landmark. 

By G. F. Reisenbichler. 

Borne. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 651-665.1 
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488. Jaaobson, E. TRANSLATOR. Report on the propagation and growth 

of carp. By B. Eckardt. 
[In REPORT of the Commissioner for 1679, Part VJI, 1682, pp. 671-673.1 

489. --. TRANSLATOR. Raising salmonoids in inclosed waters. 

[In REPORT of the Commissioner for 1679, Par t  VII, 1682, pp. 675-685.1 
By Director Haack. 

490. --- , TRANSLATOR. Treatment of young salmonoids and 
ceregoni from the time they leave the egg till they are fully 
developed and can be placed in open waters. By Directtor 
Haack. 

[In REPORT of the Commissioner for 1879, Part VII, 1682, pp. 667493.1 

491. - -. TRANSLATOR. California salmon in the Netherlands. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 709-713.1 

492. --. TRANSLATOR. Craw-fish culture in Europe. By H. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 767-770.1 

By 0. J. Bottemanne. 

Rubelius. 

498. --. TRANSLATOR. The raising of sponges from cuttings. 

[In REPORT of the Commissioner for 1879, Par t  VII ,  1682, pp. 771-777.1 

494. ---. TRANSLATOR, Stocking the Stettiner Hoff with 

By Dr. Emil von Marenzeller. 

carp. [From the Madgeburgische Zeitumg.] 
[In BULLETIN of tho U. S. Fish Commission, Vol. 11, 1882, pp. 1-8.1 

406. . TRANSLATOR. Transportation of live fish. [From 
6CAmliohe Berichte iiber die Internationale Fischerei-Awrtellung zu 
Berlin, 1880.”] 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 95-102, figs. 41 

496. . TRANSLATOR. Feeding carp with Indian corn. By 
Oar1 Nicklas, 

[In BULLETIN of the  U. S. Fish Commission, Vol. 11,1882, p. 166.1 

497. --, TRANSLATOR. Five American salmonids in Ger- 
many. By Herr von Behr. 

[In BULLETIN of the  U. S. Fish Commission, Vol. 11,1882, pp. 237-246.1 

498, . TRANSLATOR. Life in the sea. By J. B. Martens. 
[In BULLETIN of the U. S. F h  Commission, Vol. 11,1882, pp. 253-264.1 

499* ---. TRANSLATOR. The sardine fisheries. From the 

[In REPORT of the Conmissioner for 1880, Part VIII, 1883, pp. 163-165.1 
Fiskeri Ticlelzde. 

--. TRAN~LATOR. The Bohus-1Ei;n sea flsheries and their 
future. By Axel Vilhelm Ljungman. 
REPORT of the Commissioner for 1880, Part VIII, 1683, pp. 89-98.] 
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601. Jacobson, R. TRANSLATOR. What should be done 'by the Gor- 
ernment with regard to the great Bohus-liin herring fisheries. 
By Axel Whelm Ljungman. 

[In REPORT of tho Commissioner for  1880, Part  VIII, 1883, pp. 99-126.1 

602. --. TRANSLATOR. Report on the practical and scientific 
investigations of the spring herring fisheries during the ~ e n r  
1880, submitted to the Department of the Interior. By 0. a. 
Jensen . 

[In REPORT of the Commissioner for 1880, Part  VIII, 1883, pp. 127-161.1 

603. --, TRANSLATOR. The Iceland fisheries. By 0. Trolle. 

604. . TRANSLATOR. Report submitted to the Depwtment 
of the Interior on the practical and scientific investigations of 
tho Finmark capelan fisheries, made during the spring of' the 
year 1879. By GF. 0. Sars. 

[In REPORT of the Commissioner for 18d0, Part VIII, 1883, pp. 77-87.] 

[In REPORT of the  Commissioner for 1880, Part  VIII, 18133, pp. 1G7-187.1 

505. . TRANSLATOR. Contributions to the biology of the 
Rhine salmon. By I?. Miescber-Riisch. 

[In REPORT of the Commissioner for 1880, Part  VIII, 1883, pp. 497-474.1 

606. . TBANSLATOR. Report on the condition of pisoicul. 
ture in foreign countries, from documents collected at the In- 
ternational Fishery Exposition a t  Berlin, 1880. By M. 0. 
Raveret- Wattel. 

[In REPORT of the Commissioner for 1860, Part  VIII, 1883, pp. 477-489.1 

507. . TRANSLATOR. The artificial propagation of fish. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 491616, figs. 2'7.1 

608. . TRANBLATOE. The transformation of salt marshes 

[In REPORT of the  Commissioner for 1880, Part VIII, 1883, pp. 517-531, figs. 2. J 

509. --. TRANSLATOR. Pond-cultivation on the Hani6w es- 
tate (DiRtrict of Biala, Galicia), the property of his imperial 
highness, Archduke Albrecht of Austria. By Adolph Qasch. 

[In REPORT of the Commissioner for 1880, Part VIII. 1883, pp. 533643.1 

610. . TRANSLATOR. The injurious influence on piscicnl- 
ture of the retting water of flax and hemp. By E. Reichardt. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 545450.1 

611. -- . TRANSLATOR. Raise carp! By Max von dem Borne. 

By J. P. J. Eoltz. 

into fish-ponds. By M. Ducastel. 

[In REPORT of the Commissioner for 1830, Part VIII, 1883, pp. 673-680.1 
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512. Jacobson, H, TRANSLATOR. Results of the investigations of the 
Netherland Zoological Station relative to‘ the oyster and its 
cultivation a t  the end of the first year of these investigations. 
Appendix to Zesde Jaarverslag omtrmot het zoologisch station der 
Nederlandoche Dierkundige VereenXging. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 1001-1027.1 

513. - . TRANSLATOR. Oyster cultivation in the Netherlands. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 1029-1035.1 
By Dr. P. P. 0. Hoelr. 

514. Jacoby, L. The eel question. 

515. Jason, Luce & Co. 
[In REPORT of tho Commissioner for 1879, Part VII, 1885, pp. 463-483.1 

Account of fish taken a t  Menemsha Bight, Mar- 
tha’s Vineyard. 

[In REPORT of the Commissioner for 1871J72, Part I, 1873, p. 173.1 

516. Jefferson, J. P. On the mortality of fishes in the Gulf of Mexico in 
1878. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. I, 1878, pp. 363364.1 

51’7. Jefferson, J. P., Joseph Y. Porter, and Thomas Moore. On the destruc- 
tion of fish in the vicinity of the Tortugas duriiip the months of 
September and October, 1578. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. I, 1878, pp. 244-246. J 

518, Jennett, Wallace R. Statement concerning tihe menhaden fishery. 

519. Jensen, 0. S. Report on the practical and scientific investigationtt 
of the spring herring fisheries during the year 1880, submitted 
to the Department of the Interior. 

[In REPORT of tho Commissionor for 1877, Part V, 1879, pp. 474475.1 

[In REPORT of the Commissionor for 1880, Part VIII, 1W3, pp. 127-161.1 

520. Jewett, E. Occurrence of shad and salmon in Connecticut River. 

521. Johnson, A. 116. Shipment of whitefish over to New Zealand in 
[In REPORT of tho Commissionor for 1871-’72, Pert I, 1878, p. 137.1 

1878. 

629- Johnson, Samuel. Growth of German carp sent to Savoy, Texas, 
[In REPORT of the Commissionor for 1878, Part VI, 1880, pp. 879-WO.1 

by the United States Fish Commiusion. 
[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 14.1 

Johnson, 8. E. Notes on the mortality among fishes of the Gulf of 
Mexico. 

[In PROCEEDINQB of the U. 5. Nat, MuB., Vol. IV, 1881, p. 205.1 

Jouy, Pierre L. Description of a new species of Sqwalizcs (&qualius 

[In PROOEEDINQB of tho U. 8. Nat. MuB., Vol. IV, 1881, p. 19. J 
alioiiae) from Utah Lake. 
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525. Jordan, Alden H. Statement concerning the menhaden fishery. 

626. Jordan, David S. Contributions to North American ichthyology, 
based primarily on the collections of the U. S. Nat. Museum. 
I. Review of Rafinesque’s Memoirs on North American Fishes. 

[In BULLETIN of the National Museum, No. 9, 1877, pp. 56, index.] 

527. . Contributions to North American ichthyology, based 
primarily on the collections of the U. 5. Nat. Museum. 11. A.- 
Notes on Cottidm, Etheostomatidm, Percidce Centrarchidm, Apho- 
doderidce, Dorysomatidm, and Cyprinidae, with revisions of the 
genera and descriptions of new or little known species. B.- 
Synopsis of the Siluridze of the fresh waters of North America. 

528. Jordan, David S.’ Notes on a collection of flshes from Clwkamas 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 391-393.1 

[BULLETIN of the National Museum, No. 10, 1877, pp. 124, pl. 45, index.] 

River, Oregon. 
[In PROCEEDINGS of the U. S. Not. MUS., Vol. I, 1878, pp. 69-85.] 

529. ---. Notes on certain typical specimens of American fishes 
in the British Museum and in the Museum d’istoire Naturelle 
a t  Paris. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. TI, 1879, pp. 218-226.] 

530. - 

531. 

. Description of new species of North American fishes. 

. Noteson a collection of fishes obtaiued in the streams 
of Guenajuato and in Chapala Lake, Mexico, by Prof. A. 
Dugbs. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 11, 1879, pp. 235-241.1 

[In PROCEEDINGS of the U. S. Not. Mus., Vol. 11, 1879, pp. 298-301.3 

532. . Notes on a collection of fishes from East Florida, ob- 
tained by Dr. J. A. Henshall. 

[In PROCEEDINGS of the U. S. Nat. MUS., Vol. 111, 1880, pp. 17-21.] 

533. --. Notes on a collection of fishes from Saint John’s River, 
Florida, obtained by Mr. A. H. Curtiss. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 111, 1880, pp. 22-34.] 

634. . Note on a forgottsn paper of Dr. Ayres, and ita bar -  
ing on the nomenclature of the cyprinoid fishes of the f3an 
Francisco markets. 

[In PROCREDINGS of the U. S. Nat. Mus., Vol. 111, 1880, pp. 325-237.] 

[In PHOCEEDING~ of the U. S. Nat. Mus., Vol. 111, 1880, p. 327.1 
535, ---. Note on u Sema” and Dacentrus?’ 

538. . Description of a new species of Oaranx (Uaraw bead), 
from Beaufort, North Oarolina. 

[In PROCEEDINQ~ of the U. 8. Nat. Mus., Vol. 111,1880, pp. 486-488.1 
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537. Jordan, David S. TRANSLATOR. List of food-fishes brought from 

Key West, Florida, into the markets of Havana, by Felipe Poey. 

538, --- . Doscription of‘ a new species of blenny (Isesthes gil- 
[In BULLETIN of tho U. 8. Fish Commission, Vol. 11, 1882, p. 118.2 

berti), from Santa Barbara, California. 

898. Jordan, David S., and Alembert W. Brayton. Contributions to North 
American ichthyology, based primarily on the collections of the 
United States National Museum. No. 3. A.-On the distribu- 
tion of the  fishes of the Allegheny region of South Carolina, 
Georgia, and Tennessee, with descriptions of new or little known 
species. €3.-A synopsis of the family Catostomidm. 

[In PROCEEDINGS ofthe U. S. Nat. Mus., Vol. V, 1882, pp. 349451.1 

[In BULLETIN of the National Museum, No. l!!, 1378, pp. 237, index.] 

640. Jordan, David S., and Charles H. Gilbert. Notes on the fishes of Beau- 
fort’s Harbor, North Oarolina. 

[In PROCEEDINGS of the U. S. Net. Mus., Vol. I, 1878, pp. 365-388.1 

541, . Notes on a collection of fishes from Srtn Diego, Oali- 
fornia. 

[In PROCEEDINGS of tho U. S. Net. Mus., Vol. 111, 1680, pp. 2d-34.3 

542. --. Description of a new flounder (Xystreurys liokpie), 
from Santa Catalina Island, California. 

[In PI~OCEEDINGS of the U. S. Net. Mus., Vol. 111,1880, pp. 34-36.] 
543. --. Doscription of a new ray (Platyrhina triseriata), 

from t h e  coast of California. 
[In PROCEICDIWGS of the U. S. Net. MUS., Vol. 111, 1880, pp. 36-38.] 

’ a4. . Description of a new species of “rock cod” (8ebas- 
tichthys serricqs), from the coast of California. 

[In PROCEKDINQS of the U. S. Net. MuN., Vol. 111, 1880, pp. 38-40.] 
5.46. . On the occurrence of Oephalosoyllium Zaticqs (Du- 

m6ril) Gill, on tho coast of California. 
[In PROCEEDINGS of the U. S. Nat. MUS., Vol. 111, 1880, pp. 40-42.1 

546. . On the oil shark of Southern California (Galeorhinub. 
galeus). 

[In PROCEEDINGS of the U. 8. Nat. Mus., Vol. 111, 1880, pp. 42-43.] 
547. . Description of a new flounder (Pleuronichthy8 verti- 

calk), from the coast of Oalifornia, wit,h notes on other speoi,iee. 
[In PROCEEDINGS of the U. 8. Nnt. MuE., Vol. 111, 1880, pp. 49-51.] 

548. --, Notes on sharks from the coast of Oalifornia, 

54% --. On the generic relations of Platyt-him exaqrata. 
[In PROCEEDINGS of tho U. S. Net. Mne., Vol. 111, 1880, pp. 61-62]. 

f%n PnocmDrxas of t,he U. S. Net. Mu@., Vol. 111, 1880, p. 53.1 
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560. Jordan L% Gilbert. Description of a new species of Sebastichthys 
(Sebastichthys miniatus), from Mon terey Bay, California. 

[In PROCEEDINGS of the U. S. Nut. Mus., Vol. 111, 1880, pp. 70-73.1 
551. . Description of a new species of (( rock-fish” (Sebas- 

tiohthys carnatus), from the coast of California. 
[In PROCEEDINGS of the U. S. Nat. MUS., Vol. 111, 1880, pp. 73-75.] 

562. . Descriptions of a new species of ray (Raia stellulata), 
from Monterey, California. 

[In PHOCEEDLNGB of the U. S. Nat. Mus., Vol. 111, 1880, pp. 153-135.) 
565. -- . Descriptions of new species of Xiphister and Apo- 

dichthys, from Monterey, California. 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 111, 1880, pp. 135-140.1 

554. . Description of two new species of Sebaetichthys (Se- 
bastichthys entomelas and Sebastiohthys rhodoohloris), from 
Monterey Bay, California. 

[In PROCEEDINGS of the U. 8. Nat. Mus., Vol. 111, 1880, pp. 142-146.1 
556. --. Description of a new agonoid fish (Braohiopsis xyos- 

ternus), from Monterey Bay, California. 
[In PROCEEDIN~S of the U. S. Net. Mus., Vol. 111, 1880, pp. 152-154.1 

566. . Description of a new flounder (Hippoglossoides milis), 
from the coast of California. 

[In PHOCEEDING~ of the u. s. Nab. MU&, vol. 111, 1880, pp. 154-156.1 
567. -. Description of a new species of ray (Raia rhina), from 

the coast of California. 
[In PROCEZDINQS of the U. S. Nat. MuB., Vol. 111, 1880, pp. 251-253.) 

558. -- Description of two new species of fishes (Ascelicl&iys 
rhoclorurr and Sytalina cerdale), from Neah Bag, Washirigtort 
Territory. 

[In PROCEEDINGS of tho U. S. Nat. Mus., Vol. 111, 1880, pp 964-268.1 
559. . Description of two new species of scopeloid tishes 

(Sudisringens and Myctophum crenulare), from Santa Barbara 
Channel, California. 

[In PROCEEDINGS of the U. S. Net. M u s ,  Vol. 111, 1880, pp. 273-276.1 
560. . Description of two new species of flounders (Paropkrys 

ischyrus and Hippoglossoide8 elassodon), from Pug& Sound. 
[In PROCEEDINGS of tho U. S. Nat. MUS., Vol. 111, 1880, pp. 270-280.1 

561. . Description of seven new species of sebastoid fishex, 
from the coast of California. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 111, 18130, pp. 287-298.1 
662. --- . Description of a new embiotocoid (Abeona awora) ,  

from Monteroy, California, with notes on a relsted species. 
[In PROCEEDINGS of tho U. S. Not. Mus., Vol. 111, 18M), pp. 299-301.1 
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563. Jordan & Gilbert. Description of a new flounder (Platysomatichthys 
stomius), from the coast of California. 

[In PROCEEDINGS of tho U. S. Nat. Mus., Vol. 111, 1880, pp. 301-303.1 

564. --. Description of a new embiotocoid fish (Cymatogas?er 
rosaceus), from the coast of California. 

[In P~XOCEEDINGS of tho U. S. Net. MuB., Vol. 111, 1880, pp. 303-305.1 

565. . Description of a new species of deepwater fish (Ioich. 
thys lockingtorti), from the coast of California. 

[In PROCEEDINGS of tho U. S. Nat. MuB., Vol. 111, 1880, pp. 305-308.1 

566. --. Description of a new embiotocoid fish (Ditrerna 
atrijes.), from the coast of California. 

[In PROCEEDINGS of the U. S. Net. MUS., Vol. 111, 1880, pp. 320-322.1 

507. . Description of a new scorpmnoid fish (fiebastiohthy8 
maliger), from the coast of California. 

[In PROCEEDINGS of tho U. 8. Net. MuB., Vol. 111, 1880, pp. 322-3244.] 

668. --. Description of a new scorpmnoid fish (Sebastichthy8 
proriger), from Monterey Bay, California. 

[In PROCEEDINGS of the U. S. Nat, Mus., Vol. 111, 1880, pp. 327-329.1 

569. , Description of a new agonoid (Agonus V U k U S ) ,  from 
the coast of Oalifornia. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 111, 1880, pp. 330332.1 

570. . Description of a new species of Hemirhamphus (He- 
mirharnphus rosa?), from the coast of C'alifornia. 

[In PROCEEDINGS of the U. S.'Nat. Mus., Vol. 111, 1880, pp. 335-33.1 

671. --. Desoription of a new species of notidanoid shark 
(Hexanahus corinzls), from the Pacific coast of tho United Statea. 

572. . Description of a new species of Nemichthys (NemioW- 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 111, 1880, pp. 352355.1 

thys awocetta), from Puget Sound. 
[In PROCEEDINGS of t h e  U. S. Nat. Mus., Vol. 111, 1880, pp. 409-410.1 

678. . Description of a new species of Paralepis (Paralepis 
coruscans), from the Straits of Juan de Fuca. 

[In PROCEEDINGS of the U. 6. Nat. Mus., Vol. 111, 1880, pp. 411413.1 

574. ---. List of tho fishes of the Pacific coast of the United 
States, with a table showing e distribution of the species. 

[In PROCEEDINQS of tho U. S. Nat. Mus., Vol. 111, 1880, pp. 452-458.1 

576. , On the generic relations of Belone mil& Girard. 

676. , Notes on a collection of fishes from Utah Lake. 
[In PROCEEDINQS of the U. 6. Nat. Mus., Vol. 111, 1880, p. 459.1 

[In PROCEEDINGS of tho U. S. Nat. Mus., Vol. 111, 1880, pp. 469465.1 
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5'77. Jordan & Gilbert. Description of a new species of rock-fish (8ebns- 
tichthys chrysomelns), from the coast of California. 

[In PROCEEDINGS of the U. S. Net. Mns., Vol. 111, 1880, pp. 465-46(i.] 

578. ---. Notes on the fishes of the Pacific coast of the United 
States. 

[In PROCEEDINGS of the u. s. Net. Mus., VOl. Iv, 1881, pp. 29-70.] 

579. . Description of Sebastichthys mistinus. 

580. . Description of a new species of Ptyohochilus (Pty- 
[In PROCEEDINGS of the U. s. Nat. Mus., vol. IV, 1881, pp. 70-72.1 

chochilus harfordi), from Sacramento River. 

581. --. Notes on Raia inornata. 

582. --, Notes on a collection of fishes, made by Lieut. Henry 
E. Nichols, U. S. N., on the west coast of Mexico, with do- 
scriptions of new species. 

[In PROCEEDINGS of the  U. 5. Nat. MUS., Vol. IV, 1881, pp. 72-73.] 

[In PROCEEDINGS of tho U. S. Net. Mus., Vol. IV, 1861, pp. 53-74,] 

[In PROCEEDINGB of the U. S. Nat. MUS., Vol. IV, 1881, pp. 225-233.1 

588. . List of fishes collected by Lieut. Henry 8. Nichols, 
U. S. N., in the Gulf of California and on the west comt of 
Lower California, with descriptions of four new species. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. IV, 1881, pp. 273-279.1 

584. ----. Descriptions of t,hirty-three new species af finhes 
from Mazatlan, Mexico. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. IV, 1881, pp. 3364365.1 

585. -- . Description of a new species of Pornadasp from 
Mazat,lan, with a key to the species known to inhabit the 
Pacific coa,sts of tropical America. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. IV, 1881, pp. 383488.1 

586. --. Description of a new species of Xenichthys (Ximioh- 
thys xenurus), from the west coast of Oentral America. 

[In PROCEEDINGS of the U. S. Nat. MUS., Vol. IV, 1881, p. 454.1 

68'7. - -. Description of five new species of fishes from Maeat- 
Ian, Mexico. 

[In PROCEEDINGS of the U. S. Nat. MuE., Vol. IV, 1881, pp. 458-463.1 

688. nineteen now species of fishes from bhe 
Bay of Panama. 

[In BULLETIN of tho U. 5. Fish Commission, Vol. I, 1881, pp. 306-336.] 

589. . A review of the Siluroid fishes found on the Pacific 
coast of tropical America, with descriptions of throe new 
species. 

[In BULLET~V of tho U. S. Fish Commiwion, Vol. 11, 1W2, pp. 34-54.] 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 47 

List of fishes collected a t  Mazatlan, Mexico, by 590. Jordan & Gilbert. 
Charles H. Gilbert. 

[In BULLETIN of the U. S. Fish CommiHsion, Vol. 11,1882, pp. 105-108.] 

591. --. List of fishes collected at  Pmama, by Charles H. 
Gilbert. 

592. -- . Description of four new species of sharks, from Ma- 
[In BULLETIN of the U. S. Fish Commission, Vol. 11,1882, pp. 1G9-111.] 

zatlan, Mexico. 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. lOZllO.] 

593. --. Description of a new shark (Carcharias lamiella), 
from San Diego, California. 

[In PIIOCEEDINGB of the U. S. Nat. Mus., Vol. V, 1882, pp. 110-111.1 

594. --. Description of a new Cyprinodont (Zygonectes inurus), 
from Southern Illinois. 

[In PI~OCEEDINGB of the U. S. Nat. Mus., Vol. V, 1883, pp. 143-144.1 
595. --. Description of a new species of Urauidea (Uranidea 

pollicaris), from Lake Michigan. 
[In PROCEEDINGS of tho U. S. Nat. Mus., Vol. V, 1882, pp. 922-223.1 

596. . Notes ou fishes obserred about Pensacole, Florida, 
aud Galvestou, Texas, with description of new species. 

[In PIIOCEEDINGS of tho IT. S. Nnt. Mus., Vol. V, 1882, pp. 241-307.1 

serrifer), from Boca SolEdad, Lower California. 
[h PROCEEDINGS of tho U. 8. Nut. Mus., Yol. V, 1882, pp. 351-362.1 

697. --. Description of a new species of Conodon (Conodon 

598. Catalogue of the fiehes collected by Mr. John Xantus, of Cape Ssn 
Lucas, which are uow in the United States National Museum, 
with descriptions of eight new spocios. 

[In PROCEEDIXGS of the U. S. Nat. Mus., Vol. V, 1&53, pp. 363-371.) 

699. ----. List of fishes collected by J ~ h i i  Xautus, a t  Uolima, 
Mexico. 

soo. -- . [In PROCEEDINGS of the U. S. Nat. Miis., Vol. V, l&92,pl). 371-:;72.] 
List of fishes oollect,etl a t  I’anainti, by Copt. John M. 

D O ~ ,  now in the United States X:btionnl Moseniu. 
[In PRoCEEDINC+t3 of the u. 8. Nat. & I I I H . ,  vel. \‘, l?%i, 11)). :;7:t-:ii8.] 

601s --. List of u collection of tistiw nmcle [by ~ r .  I,. pe ding, 
near Cape San L u ~ a s ,  L o w r  ~i11ifol’Jli:L 

[In PROCEEDINGS of tho u. s. Nat .  AIUS.,  vol. v, 1839, pp. :{?8-:t8t.] 

served in tho United States Nation:d Museurn. 
[In PROCEEDINGS of tliu U. 8. Nat. MUS., V O ~ .  V, 1 ~ 2 ,  pp. :M-w~. j 

‘02, --. List of fislies oollect,eil by l{cv. im.  lowe ell, iiow prs- 
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603. Jordan & Glilbert. Description of new species of goby (Bobiosoma 
ios), from Vancouver’s Island. 

[In PROCEEDINGS of the U. S. NiLt. Mus., Vol. V, 1882, pp. 437-438.) 

604. -- . On certain neglected generic names of La CBpBde. 

On the synonymy of tho genus Bothus Rafinesque. 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. 570-576.1 

605. - -. 
806. . Description of a new species of Artedius (Artedius 

[In  PROCEEDING^ of the u. s. Nat. Mus., vol. v, 1882, pp. 576677.1 

fenestralis), from Puget Sound. 
[In PROCEEDINGS o f  the U. S. Net, MUS., Vol. V, 1882, pp. 577479.1 

807. --, Description of a new species of Uroloplms ( UrolopWu.8 
uterias),  Srom Mazatlan and Panama. 

[In PROCEEDINGS of the U. S. Eat. MIIS., Vol. V, 1582, pp. 579-580.1 

Carolina, with description of’ three new species. 
[ln PROCEEDINGS of the U. S. Nat. Mus , Vol. V, 1882, pp. 580-620.1 

6108. --. Notes on a collection of fishes from Charleston, South 

609, . List of fishes now in tho museurn of Yale College, 
collected by Frank II. Bradley, a t  Panama, with ctesoriptions 
of three new species. 

[In PROCEEDINQ8 O f  the u. s. Nat. MUS., VOl. v, 18882, PI). 620432.1 

610. . Description of two new species of fishes (Myrophie 
rafer and Uldiwosoombrus orquetw), from Panama. 

[In PROCEEDINGS of the U. S. Nat. MUS., Vol. V, 1882, pp. 645447.1 
e 

811. . Description of a new eel (Sidera castanea,), from Ma- 
zatlan, Nexico. 

[In PROCEEDING8 O f  the IJ. 8. xat.  MUS., VOl. v, 1882, pp. 647-648.1 

812. . On the nomenclature of the genus OpLichthys. 

613. --. 
614. Jordan, David S., and Pierre L. Jouy. Check-list of duplicates of fishes 

from the Pacific coast of North America, distributed by tho 
SmitbRonian Iustitution in behalf of trhe United States National 
Museum, 18Sl. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. 648452.1 

Synopsis of the fishes of North America. 
[In BULLETIN of the National Museum, No. 16, 1853, pp. 1018.1 

[In PROCREDINQ8 O f  the u. s. Nat. MUS., VOl. Iv, 1581, pp. 1-18.] 
816. Jouy, Pierre L. See David S. Jordan. See No. 524. 
616. Juel, Niels. Statistics of the Loffoden fisheries for 1878. 

617. Kalb, George B. See Joseph Swain. 
618. Kane, D. P. Statement concerning the menhaden fishery. 

[In R R P ~ R T  of the Commissioner for 1878, Part VI, 1880, pp. 245-!2.64.] 

[In REPORT of the Commiesiouer for 1877, Part V, 1879, p. 463.) 
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=------ - --- ______ 
pol. PHI, No. 4. Washington, D. C. Aug. 9, 1888. 

W. Kareten, Gi. On the scientific investigation of the Baltic Sea and 

- 

the German Ocean. 
[In REPORT of tho Commissioner for 1878, Part VI, 1880, pp. 2133-294.1 

6%. --. The physical condition of the Baltic and the North 
Sea, from investigations of the commission for the scientific, 
examination of the German Seas. 

[In REPORT of the Conimissioner for 1879, Part VII, 1883, pp. 525-533.1 

Statement concerning the menhaden fishery. 

Statement concerning the menhaden fishery. 

621. Kemps, David. 

622. Kenney, R. C. 

625. Kenniston, Q. B. Statement concerning the menhaden Bshery. 

@24. Ken, John W. The whitefish of the Great Lakes-Lakes Erie and 

[In RICPORT of the Commissioner for 1877, Part  v, 1879, pp. 481-482.1 

[Ill I~I~PORT of the  Commissioner for 1877, Part V, 1879, pp. 414416.1 

[Xu RlcrOItT of tho Commissionur for 1877, Part v, 1879, pp. 382-385.1 

’ ’ Ontario. 
[In REPORT of the Commissioner for 187%’73, Part 11, 1874, pp. 8041.1 
Kidder, J. H. 

[In pamphlet, 80, 18779 pp. 7.1 

Hints for emergencies. Prepared for the use of field 
partieiof the U. 5. Fish Oommission. 

$26, ---, Rcport of experiments upon the animal heat of fishes, 
made at Provincetown, Massachusetts, during the  summer of 
1879, in connection with operations of the United States Fish 
Commission. . 

[In PROCEEDINGS of the U. S. Net. Mus., Vol. 11, 1879, pp. 306-326.] 
627. Kiel, Peter. The whitefish of the Great Lalres-Lakes Erie and 

Ontario. 
[In REPORT of the Commissioner for 1372-’73, Part 11, 1874, pp. 81-84.] 

[In REPORT of the  Commissioqer for 1873J74 an4 1874-’75, Pnrt 111, 1876, pp. 

8.2B. b i g h t ,  John T. Presence of shad in tho rivers tributary to the 

628. Kirsch, M. On the raising of the ‘(gold orfe” (Cyprinw ofu6). 

659-661. ] 

Gulf of Mexico. 
[In REPORT of the Commissioner for 1872-’7:?, Part 11, 1874, p. 391.1 

630 Knight, William. A bill proposed to the Mnryland legislature at 
the session of 187G, and entitled “An not to regulate tlie catch- 
ing and to provide lor the preserva,tion of fish in the waters of 
the fitate and of tho Potomac River.” 

[In BULLETIN of the U. 8. Fish Commission, Yol. 11, 1882, pp. 263-272.1 
631* h h ,  Charles. Statemont concerning the menhaden fishery. 

[In ~ ~ E P O R T  of the Commissioner lor 1877, Pltrt ’V, 1879, pp. 482-483.3 
Bull, u. s. F. o., 8- 
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632. Koltz, J. P. J. The artificial propagation of fish. 

633. Kopsch, H. Notes on pisciculture in Eiangsi. 

543447.1 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 491-516, figs. 27.1 

[In REPORT of the Commissioner for 1873-’74 and 1874-’75, Part  111, 1876, pp. 

634. Krause, Dr. Cod and halibut fisheries near the Shumagin Islands. 

636. Krause, K. E. R. A hybrid plaice, Platessa vulgaris, with RhombuR 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 239-260.1 

maximus. 

636. Kruuse, E. G. The fisheries of the west coast of South America. 

637. Laighton, Cedrio. The capture of shad at ’Isles of Shoals, New 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 341442.1 

[In REPORT of the Commissioner for 1679, Part VII, 1882, pp. 515422.1 

Hampshire. 
[In BULLEITN of the U. S. Fish Commiesion, Vol. I, 1881, p. 421.1 

638. Landmark, A. 

639. Lanman, Charles. The whitefish of Eastern Maine and New Bruns- 
wick. 

Is sawdust injurious to the fisheries 9 
[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 625432.1 

* [In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 84-86.] 

640. --. The Salmonidae of Eastern Maine, New Brunsmick, 
and Nove Scotia. 

LIn REPORT of the Commissioner for. 1872-’73, Pnrt 11, 1874, pp. $19-296.1 

641. --- . Notes on the shad md ga,spereau or alewife of New 
Bruuswiok and Nova Scotia. 

[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 461-462.1 

642. La Valette St. George, Baron von. The enemies of fish. 

643. Lawrence, George W. Presence of shad in the rivers tributary to 
[In REPORT of the Commissioner for 1878, Part  VI, 1880, pp. 509616.1 

the Gulf of Mexico. 
[In REPORT of the Coramissioner fur  1872-’73, Part  IJ, 1874, pp. 392-393.1 

644. Lawsom, Hance. Statement concerning the menhaden fishery. 

645. Lefebvro, Alfred. The propgsed in txoduction of American catfish 
[In REPOXT of the Commissioner for 1877, Part V, 1879, pp. 45kL460.1 

into the rivers of Belgium. 
[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 163-164.3 

646. Lefevre, George Shaw. See James Caird. 
647. Leonard, J. A. Plan of the international fisheries exhibition to be 

held at Edinburgh, Scotland, and a list of prizes to be awarded. 
[In BULLETIN of the U. S. Fish Commiusion, Vol. I, 1881, pp. 390-391.1 

648. ---. Report on the Edinburgh fisheries exhibition. 
[In BULLETIN of the U. S. Fish Commission, Vol. IT, 1882, pp. 80-82.1 
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.649. Leonhardt, G. Information concerning the blue carp. 

650. Leslie, Chas. C. Scarcity of blackfish-mortality of codfish. 

661. 

852. Lillingston, F. Statement concerning the menhaden fishery. 

653. Lillingston, B. Statement concerning the menhaden fishery. 

664. Lincoln, Thomas. On the salmon in Maine. 

655. Lindahl, Joshua. !I!RANSLATOR. Report of the sea fisheries of the 
liin of Goteborg and Bohus in the year 1877. By Qerhard 
von Yhlen. 

666. Ljungman, Axel Vilhelm. Preliminary report for 187344, on the 
herring and the herring fisheries on the west coast of Sweden. 

[In BULLETIN of the  U. S. Fish Commission, Vol. 11, 1882, p. 25.1 

[In BULLETIN of the U. 8. Fish Commission, Vol. 11, 1882, p. 132.) 

. Scarcity of blackfish in the South. 
[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 178.1 

[In REPORT of the Commissioner for 1877, Pert V, 1879, pp. 83-36.] 

[In REPORT of the Commissioner for 1877, Part  V, 1879, p. 437.1 

[In REPORT of the Commissioner for 1872-'73, Part 11, 1874, pp. 369470.1 

[In REPORT of the Commissioner for 1877, Pert  V, 1879, pp. 741-750.1 

[In REPORT of the Commissioner for 1873-'74 end 1874-'75, Part 111, 1876, pp. 
123-167.1 

667. -- , The salt-water fisheries of Bohus-ltin and the scientific 
investigation of the salt-water fisheries. 

658. , The &reit Bohus-ltin herring fisheries. 

868, --. The propagation and growth of the herring and smdl  

[In REPORT of the Cornmissioner for 1878, Pert VI, 1830, pp. 143-220.1 

[In REPORT of the Commissioner for 1878, Pert VI, 1880, pp. 221-239.1 

herring, with special regard to the coast of Bohus-liin. 
[I~REPORT of the Commissioner for 1878, Part VI, 1880, pp. 639-659.1 

880. . Contribubion toward solving the ques'tioi of the 
secular periodicity of the great herriug fisheries. 

[ln REPORT of the Commissioner for 1879, Pert  VII, 1882, pp. 497403.1 

861. . Contributions toward a more correct knowledge of 
the herring's mode of life. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 505-513.1 ' 

662. . The Bohus-lbin sea fisheries and their future. 

863, 
[Io REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 89-98.] 

. What should be done by the Government with re- 
gard to the great Bohus-llin herring fisheries. 

[In REPORT of the Commissioner for 1880, Part VIII, 1888, pp. 99-1.26.1 

Lookington, W. N. Review of the Pleuroiwctida: of S m  Francisco. 
[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 11, 1870, pp. 69-108.] 
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666. Lockington, W. 14. Descriptions of new genera and species of fishes 
from the coast of California. 

[In PROCEEDINGS of the U. S. Net. Mus., Vol. 11, 1879, pp. 326-332.1 

666. --. Remarks on the species of the genus Chiru.8 found in 
San Francisco market, including one hitherto undescribed. 

[In PBOCEEDINGS ofthe U. 8. Nat. Mus., Vol. IU, 1880, pp. 53-57.] 

667: . Description of a new fish from Alaska (Uranidect 
microstoma.) 

[In PROCEEDINGS of the U. 9. Net. Mue., Vol. 111, 1880, pp. 58-59.] 
C68. , Description of a new species of Agorcidm (Brachyopsis 

verrucosw) from the coast of California. 
[In PXOCEEDINGS of the U. S. Net. MUS., Vol. 111,1880, pp. 60-63.1 

669. --. Description of a new genus and some new species of 
California fishes (Icosteus ccnigmat~cus and Osmerus attenuatzcs). 

670. . Description of a new chiroici fish (Myrio&ph zonifer) 
[In PROCEEDINGS of the U. 5. Net. MUS., Vol. 111, 1880, pp. 63-68.] 

from Monterey Bay, California. 
[In PROCEEDINGS of the U. S. Nat. MUS., Vol. 111, 1880, pp. 248-251.1 

671. . Description of new sparoid fish (Sparus Brachysomus) 
from Lower California. 

[In PROCEEDINGS of the U. 5. Nat. Mus., Vol. 111,1880, pp. 244-286.1 
672., ---. Note on a new flat-fish (Lepidopsetta isolepis) found in 

the markets a tSan  Francisco. 
[In PROCEEDINGS of tho U. S. Nat. Mus., Vol. 111, 1880, p. 325.1 

673. Description of a new species of prionotus (Prionotus 8te~dbanopWrys) 

[In PROCEEDINGS of the U. 8. Nat. MUS., Vol., 111,1880, pp. 529-532.1 
from the coast California. 

674. Description of a iiem genus and species of Cottidm. 

675. Loew, Oicar. TRANSLATOR. On the scientific investigation of tho 
[In PROCEEDINGS of the U. 8. Nttt. MUS., Vol. IV, 1881, pp. 141-144.1 

Baltic Sen and the German Ocean. By G. Earsten. 
[In REPOKT of tho Comniissioner for 1878, Part VI, 1880, pp. 283-294.1 

[In BULLETIN of t he  U. S. Fish Commission, Vol. I, 1881, p. 274.1 

[In REPORT of tho Commissioner for 1877, Part V, 1879, pp. 407-410.1 

676. Lord, W. Scott. Weight of salmon caught in Restigouche River. 

677, Loring, David F. Statement concerning the menhaden fishery. 

678, Loring, Joseph Ct. Condition of the shore fisheries of Massacbusotts 
and Bhodo Island in 1871. 

[xu REPOI~T of the Commissioner for 1817-'7'2, Part I, 1873, pp. 49-51.] 
679. Loring, Thomas. Statement concerning tho menhaden fishery. 

[In R E P O ~ T  of the Commissioner for 1877, Part V, 1879, pp. 403404.1 
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680. Ilothrop, Alonzo Y. Statement concerning the menhaden fishery. 

681. Luce & Co., Jason. Condition of the shore fisheries of Massachu- 
[In REPORT of the Coiumissioner for 1877, Part V, 1879, pp. 412413.1 

setts and Rhode Island in 1871. 
[In REPORT of the Commissioner for 1871-’72, Part I, 1873, pp. 3547.1 

682. . Statement concerning the menhaden fishery. 
[In REPORT of the Commissiongr for 1877, Part V, 1879, p. 417.1 

683, Luce Brothers. Statement concerning the menhaden fishery. 

684. Lumbert, Henry, Condition of the shore fisheries of Massachusetts 

’ 

[In BEPoR‘r of the Commissionor for 1877, Part V,’1879, p. 418.1 

and Rhode Island in 1871. 
[In REPORT of the Commissioner for 1671-72, Part I, 1873, p. 53.1 

685. Lupton, B. T. On the breeding habits of tho sea-catfish (Ariopsi8 
milberti f ) .  

[In PROCEEDINQS of the U. S. Nat. Mus., Vol. I, 1878, pp. 278-279.1 

In  REPORT of the Commissioner for 1871-’72, Part I, 1873, pp. 112-116.1 
686. Lyman, Theodore, 

687. --. Fish.culture in salt or brackish water. 
[In REPORT of tho Commissioner for 1872-’73, Part 11,1874, pp. 576-578, pl. 1.1 

688. McCaeMe, A, Official papers relating to the proposed International 

On the possible exhaustion of sea fisheries. 

Fisheries Exhibitsan at Edinburgh in 1882. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 2881, p p  130-132.1 

689, McDonald, &,rshall. Statistics of the fisheries of Virginia. 

690. --. Experiments in the transportation of the German 
[Census BULLIETIN No. 281, 1881, pp. R.] 

carp in a limited supply of water. 
[In BULLETIN of tho U. 8. Fish Commission, Vol. I, 1881, pp. 215-218.1 

891. , Distribution of German c a p  by the United States 
Fish Commission,jn 1851. 

(See also under Enrll and McDonald.) 

Centrarchidcz, with a description of one new species. 

[b BULLETIN of the U. 8. Fish Commkion, Vol. 11,1882, p. 94.3 

892. PoKay, Charles L, A review of the genera and species of the family 

[In PROCEEDINGS of the  U. S. Nat. Mus., Vol. IV, 1881, pp. 87-93.] 

@3. McKennie, M. Obstructions to the ascent of fish in some of the 
rivers of Virginia. 

[In REPORT of the Commissioner for 1872-’73, Part 11,1674, p. 629.1 

@4. Maoy, Zaccheue. Upon tho abundance of fish on the New England 
coast in former times. 

[In REPORT of the Commissioner for 1871-’7!2, Part I, 2873, pp. 163.1 
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696. Maddocka, L. Statement concerning the meuharieii fishery. 

696. Manning, C, G, Statement concerning the menhaden fishery. 

697. Marchant, C. B. Statement concerning the menhaden fishery. 

698. Xarenzeller, Emil von. The piscicultural establishment of Mr. An- 
gust Fruwirth, in Freiland, near St. Polten, Lower Austria. 

[In REPORT of the Cornmissioner for 1879, Part VII, 1882, pp. 651-665, fig. 1.1 

[In REPORT of Commissioner for 1677, Port V, 1879, p. 362.7 

[In REPORT of the Commissioner for 1877, Part V. 1879, p. 465.7 

[In REPOET of tbe Commissioner for 1877, Pert V, 1879, pp. 416-417.1 

699. . The raising of sponges from cuttings. 

700. Marquette, George It. Extraordinary floods in the Potomac River. 

701. Martens, J. B. Life in the sea. 

702. Martin, Chandler. Btatement concerning the menhaden fishery. 

703, Martin, S. J. Coal ashes as a means of raising mackerel in purse- 

[In REPORT of the Commissioner for 1879, Part VII, 1862, pp. 771-777.1 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, p. 258.1 

[In BULLETIN of the U. 8. Fish Commission, Vol. 11, 1882, pp.253-264.1 

[In REPORT of the Commissioner for 1877, Pert V, 1879, p. 390.1 

Reines. 
[In BULLETIN of the U. S. Fish Commission, Val. I, 1881, p. 65.1 

704. --. Methods of using Willard's patent pocket for mack- 
erel. 

LIn BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 65-66.] 
706. . First appearance of fieh at Qloucester, 1881. 
. [In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881,~. 66.1 
706. ---. Notes on the mackerel fishery of 1881. 

707. . Notes on New England fishes. 

708. ----. Notes on New England food fishes. 

709. -. Noteo on the Qloucester fishery. 

710. --. Cod-fishing with giil-nets in Ipswich Bay, Mamaohm 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1381, pp. 132-133.1 

- [In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, p. 133.1 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, p. 2012.1 

[In  BULLETIN^^ the U. 6. Fish Commission, Vol. I, 1881, p. 263.1 

setts. 
[In BULLETIN of the U. S. Fish Commission, Vol. 11,1881, p. '264.1 

711. --• Fishery news from Gloucester, Massachusetts. 

712. . Notes on the Gloucester fisheries. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 265-266.3 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, p. 268.1 
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713. Martin, S. J. Clod gill-nets in Ipswich Bay, Nasgachusetts. 
[In BULLETIN of the U. S. Fish Commissiotl, Vol. I, 1881,p. 343.1 

' * 714, --. Pollock fishing in Boston Bay. 

716, --. Fishery notes from Gloucester, Massachusetts. 

716. -- . Cod-fishing with.gil1-nets from Gloucester, Masaachu- 

[In BULLETIN of the  U. S. Fish Commission, Vol. I, 1881, p. 942.1 

[In BULLETIN of the U. S. Fish Commission, Vol, I, 1881, p. 381.1 

setts. 
[In BULLETIN of the U. 5. Fish Commission, Vol. I, 1881, p. 384.1 

717. -- . Fishery notes from Gloucester, Massachusetts, con- 
cerning cod, haddock, herring, halibut, and mackerel. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 394-395.1 

718. --. Notes on the fisheries of Gloucester, Massachusetts. 

719. -. Notes on the fisheries of Gloucester, Massachusetts. 

720. . Notea on the fisheries of Gloucester, Massachusetts. 

721. ---. Movements and catch of mackerel. 

722. , Notes on the fisheries of Qloucester, Massachusetts. 

728. Mason, H. W. Report of operations on the Navesink River, New 
Jersey, in 1879, in collecting living striped bass for transporta- 
tion to California. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 419-420.1 

[In BIJLEETIN of the U. S. Fish Cornmission, Vol. I, 1881, pp. 425-427,] 

[In BULLETIN of the United states Fish Commission, Vol.II,1882,pp. 16-18.] 

[Xu BULLETIN of the U. S. Fish Commission, Vol. 11,1882, pp. 89-90.] 

[In BULLETIN of the U. 8. Fish Commission, Vol. 11,1882, pp. 91-93.] 

[In REPORT of the Cornmissioner for 1879, Part VII, 1882, pp. 663-666.1 

7%. Mather, Fred. Voyage to Bremerhaven, Germany, with shad. 
[In REPORT of the Commissioner for 1873-14 and 1874175, Part IU, 1876, pp. 

725. --. Apparatus for hatching shad ova while en route to 

[ In REPORT of the Commissioner for 1873J74 and 1876'75, Part III, 1876, pp. 

r26. --. Account of trip to Europe with eggs of the quinnat 
salmon. 

328430. -j 

new waters. 

37!2-376. ] 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 811-816.1 

727a -- The experiment of transporting turbot and sole from 

[In REPORT of the Commissioner for 1877, P a t  V, 1879, pp. 867-873, fig. 1.1 
England to America. 

'28. -. Shipment of salmon ova to Germany in 1578. 
REPORT of tho Commissioner for 1878, Pert VI, 1880, p. 909.1 
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729. lenzies, J. A. It. Exportation of salmon ova to New Zealand in 1876. 
[In REPORT of the Commissioner for 1875r76, Part IV, 1878, pp. 994 ; 1001-lOOZ.] 

730. --, 

731, Meyer, H. A. Biological observations made during the artificial 

Shipment of salmon o m  to New Zealand in 1877. 
[In REPORT of tho Commissioner for 1878, Part VI, 1880, p. 865.1 

raising of herring in the Western Baltic. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 629-638.1 

732. BCiescher-Riisoh, F. 
mon. 

Contributions to‘the biology of the Rhine sal- 

[IN REPORT of the Commissioner for 1880, Part  VIII, 1883, pp. 427-474.1 

733. Miles, George W, Statement concerning the menhaden fishery. 

734. Milner, James W. Report on the fisheries of the Great Lakes ; th 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 437-441.1 

result of inquiries prosecuted in 1871 and 1872. 
[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 1-75, pl. 1.3 

735. . New species of Argyrosomus and Coregonus. 

736. 

[In REPORT of the Commissioner for 1872-’i3, Part 11,1874, pp. 86-89.] 

. Report on the propagation of the shad (Absa Sap+ 
dissima) and its introduction into new waters by the U. 8. Fish 
Commissioner in 18‘73. 

[In REPORT of the  Commissioner for 1872-’73, Part 11,1874, pp. 419451.1 

737. -. The progress of fish-culture in the United States. 

738. 
[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 523658, pl. 4.1 

. Character of some of the northern tributnries of Lake 
Michigan. 

[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 632-633.1 

739. . Notes on the grayling of North America. 

740. --. Operations in the distribution of shad in 1874. 

[In REPORT of the  Commissioner for 1872-’73, Part 11, 1874, pp. 729-742.1 

[In REPORT of the Commissioner for 1873J74 and 1874J75, Part 111, 1876, pp. 
323-326.3 

741. . Report of the Triana trip. 
[In REPORT of the  Commissioner for 1873-’74 and 1674-’75, Part 111, 1876, pp. / 

742. . Experiment8 with a view to transporting shadin sea 

[In REPORT of the Commissioner for 1873J74 and 1874-’75, Part 111, 1876, p p  

351-:36% 3 

water. 

363-369.1 

743. . The propagation &nd distribution of shad. 
[In REPORT of the Commissioner for 187546, Part IV, 1878, pp. 901-909.1 
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744 Mflner, James W. Fish-hatching a.pparatus for Germany, with in- 

structions for use. 
[In REPORT of the Commissioner for 1E75-’76, Pmt N, 1878, pp. 1008-1014.1 

746. . The propagation and distribution of shad in 1877. 
[In REPORT of the Commissioner for 1877, Pitrt V, 1879, pp. 847452.1 

746. -- . The propagation and diRtribution of shad in 1878. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 611-62.8.] 

747. . Summary of fishing records, for shad and alewives, 
kept a t  Willow Branch Fishery, North Uerolina, from 1836 to 
1874. 

[In BULLETIN ofthe U. S. Fish Cornmissiou, Vol. I, 1881, pp. 396-400.] 

the German coast, be made permanently profitable9 
[In REPORT of tho Commissioner for 1877, Part V, 1879, pp. 875-864.1 

748. MtJbius, Karl. How can the cultivation of the oyster, especially on 

740. ---: The food of marine animals. 
[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 4(35-489.] 

760. --. Scientific investigations upon the fishes profitable to 
the fisheries. From investigations of the Commission for the 
scientific examination of the Germau seas. 

[In REPORT of the Commissioner for 1879, Part VII, 1882, pp. 534-548, figs. ZS.] 
761. , The oyster, aud oyster culture. 

[In REPORT of the Commissioner for 1880, Pert VIII, 1883, pp. 683-751, figs. 9, 
map 1, index.] 

‘762. Moore, M. A. 

763. Mordeoai, E. R. 

Fish mortality in the Gulf of Mexico. 
[In PROCEEDINQS of the U. S. Net. Mus., Vol. IV, 1B1, pp. 125-126.1 

Food of the shad of the Atlantic coast of the 
United States (Alosa prtestabilis De Hay), and t,he functions of 
the Pyloric COBOP. 

[In BULLETIN of the U. 5. Fish Commission, Vol. I, 1881, pp. 277-ZSZ.] 

764. Xorgan, George, Capture of land-locked salmon at Oswego, New 
York. . 

[In BULLETIN of the U. 8. Fish Commission, Vol. 11, 18%, p. 15.1 

7662 Morris, Albert. Statement cqncerning the menhaden fishery. 

766. M o ~ ~ ~ B s ,  T. W. Spawning gf oarp in a small basin at Brenhant, 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 451-453.1 

Texas. 
[In BULLETIN of the U. 8. Fish Commission, Vol. 11, 1882, p. 27.1 

767n Morton, Thomas. Upon the abundance of fish on the New England 
coast in former times. 

[In REPORT of the Commissioner for 1&71-’7!2. Part 1, 1873, pp. 154-169.1 
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768. Nelson, E. W. Fisheries of Chicago and vicinity. 

760. Nioolas, Carl. Feeding carp with Indian corn. 

760. Norny, E. R. On the propagation of the striped bass. 

761. --, A proposed pond for rearing striped bass (Rooous 

[In REPORT of the Commissioner for 1875-’76, Pert IV, 1878, pp. 783-600, fig. 1.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 168.1 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, pp. 67-78.] 

lineatus) in Delaware Bay. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 260-261.1 

762. Norria, Thaddeus. Salmon-hatching on the Delaware. 

76s. Nussbaum, lK. A simple test to learn if lash ova are impregnated. 
[In BULLETIN of the U. 8. Fish Commission, Vol. 11, 1882, pp. 347-348.1 

764. Nye, jr,, Willard. Eels (Anguilla mstrata) in New Bedford water- 
pipes.’ Mackerel abundant in Amherst River. 

[In REPORT of the Commissioner for 1872273, Part 11, 1874, p. 3b2.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1682, p. 272.1 

765. Olin, Washington. Statement concerning the menhaden fishery. 

786. Osborn, John H. Notes and suggestions concerning the Florida 
[In REPORT of the Cornmissioner for 1877, Part V, 1879, p. 393.1 

shad fishery. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, p. 351.1 

767. --. Shad fishing 9n the Saint John’s River. 

768. Owens, A. A. Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 453454.1 

760. Paokard, jr., A. S. Preliminary report on a series of dredging8 made 
on the United States Coast Survey steamer Bacbe, in the Gulf 
of Maine, under the direction of Prof. 8. F. Baird, United States 
Fish Commissioner, during September, 1873. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 132.1 

[In REPORT of the Commissioner for 1873J74 end 1874J75, Part 111, 1876, pp. 

770. Palmer, George H. Argument in regard to regulating the sea-hh- 
687-690.1 

eries by law j ’  the food-fishes of the New England Coat.  
[In REPORT of the Commiflsioner for 187148, Part I, 1878, pp. fB-lOS.] 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. -0.3 
771, Pasoo, I. D. A call for carp from Nevada. 

772. Patterson, C. P. Temperatures in the Gulf of Mexico. 

773. Pattison, Holmes A. Preseuce of shad in the rivers tributary to the 
[Iu REPORT of the Commissioner for 1872J73, Part TI, 1874, pp. 745-748.1 

Gulf of Mexico. 
[In REPORT of the Commissioner for 1872J73, Part 11, 1874, pp. 394-396.1 
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774. Payne, James. Shipment of salmon ova to New Zealand in 1877. 

776. 

776, 

777. 

778, 

779. 

780. 

781, 

I '782. 

783. 

784. 

786. 

786, 

7a7. 

[In ~ZEPORT of the Commissioner for 1878,' Pert VI, 1880, p. 853.1 

Pease, Josiah C. Account of bluefish caught about Edgartown, 

[In REPORT of the Commiseioner for 1871-'72, Pert I, 1873, p. 177.1. 

Perrin, Marshall L. "ransportation of lobsters to Ualifor nia. 
[In REPORT of the Commissioner for 1873-'74 and 1874-'75, Part III, 1876, pp. 

--. Report on the movement of a lot of O&lifornia salmon 
eggs from the United States salmon breeding establishment on 
ihe McOloud River to variouv States on the eastern coast dur- 
ing the sea8son of 1874. 

[In REPORT of the Commissioner for 1873-'74 and 1874-'76, Part 111, 1876, pp. 
449-459. ] 

Peyrer, Carl. Fisheries andfishery laws in Austria and of the world 
in general. 

[In REPORT of the Commieeioner for 1873J74 end 1874376, Pert 111, 1876, pp. 

Phillips, Barnet. Holland carp put into the Hudson River, New 

[In BULLETIN of the U. 13. Fish Commhion, Vol. lI, 1882, p. 25.1 

Phillips, Eben B. Statement concerning the menhaden fishery. 
[In REPORT of the Commimioner for 1877, Pert V, 1879, pp. 401-403.1 

Pitman, J. Talbot. Argument in favor of a law prohibiting the use 

[In REPORT of the Commissioner for 1871-'72, Pert I, 1873, pp. 196-223.3 

Poey, Felipe. Notss on the American species of tho genus Cybizcm. 
[Tu PROOEEDINGS of the U. S. Nat. Mus., Vol. I, 1878, pp. 3-5.3 

--. List of food-fishes brought from Key West, Florida, 

[In B U L L E ~  of the U. 8. Fish Commission, Vol. 11, 1882, p. 118.1 

Pollard, Isaaa W. Presence of shad in the rivers tributary to the 

[In REPORT of the Commissioner for 1872173, Pert 11, 1874, pp. 391392.1 

Pollen, Daniel. Exportation of salmon ova to New Zealand in 1876. 
[In REPOET of the Commissiouer for 187W76, Pert IV, 1878, pp. 977-973; 1002.1 

Poppe, Robert A. The introduction and culture of' the carp in Oali- 

[In REPORT of the Coromissioner for 1878, Pmt VI, 1880, pp. 661-666.1 

Massachusetts, 1865171. 

259-265. ] 

671-679.1 

Pork, about 1830. 

of traps and pounds in Rhode Island. 

into the markets of Havana. 

Gulf of Mexico. 

, iornia. 

porter, Joseph Y. On the destructtion of fish by poisonous water 
in the Gulf of Mexioo. 

[In PROOEEDINGS of the U. 8. Net. Mus., Vol. IV, 1881, pp. 121-123.1 
(See also iulder Jefferson, Porter, end Moore.) 
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788. Potter, William H. Statelpent concerning the menhaden fishery. 

789. Potte, Edward. Fresh-water spouges. What, wllere, when, and 

[To be in BULLETIN of tho U. S. Fish Commiwiou ; also iu separate cireuliir 

Special argument in regard to regulnting the $88 

[In REPORT of t he  Commissioner for 1877, Part V, 1879, pp. 428429.2 

who wants them. 

printed by the author.] 

790, Powel, Samuel. 
fisheries by lam. 

[In REPORT of tne Commissioner for 1871-'72, Part I, 18S3, pp. 73-76.] 

791, Pratt, K, B. Xeport of salmon-hatching operations 011 12ogue Itiver, 
Oregon. 

[In REPORT of the Commissioner for 1878, Piirt VI, 1t80, pp. 773-774.) 

792. Prentise, Henry M. 

793. Rasch, E. H. 

Return of salmon planted inpenobscot River. 

Is sawdust a8 serious an obstacle to the ascent of 
[In BULLETIN of tho U. 5. Fish Commission, Vol. 1, 1881, p. 273.1 

salmon in our rivers as is generally maintained? 
[In REPORT of tho Commissioner for 1878, Part VI, 1880, pp. 517-518.1 

794 -. On the reason for an extr.aordinarily rich production 
of oysters in a natural basin. 

[In REPORT of tho Commissioner for 1880, Part VIII, 1883, pi). 1037-1043.1 

796. Raveret-Wattel, M. C. Shipment of salmon ova to France in 1878. 

798. -. Report on the condition of pieciculture in foreign 
countries, from documents collected a t  the International Fish- 

[In REPORT of the Cornmissioner for 1878, Part VI, 1830, p. 913.1 

. ery Exposition at Berlin, 1880. 
[In REPORT of the Commissioner for 1880, Part VIII, 1W3, pp. 477-489.1 

797. Rathbun, Richard. The littoral marine fauna of  Provincetowu, 
Cape Cod, Massachu8etts. 

[In PROCEEDINGS of the U. 9. Not. MUS., Vol. 111, 1880, pp. 116-133.1 

798. . List of marine invertebrates, mainly from the New 
England coast, distributed by the United States National Mu- 
aeutn (Series 11). 

[In PROCEEDINOS of tho U. S. Nat. Mus., Vol. IV, 1881, pp. BY3-303.1 

799. . List of marine invertebrates from the New Eugland 
coast;, distributed by the United States National Museum 
(Series 111). 

[In PROCEEDINGS of theU. S. Net. Mus., Vol. IV, 1881, pp. 304-307 ; also by Sruith- 
eonian Institution 88 No. 471.1 

800. . Dredging stations of tho United States li'ish OommL- 
sion Ateamer Fish Hawk, Lieut. 1;. L. Tanner cornmanding, 
for 1880, 1881, and 1882, with temperature and other observa- 
tions. 

[In BWLTJCTIN of tho U. S. Fish Conimiesion, Vol. 11, lW!!, pp. 119-131.1 
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801. Rathbun, Riohard. Notes on the shrimp and prawn fisheries of the 
United Btates. 

[In BULLETIN of the U. S. Fish Commission, Vol. II,1882, pp. 139-152. 
(See also under Smith and Rethbun; see also under VerrilI and Rathbun.) 

802. Raynor, J. Bborrison. Statement concerning the menhaden fishery. 

803. Bedding, B. B. Letters relating to the San Joltquin River and its 
[In REPORT of the Commissioner for 1877, Part V, 1879, p. 443.1 

fishes. 

479-483.1 
[In REPORT of the Commissionor for 1873-’74 and 1874J75, Part 111, 1876, pp. 

804. Reichardt, E. 

805. ---. The injurious influence on pisciculture of the rettifig 

Tho purificaFion of refuse mater. 
[ A n  REPORT of the Commissioner for 1878, Pert VI, 1880, pp. 519-524.1 

water of flax and hemp. 
[In REPORT of the Commissioner for 1880, Pert VIII, 1883, pp. 545450.1 

806, Reisenbiohler, G, F. The thick or thin fertilization of eggs. 
[In REPORT of the CommisRioner for 1879, Part VII, 1882, pp. 633-635.1 

807. Benaud, J, An amount of the Portuguese and French oysters cul- 
tivated in tibe Bay of Arcachon. 

[In REPORT of the Commissioner for 1880, Part VIII, 1W3, pp. 931-941, figs. 4.1 

so8. Rice, H. J. TRANSL~TOR. The oyster and oyster-culture. By Oar1 
Mobius. 

[In REPORT of the Commissionor for 1880, Pert VIII, 1883,683-751, figs. 9, map.] 

80s. ---. TRANSLATOR. A practical guide to oyster-culture, 
aud the methods of rearing and multiplying edible marine ani- 
mals. By Felix Fraiche. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 753424, figs. 23.1 

[In REPORT of tho Commissioner for 1877, Pert V, 1879, pp. 464469.1 
810. Richardson, Henry. 

811. Rixford, George C. Progress and results in fish culture (oarp). 

812. Bobbins, Isaac D. Statement concerniug tho menhaden fishery. 

813. Bookwell, A. P. Hatching and distribution of California salmon 

[Iii REPORT of the Commisdonor for 1873-’74 and 1874-’75, Part 111, 1876, pp, 

Statement concerning the menhaden fishery. 

[In BULLICTI~ of the U. 8. Fish Commission, Vol. I, 1881, $. 396.1 

[In REPORT of the Commissionor for 1877, Part  V, 1879, p. 460.1 

in tributaries of Great Salt Lake. 

434-435.3 

81& Rubelius, E. Crawfish culture in Europ~: 

816* Ryder, Franois W. Codfish caught near Oape Oharlee, mouth of 
[In REPORT of the Commissioner for 1879, Part VIII, 1882, pp. 767-770.1 

Chesapeake Bay, in 1834. 
[ T i l  I ~ ~ , T , ~ c T I x  of tlin I T .  R. I+h Coinmiwdoii, Vol. T, 1881, pi’. W-385.] 
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816. Ryder, John A. List of the North American species of myriapods 
belonging to the family of the Lysiopetalidce, with a description 
of a blind form from Luray Cave, Virginia. 

[In PROCEEDINQS of the U. S. Nat. MUS., Vol. 111,1680, pp. 524-529.1 

817. --. A valuable edible mollusk of the West coast. 

818. . Preliminary notice of the more important scientific 
[In BULLETIN of the U. S. Fish Commission, Vol. 1,1881, p. 21.1 

results obtained from a study of thc embryology of fishes. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1681, pp. 22-23.] 

819. , Notes on the development, spinning habits, and 
structure of the four-spined stickleback ( Apeltes quadracus). 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881,,pp. 24-29.] 

820. . TRANSLATOR. On the mature male sexual organs 
of tho Conger eel (Clonger vulgaris), with some observations on 
the male of the common eel (Anguilla vulgaris, B’leming). By 
Otto Hermes. 

[In BUILETIN of the U. 8. Fish Commission, Vol. I, 1881, pp. 126430.1 

821, . Development of the Spanish mackerel (Cybizcm maw- 
laturn). 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 135-172.1 

822. . On the retardation of the development of the ova af 
the shad (Atosa sapi&8ima), with observations on the egg- 
fungus and bacteria. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 177-190.1 

823. . A contribution to the development and morphology 
of the Lophobrmohiates (€&ppocampus arttiquorum, the sea- 
horse). 

[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1861, pp. 191-199.1 

824. --. The Protozoa and Protbphytes considered as the 
primary or indirect source of the food of fishes. 

[In BULLETIN 0%’ the  U. S. Fish Commission, Vol. I, 1881, pp. 236-5251.] 

826, --. The micropyle of the egg of the white perch, 

826, . Development of the silver gar (Belone Zongirot+trie), 
with observations on the genesis of the blood in embryo fishes, 
and a comparison of fish ova with those of other’ vertebrates. 

[In BULLETIN of the U. S. Fish Commitision,Vol. I, 1881, pp. 283-301.1 
827. . On the nuclear cleamge-figures developed during 

the segmentation of the germinal disk of the egg of the salmon. 

. Notes on the breeding, roo4 and green color of t h e  

[In BULLFTIN of the U. 8. Fish Commission, Vol. I, 1681, p. 262.j 

[In BULLETIX of the U. S. Fish Commission, Vol. I, 1881, pp. 335-339.1 

828. 
oyster. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1831, pp. 4Ca-419.1 
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829. Ryder, John A. Additional observations on tho. retardation of the 

development of the ova of the shad. 
[In BULLETIN of the U. 5. Fish Commission, Vol. I, 1881, pp. 422-424.1 

830. -- . Preliminary notice of some points in the minute anat- 
amy of the oyster. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11,1882, pp. 135-137.1 

831. --. Observations on the absorption of the yelk, the food, 
feediug, and development of embryo fishes, comprising aome 
investigations conducted at the central hatchery, Armory 
Building, Washington, D. C., in 1882. 

[In BULLETIN of the U. S. Fish Commission,Vol. 11, 18R2, pp. 179-205, fig. 1.1 

832. -. The microscopic sexual characteristics of the Ameri- 
can, Portugnese, and common edible oyster of Europe com- 
pared. . 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 205-215.1 

833. --. TRANSLATOR. Report relative to the generation and 
artificial fecuudation of oysters, addressed to the minister of 
tho marine and the colonies. By M. Bouchon-Brandely. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1883, pp. 319-338.1 

834. . TRANSLATOR. On the sexuality of the common 
oyster (0. edU&) and that of the Portuguese oyster (0. angu- 
Eata). Artificial fecu1)dntion of the Portuguese oyster. By M. 
Bouchon-Brsndely. 

[In BULLETIN of the U. S. Fi& Commission, Vol. 11, 1882, pp. 339341.1 

835. . TIGANSLATOR. Xesearches on the generative organs 
of the oyster (0. eduZi8). By P. P. C. Hoek. 

896. -- . TRANSLATOR. A simple test to learn if 5sh ova are 
[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 343-345.1 

impreguated. By Prof. M. Nussbnnm. 
[In BULLETIN of the U. S. Fidi Commission, Vol. 11,1882, pp. 347-348.1 

887. -- , On Camnraplysema, a new type of sponge. 

838. --. TRANSLATOR. On the genitalia of male eels and 
[In PROCEEDINGS of the U. 8. Niit. Mus., Vol. 111, 1880, pp. 269-2781. 

their sexual characters. By S. Th. Cattie. 
[In PROCEEDINGS of the U. 8. Nut. Mus., Vol. 111, 1880, pp. 280-284.1 

83Qa --. A note on the organ of Bqjanns in Oetrea virginioa 
Gmelin. 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, pp. 345447.1 

[In BULLETIN of the U. 5. Fish Commission, Vol. 11,1882, pp. 383-387, figs. O,]  

[In REPORT of the Commissioner for 1877, Part V, 1879, pp 373475.1 

8 4 0 9  --. On the mode of fixation of the fry of the oyster. 

841* Bargent, W. R. Statement concerning the inenhaden fisheries. 
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842. Sam. G. 0. On the spawning and develupment of the cod,dsh. 

213-222.7 
[In REPORT of the Commissioner for 1873-’74 and 1874J75, Part 111, 1876, pp. 

$43. . Report of practical and scientific investigations of 
the cod fisheries near the Loffodeu Islands, made during the 
years 1864J69. 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 665-611.] 

844. --. Report of practical and scientific investigations on 
the cod fisheries near the LofYodcn Islands, made during the 
years 1870-773. 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 612-661.) 

$45. --. Report made to the Department of the Interior of 
investigations of the s;tlt-mahr fishcries of Norway during the 

848. 

847. 

848. 

849. 

a m  

851. 

852. 

853. 

854. 

855. 

868. 

years 1874-”77. 

. Report on the Norwegian dcep-sea expedition of 1878. 

. Report submitted to the Department of the Interior 
on the practical and scientific investiga,tions of the Pinmark 
capelan fisheries, made during the bpring of tlie gear 1879. 

[In REPORT of the Commissioner for 1877, pert V, 1879, pp. 663-705. 

[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. %7-281.] 

[In REPORT of tho Commissioner for 1880, Part VIII, 1883, pp. 167-187.1 

Sartell, William S. Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 391. J 
Sohultz, Alexander. Account of the fisheries and seal-hunting in 

[In REPORT of the Commissioner for 1873-’74 and 1874275, Part 111, 1876, pp. 
the White Sea, the Arctic Ocean, end the Caspian Sea. 

35-96.3 

Soudder, Newton P. The halibut fishery, Davis’ Strait. 
[In REPOILT of the Cornmissioner for 1880, Part VIII, 1883, pp. 189-228, indoxi 

also separately.] 
Seldon, G, Henry. 
[In RICPORT of tho Commissioner for 1877, Pert V, 1879, pp. 461464.1 

Shears, E. E. 
[In BULLETIN of the U. 8. Fish Commission, Vol. I, 1881, pp. 64-55.] 

Shepard, Joseph. Statement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part V, 1870, pp. 479-480.1 

Shotwell, J. R. Method of purifying the residuum of gas-works be 

[In REPORT of the Commissioner for 1875-’76, Part IV, 1878, pp. 847-849.1 

Siebold, C. Th. E. von. Correspondeiice relating to t h e  gold-orfe. 
[In REPORT of tho Comiiiis~ioiior for 1873-’;4 and 1874-’75, Part 111, 1876, pp. 

Simpson, jr., A. W. Statement concerning the menhaden fishery. 

Statement concerning t h e  menhaden fishery. 

Carp in the Hudson River. 

fore allowing it to  pass off into the mater. 

561-562.) 

[In REPORT of t,he Commis.qiouer for 1877, Part V, 1879, pp. 465474.1 
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Aug. 9, 18 83. 
.______ 

~ -- -- _ _  
Yo). PIB, No. 3. Washington, ID. C.  

85'7. Sisson, Benjamin H. Statement concerning the menhaden fishery. 

858. Slack, J. H. Report relative to the hatching and planting of the 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 445-447.1 

Yenobscot salmon. 
[In REPORT of the Commissioner for 1872-'73, Part 11, 1874, p. 381.1 . 

869, --. Report on shad-hatching operations in 1873 on tho 
Delaware River. 

[In REPORT of' the Commissioner for 1872J73, Part 11, 1874, pp. 409-413.1 

.860. -- . Notes on the natural history of the shad, as observed 
in the Delaware River. 

[Ill lZwonT of the Commissioner for'1872-'73, Part 11, 1874, pp. 457-4GO.1 

861. --. Report of California salmon spawn hatched and dis- 

[In REPORT of the Commissioner for 1873-'74 and 1874276, Part 111, 1876, pp. 

862. Smidth, J. K, Historical observations on the condition of the fish- 
eries among the ancient Greeks and Romans, and on their mode 
of salting and pickling fish. 

[In ~EEPORT of the Commissioner for 1873-'74 and 1874-'76, Part 111, 1876, pp. 

Summary of reports for 1878 by State fish com- 
missioners respecting the increase of food-fishes by arti0cial 
propagation. 

t rib iited . 
431-434. 

3-20.] 
889. Smiley, Chas. W. 

[In ~ERPORT of the Commissioner for 1878, Part VI, 1880, pp. 925-943.1 
864, , Changes in the fisheries of the Great Lakes during 

tho decade 1870-1880. 
[In BULLIZTIN of the U. S. Fish Commission, Vol. I, 1881, pp. 252-258.1 

866. --. Descriptive list of the  publications of the United 
States Fish Commission, from its organization in 1871 to De- 
Cember 31,1879. 

[In REPORT of the Commissioner for 1879, Part  VII, 1882, pp. 781-786.3 
8&h --. Result of planting shad in the Muskingum River. 

8s7* ----. Reinoval of bass from Indians to North Carolina by 
[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 32.1 

the United States Fish Commission. 
[In B'JLLICTIN of the U. 8. Fish Commission, Vol. 11, lt182, p. 116.1 

-. Tho proposed ii8o df stoamers in  tho maclrerel fishery. 
[In BULLETIN of the U. 8. Fish Commission, Vol. 11, 1882, pp. 155-158.1 

Bull. U. 5. F. C., 8-5 
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869. Smiley, Chas. W. Method and results of an effort to collect statistics 
of the fish trade and consumption of fish throughout the United 
States. 

[In BULLETIN of the U. 5. Fish Commission, Vol. IT, 1882, pp. 247-252.1 
870. -- . A geographical catalogue of persons who have stated 

that they are interested in fish culture. 
[In BULLETIN of the U. S. Fish Commission, Vol. 11,1882, pp. 393-450, index.] 

871. Smith, John. Upon the abundance of fish on the New England 
coast in former times. 

[In REPORT of the Commissioner for 1871-'72, Part I, 1873, p. 151.1 
872. Smith, Nathaniel. Condition of the shore fisheries of Masmchnsetts 

and Rhode Island in 1871. 
[In REPORT of the Coinrnissioner for 1871-'72, Part I, 1873, pp. 19-21.] 

8'73. Smith, Rosa. Description of a new gobioicl fish (Othonops eos), 
from San Diego, California. 

[In PROCEEDINGS of' t8ho U. 5. Nat. MIIS., Vol. IV, 1881, pp. 19-21.] 

874. - . Description of a new species of gobiesox (Gobicsoar 
rhessodon), from San Diego, California. 

[In PROCEEDINGS of the U. 8. Nat. MUS., Vol. IV, 1881, pp. 140-141.] 

875. - . On the occurrelice of a species of cremnobates, at 
Sail Diego, California. 

[In PX<OCICEDINGS of the U. S. Nata MUB., VOL III, 1880, pp. 147-149.1 
876. -. Description of B new species of wranidea (Uranidect 

rlwtheu), from Spokane River, Washington Territory. 
[In PROCEEDINGS of tho U. 8. Nat. Mus., Vol..V, 1886, pp. 347-348.1 

877. -----. On tho life colomtion of t h e  young of Pomacentruo 
rubicundus. 

[In PROCEEDINGS of the U. S. Nat. Mas., Vol. V, 1882, pp. 662-653.1 
878. Smith, Rosa, and Joseph Swain. Notes on a collection of fishes from 

Johnston's Isl:ind, incltiding discription of fim new species. 
[ 111 PROCEEDINGS of tho TJ. S. Nat. Mns., Vol. V, 1882, pp. 119-143.1 

879. Smith, Sanderson, and Richard Bathburn. Lists of' t h e  dredging sta- 
tions of the United States Fish Commission from 1821 to 1879, 
inclusive, with temperature atid other observations. 

[IU REPORT of the Comniistiioncr for 1879. Part VII, 1882, pp. GGib601; :ilw 

The crustacea of the fresh waters of the United 
sopamtely. J 

States. 
880. Smith, Sidney I. 

[In EXWORT of the Comxnissioner for 187W73, Part 11,1874, pp. 6374565, pl. 3.1 
881. . Sketch of the irivertebrate fauna of Lake Superior. 

[In Rm0n.r of the Comiiiissioner for 187243, Part 11,1854, pp. 690-707.1 

882. . Food of fresh-water fishes. 
[In REPORT of tho Comniitisionor for 1872-13, Part 11,1874, pp. 706-709.1 
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Occurrence of Chelura terebrans, D crustacean de- 

structive to the timber of submarine structures on tho coast of 
the United States. 

883. Smith, Sidney I. 

[In PROCEEDINGS of tho U. S. Nat. MUS., Vol. 11,1879, pp. 232-235, figs. 2.3 
884. . Notice of a new species of the Willemoesia group of 

crustacea (recent Ergotttidm). 
[In PROCEICDINGB of tho U. S. Not. Mus., Vol. 11,1879, pp. 345-353, pl. 1.1 

886. --. Preliminary notice of the crustacea dredged in from 64 
to 325 fathoms off the south coast of New Englaud, by the United 
States Fish Oommission in 1880. 

[In PROCKEDINGB of tho U. S. Not. BIus., Vol. 111,1880, pp. 413-452.1 
(Suo also under Thechor and Smith.) 

lumbia River. 
888. Smith, Silas B. On the Chinnook names of the salmon in the 00- 

[In PROCEXDXNGS of tho U. S. Nat. Mus., Vol. IV, 1881, pp. 391-392.1 
887. Soudakhicz, Theodore, Report on the progress of pisciculture in 

Russia. 
[In REPORT of tho Commissionor for 1872-'73, Part 11,1874, pi). 493-513.1 

Southwick, J. M. K. 

[In REPORT of the Commissionor for 1671-'72, Part I, 1873, pp. 10-11; 31.1 
@% --, Argument in regard to regulating the sea fisheries by 

Condition of the shore fisheries of Massachu- 
setts and Rho& Island in 1871. 

law. 
[In REPORT of the Commissioner for 1871-'72, Part I, 1878, pp. 7G-88.1 

8QQ Spindel, Isaiah. Condition of the shore fisheries of MasHachusetts 
and Bhode Island in 1871. 

[xu REPORT of tho Cornmissiouor for 187lJP2, Part I, 1873, pp. 67-70.] 
801, Starbuck, Alexander. Eistory of the American whale-fishery from 

[In REPORT of tho Commitjsioner for 1875-'70, Part IV, 18i8, pp. 1-763, pl. 6, 

Steams, B.E. C. Suggestions for transplantingclamsfroln the Pnci5c 

[In BULLETIX of tho U. S. Fish Commission, Vol. 11, 1882, pp. 20-21.1 

its earliest inceptiou to the year 1876. 

inilnx.] 

Ocean to the Atlantic. 

"3. Steams, Silas. A note on tho Gulf menh, n d en, Brevoortia patronus 
Qoodo. 

[In PROCICEDINGS of tho U. S. Nat. Mus., Vol. I, 1878, pp. 181-182.1 

Stebbins, Barney M. Eesult of propagating black bass. 
[Ill 1tmon.r of tho Coinmissiouer for 1678, Part VI, 1880, pp. 936437.1 

Steindachner, Franz. Note on Pcrca jlavesce)2.s. 
[In PRO:ICEDINGS of tho U. S. Nat. Mus., Vol. I, 1878, p. 243.1 
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898. Stennel, Alexander. On the so-called L L  dry” method of impregnating 

[In REPORT of the Commissioner for 187W73, Part 11, 1874, pp. 571-575.1 
spawn. 

897. Sterling, E. Report relative to hatching and planting of the 
Penobscot salmon. 

[In REPORT of the Commissioner for 187243, Part 11, 1874, pp. 382-383.) 

898. Stevens, Pardon TU. Uondition of the shore fisheries of Massachu- 
setts and Rhode Island in 1871. 

[In REPORT of the Commissioner for 187142, Part I, 1873, pp. 16-19.] 

C99. Stilwell, E. M. On shad-hatching operations by the commlssioners 
of the State of Maine. 

[h REPORT of the Commissioner for 18724’3, Part 11, 1874, pp. 417-418.1 

BOO. --. Obstructions to the ascenbof fish in the rivers of 

[In REPORT of the Commissioner for 187%’73, Part 11, 1874, pp. 617-4321, map.] 
Maine. 

901. . Return of salmon planted in Penobscot River. 

002. Stilwell, E. M., and Charles 0. Atkins. Description of improved ap- 
[In BULLETIN of tho U. S. Fish Commission, Vol. I, 1881, pp. 271-273.1 

parat,us for fish-hatching. 
[In REPORT of the Commissioner for 1872-’73, Part 11, 1874, pp. 579-580.1 

903. Stirling, A. B. Notes on the fungus disease affecting salmon. 

904. . Additional observations on the fungus disease affect- 

[In REPORT of the Commissioner for 1878, Part VI, 1880, p. 525-529.1 

ing salmon and other fish. 
[In REPORT of the Commissioner for 1878, Part VI, 1880, pp. 531436.1 

Statement concerning the menhaden fishery. 005. Stokes, J. L. 

906. Stone, Livingston. 

[In REPORT of the Commissioner for 1877, Part V, 1879, p. 436.1 

Report of operations during 1873 a t  the United 
States mlrnon-hatching establishment on the McCloud River, 
and on the Oalifornia 8ah,tOlni&z generally ; with a list of speoi. 
mens collected. 

[In REPORT of tho Commisdouer for 187W73, Part 11, 1874, pp. 168-215, pl. 1. J 
907. -. Notes on the salmon of the Miramichi River. 

[In limoni, of the Commissionor f o r  1872-’73, Part 11,1874, pp. 216-218.1 

908. -- . 
909. 

On the salmon fisheries of the Sacramento River. 

-. Report on the transfer of shad from the Hudson River 
[Xu REPORT of the Commissioner for 1872-’73, Part 11,1874, pp. 374-379.1 

to the Sacramento. 
[In REPORT of the Commissioner for 1872’73, Part 11,1874, pp. 41.3-416.] 
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910. Stone, Livingston. Alphabetical list of Ainerican fish-culturists and 
of persons known as being interested in fish-culture. 

911. --. Report of operations in Oalifornia in 1873. 
[In REPORT of tho Commissioner for 1872-’73, Part 11,1874, pp. GE666.] 

[In REPORT of the Commissioner for 1673-’74 and 1674-’75, Part 111, 1876, pp. 
377-429. ] 

912. --. lteport of operations during 1574 a t  the United 
States salmon-hatching establishment on the McOloud River, 
Oalifornia. 

[In REPORT of the Cominissioner for 1873174 and 1874-’75, Part 111, 1876, pp. 
437-478.3 

913. --. The salmon fisheries of the Columbia l%iver. 

914. ----. Operations on tho McCloud River in aalnion-breeding 
in 1875. 

[Ill REPORT of tho Commissioner for 1875-’76, Part IV, 1876, pp. 921-933, fig. 1.) 

915. . Operations on the McCloud River in salmon-breeding 

[Xu REPORT of the Commissioner for 1675-’7G, Part IV, 1878, pp. 601-823.] 

in 1876. 

916. ----. Report of operations a t  the United States salmon- 
[ In REPORT of the Commissioner for 1875-’76, Part IV, 1676, pp. 935-958.1 

hatching station on the McCloud River, California, in 1577. 
[In I~EPORT of tho Commissioner for 1877, Part V, 1679, pp. 797-810.1 

Q17. . Report of operations at  the salinon-hatchiug station 
on the Clackamas River, Oregon, in 1577. 

[In REPORT of the Commissioner for 1877, Pmt V, 1879, pp. 783-796.3 

918. ---. Report of operations at the Unitod States salmon- 
hatching station on the McCloud River, California,, in 1878. 

[In REPORT of tho Commissioner for 1878, Part VI, 1880, pp. 741-770.1 

919, . Do the spawning salmon ascending the Sacramento 
River ad1 die without returning to the seat 

[In REPORT of the Comrnissioner for 1878, Part VI, 1680, pp. 817-818.1 
9 2 0 a  --. 

@1. - -. 
Mortality of McCloud River salmon in 1881. 

Report on overlmd trip to California with living 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, p. 134.1 

fishes, 1870. 
[In REPORT of the Commbsioiicr for 1879, Pn(1.t VII, 1882, pp. 637444.1 

Q22, . Report of operations at the United States salmon- 
breeding atntion on the McCloucl fiver, California, during the 
season of 1870. 

[In REPORT of tl10 Commissioner for 1879, Part VII, 1882, pp. G95-708.1 
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923. Stone, Livingston. lteport of operations at  the United States trout 
ponds, McCloud River, California, during the season of 1879. 

924. -- . Replies to questions of Herr -\.on Behr concerning 

[In REPORT of the Commiasionor for 1879, Part  VII, 1882, pp. 715-720. J 

Salvclinus fontilzalis and flalmo iridea. 
[In BULLETIN of the U. 8. Fish Commission, Vol. 11,1882, pp. 9-12.] 

926. . Account of operations at the McCloud River fish- 
breeding stations of the United States Fish Commission for 
1872 to 1852 inclusive. 

[In BULLETIN of tho U. S. Fish Commission, Vol. 11,1832, pi). 217-236.1 

926. --. Does the panther (Pelis concolor) go into the water to 
kill fish 7 

[In PROCEEDINGS of the U. S. Nat. MUS., Vol. V, 1882, p. 570.1 

927. --. Report of operations at the United States salmon- 
hatching station on the McCloud River, California, duriug the 
season of 1880. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 597-613.1 

928. -----. Report of operations a t  the United States trout ponds 
in the McCloud River, California, during the ma~oii of 1880, 

[In REPORT of tho Commissioner for 1880, Pert VIII, 1883, pp. 615-621.1 

929. Striivy, E. Carp culture in East Prussia. 

552-555. ] 
[In REPORT of the  Comniissionor for 1873J74 and 1874-’75, Part 111, 1876, pp, 

930. Sturdevant, F. Result of propagating trout. 

931. Suckley, George. 
[In REPORT of the  Commissioner for 187W79, Part VI, 1880, pp. 935-936.1 

On the North American species of salmon end 
trout. 

932. Sntton, F. Exportation of salmon ova to .Now Zealand in 1876, 
[In REPORT of tho Commissioner for 187.5’76, Pert IV, 1878, pp. 987-988; 1003.1 

933. Swain, Joseph. A rericw of the ~pecics of fltoleplbor?is found on t,bo 

[In REPORT of tho Commiesionor for 187243, Part 11, 1874, pp. 91-160.] 

Atlantic coast of the United States. 
[In BULLETIN of the U. s. Fish Comrnkiion, Vol. 11, 1882, pp. 55-57.] 

934. Swain, Joseph, and George B. Kalb. A review of the genus Notuuus, 
with a, description of one new species. 

[In PROCEEDINGS of tho 17. S. Net. Mus., Val. V, 1882, pp. 638443.1 

936. . A review of f h  Syngnatkinm of tho United States, 
with the dcscript,ioii of one new RpecieR. 

[In PIIOCEEDINGS of the U. 6. Kat. MIIB., Vol. V. 18R2, pp. 307315.1 
(See also undor 8mith and Hwain.) 
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936. Swan, James (3. The surf-smelt of the Northwest coast, and the 
method of taking them by the Quillehute Indiana, west coast 
of Washington Territory. 

[In PROCREDIKGS of tho U. S. Nat. MUS., Vol. 111, 1880, pp. 43-46.] 

937. --. Tho eulachon or candle-3sh of the Northwest coast. 

938. - . Shad in Puget Sound. 

939. Swan, John D. Uondition of the shore fisheries of Massachusetta 

[In PROCRICDINGS of tho U. S. Nat. Mus., Vol. 111, 1880, pp. 25'7-264.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1882, p. 152.1 

and lthode Island in 1871. 
[In RUPORT of tho Commissioner for 1MIJ72, Part I, 1873, pp. 12-15.] 

shire, on account of refuse matter from gas works. 
[In BULLETIN of tho U. 8. Fish Commission, Vol. 11,1882, p. 33.1 

940. Sweet, S. B. Decrease of fish in Squamscot Itirer, New Hamp- 

941. Swetitsch, Joseph. A depot for embryonated eggs of all the valu- 
able kinds of fiah. 

[In BULLETIN of tho U. 8. Fish Cornmission, Vol. I, 1881, pp. 345346.1 

9s2. Syrski, Dr. Lecture on the organs of reproduction and the fecun- 

[In REPORT of tho Commissionor for 1873-'74 and 1874J75, Part 111, 1876, pp. 

Report of operations of the United States steamer 
Speedwell in 1870, while in the service of the United States 
Fish Commission. 

dation of fishes and especially of eels. 

719-734, figs. 23.) 

g43. Tanner, Z. L. 

[In RICPO~~T of tho Cornmissionor €or 1879, Part VII, 1882, pp. 603-615.1 

944. --. Report of an exploring trip of the steamer Fish Hawk 
in Chesspealre Bay in tho early spring of 1882. 

946. --. Occurrence of fur-seals in mid ocean. 

@6. Tarr & Co., Judson. Statement concerning the menbadon fishery. 

'4'7. Taylor, Edward E. Condition of tho shore fisheries of Massachu- 

[In BULLITIN of tho u. s. Fish Conimimion, vol. 11, 1882, pp. 133-135.1 

[In BULLETIN of tho U. S. Fish Comtiiission, Vol. 11,1882, p, 216.1 

[In RICPORT of tho Commissionor for 1877, Part VI 1879, pp. 385-387.1 

setts and Ithode Island in 1871. 

Thacker, James K., and Sidney I. Smith. On stomachs of salmon 

[In E,ETPORT of tho Commissioner for 1872-'73, Part 11, 1874, p. 371.1 

[In REPORT ot tho Commissionor for 1871-'72, Part I, 1873, pp. 26-28.] 

and their contents. 

s498 Thayer, A. W. Besult of propagating trout. 
REPOI~T of tho Coinniissionor for 1878, Pnrt VI, 1880, p. 936.1 
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950. Thompson, John H. Record of young salmon caught near Nartha’a, 
Vineyard and a t  Seconticut Neck. 

[In BULLETIN of the  U. S. Fish Commission, Vol. I, 1881, pp. 270-271.1 

951. Throckmorton, 5. R. On the edible qualities of the Sacramento 
salmon. 

[In REPORT of the CommisRioner for 1872J73, Port 11, 1874, pp. 373-374.1 

952. - . The introduction of striped bass into California. 
[In BULLETIX of the U. S. Fish Commission, Vol. I, 1881, pp. 61-62.] 

953. - 

954. Tice, Benjamin. 

955. TifFt, Henry 0. Condition of the shore fisheries of Massachusetts 

. Description of the fish-way in Pitt River, California. 
[In BULLETIN of the U. 5. Fish Commission, Vol. I, 1881, pp. 202-204.1 

SCatement concerning the menhaden fishery. 
[In REPORT of the Commissioner for 1877, Part  V, 1879, p. 457.1 

and Rhode Island in 1871. 
[In REPORT of the Commissioner for 1871-’72, Part  I, 1873, p. 7.1 

9/56, Todd, Frank. Occurrence of salmon in Restigouche and Saint 
Croix Rivers due to  artificial propagat’ion. 

[In BULLETIN of tho U. 5. E’ish Cornmission, Vol. I, 1881, pp. 275277.1 

957. Tolke, C. The pollution of public waters by refuse from factories. 

958. Tomkinson, J. I&. Result of propagating salmon. 

959. Trolle, C. The Iceland fisheries. 

960. Trumbull, J. Hammond, J. J. Gent, et al. Notices in regard to the 

[In REPORT of the  Commissioner for 1879, Part VII, 1882, pp. 619-624. J 

[In REPORT of the  Commissioner €or 1878, Part  VI, 1880, p. 931.1 

[In RICPOI~T of the Commissioner for 1880, Part  VIII, 1883, pp. 77-87.] 

abundance of fish on the New England coast in former times. 
rIn REPORT of the Commissioner for 1871-’72, Part I, 1873, pp. 149-112.1 

961. - . Upon the abundance of fish on the New England 
coast in former times. 

[In REPORT of the Cornmissioner for 1871-72, Part I, 1873, pp. 165-169.1 

962. . EtTmology of the names of the menhaden. 

Q68. Turner, Will E., M. D. Presenco of shad in the rivers tributary to 
[In REPORT of tho Commibsiouer for 1877, Part V, 1879, p, 11.1 

the Gulf of Mexico. 
[In REPORT of the Commissioner for 1872-’73, Port 11, 1874, p. 394.1 

964: Vail, David 0. 

968. Van Antwerp, W. Growth, spawning, edible qualities, and manner 
of cooking German carp received from the United States Rsb 
Commission in 1880. 

Statement concerning the menhaden fishery. 
[In REPORT of the Cornmissioner for 1877, Part Y, 1879, pp .  44749.1 

[In BULLICTIN of the U. S. Fi& Commission, Vol. 11,1882, p. 300.1 
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966, Veckenstedt, Dr. Ed. On the carp-ponds of Nether-Lusatia. 
[In REPORT of the Cornmissioner for 1878, Part VI, 1880, pp. 671-674.1 

867. Verrill, A. E. Report upon the invertebrate animals of Vineyard 
Sound and the adjacent waters, with an account of tho physi- 
cal characters of the region. 

LIn REPORT of the Commissioner for 1871-'72, Part I, 1873, pp. 295-778, pl. 38, 
index.] 

868. ---. Synopsis of the North American fresh-water leeches. 

968. . Notice of recent additions to the mariue invertobrata 
of the northeastern coast of America, with descriptions of new 
genera and species, and critical remarks on others. [PART I.] 

970, ---. Notice of recent additions t o  tlie marine inverte- 
brata of the northeastern coast of America, with descriptions 
of new genera and species, and critical remarks on others. 

PART 11. Nollusca, with notes on Annclida, Xohinodermatcc, 
&e.: collected by the United States FiRh Cornmission. 

971. --. Notice of recent additions to the marine inverte- 
brata of the northeastern coast of America, with descriptions 
of new genera and species, and critical remnrlis on othew. 

PART 111. Catalogue of Mollusca recently added to the Sauna 
of Southern New England. 

[In REPORT of tho Commissionerfor 1872J73, Port 11, 1874, pp. GGMLW.] 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 11, 1870, pp. 165-205.1 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. 111, 1880, pp. 3%-405.1 

[In PROCEEDINGS of the U. S.Nat. Mus.,Vol. 111, 1880, pp. 405-409.1 

872. --, Report on the cephalopods of tho northeastern coast 

[In REPORT of the Cornmissionor for 1879, Part VII, 1882, pp. 211-455, pl. 46, 

9%. --. Notice of recent additions to the ma'rine inverte- 
brata of the northeastern coast of America, with descriptions 
of new genera and species, and critical remarks ou others. 

PART IV. Addit,ions to the deepwater Mollueca, taken off 
Martha's Vineyard, in 1880 aud 1S81. 

of America. 

index ; also seperotely.] 

[ Iu PROCEEDINGS of tlm U. 5. Nat. MU&, Vol. V, 1882, pp. 316-343.1 
874n --, Description of Rome of the apparatus used by the 

United States Commission of Fish and Fisheries in dredg- 
ing off the Now England coast. 

"5- verrill, A. E., and Richard Rathbun. Li8t of marine invertebmta 
from the New England coast, distributed by the United States 
Oommission of Fish and Fisheries. 

[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 65-74, pl. 4.1 

[ IU PROCEEDINQB of the u. 8. Nnt. Mue., VOl. 11, 1879, pp. 227-232.1 
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976. Vogel, Julius. Exportation of salmon ova to New Zealand in 1876. 

977. Wagner, Christian. What does a fish cost? 

978. Walker, Francis A. See Baird, Walker, and Qoode. 
979. Wallem, Fredrik M. 

980. Walpole, S., and T. H. Huxley. Disease among the salmonof many 

[In REPORT of the Commisgioner for 1875-’76, Part IV, 1678, pp. 9S969 .1  

[In REPORT of tho Commissioner for 1876, Part VI, 1860, pp. 605-607.1 

Report on the American fisheries. 
[ In  REPORT of the Commissioner for 1878, Part VI, 1860, pp. 75-115.1 

rivers of England and Wales. 
[ In  BULLETIN of tho U. S. Fish Commission, Vol. I, 1661, pp. 429-448.1 

[In BULLETIN of tho U. 8. Fish Commission, Vol. 11, 1682, pp. 22-25.] 
981. Ward, Lester F. List of mater plants for carp ponds. 

982. Washburn, jr,, J. 

983. Washington, John. 

984. Watson, W. C. The salmon of Lake Champlain and its tributaries. 
[ I n  RICPORT of the Commissioner for 1873-’74 and 1674-’75, Part 111, 1876, pp. 

Statement concerning the menhaden fishery. 
[ In EEPORT of the  Commissioner for 1677, Part V, 1679, pp. 38t3-’J90.] 

Statement concerning the menhaden fishery. 
[In REPORT of the Commissionor for 1677, Part V, 1679, pp. 430431.1 

53 1-54 0.) 

986. Way, J. H. Resnlt of propagating trout. 

986. Weddige, Herr. Castrating fish. 

987. Wergeland, N. 

[ In REPORT of tho Commissioner for 1876, Part VI, 1660, p. 936.1 

[ In  BULLETIN of tho U. S. Fish Commiwion, Vol. I, 1661, pp. 59-61.] 

The economic value of the Norwegiaii lakes and 
rivers a8 a field for fish culture. 

[ In REIW~ZT of tho Commissioner for 1678, Part VI, 18@0, pp. 539-604. J 

988. Westgate, Sylvanus. Condition of the shore fisheries of Massaohu- 
setta and Rhode Island in 1871. 

[In REPORT of tho Commissionor for 1671J72, Part I, 1873, pp. 33-34.] 

989. Whaley, Joseph. Statement concerning the menhaden fishery. 

990. Whalley, W. E. Condition of‘the shore fisheries of Massachusetts 
[ In REPORT of the Commissioner for 1677, Part V, 1879, pp. 449-450.1 

and 1Ehocio Island in 1871. 
[In REPORT of the Commissioner for 1671-’72, Part I, 1673, pp. 21-26.] 

901, Whitmore, G. S. Shipment of salmon and whitefish to  Now Zealand 

[In REPORT of tho Cornmissioner for 1678, Ptwt VI, 1680, pp. 854 ; 805-860 ; 

992. Widegren, Hjalmar. Statistical data regarding the Swedish fish- 
eries. 

[In REPORT of the Commissioner for 187W74 and 1874J75, Part 111,. 1876, pp. 

in 1877 aud 1878. 

900 ; ‘JOY ; 905.1 

3134.1 
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993. Widegren, Hjalmar. On the herring and its preparation as an 
art8icle of trade. 

[In REPORT of tho Coinmissioner for 1873-'74 and 1874-'75, Part 111, 1874 pp. 
183-193.3 

994. -- . Short introduction to the proper care and mansgement 
of the Baltic fishery. 

[In REPORT of tho Commissioner for 1878, Part VI, 1880, pp. 117-141.1 

906, Wigg, Dr. George. On the insensibility of the German carp to 
freezing. 

[In HULLETIN of tho U. S. Fish Commission, Vol. I, 1881, p. 402.1 

906. Wilcox, Lander. Statement concerning the  menhaden fishery. 

997. Williams, Roger. Upon the abundanco of fish on the New England 
[In REPORT of tho Commissionor for 1877, Pert V, 1879, pp. 431-432.1 

coast in former times. 
[In REPORT of the Commiseioner for 1871J72, Part I, 1873, p. 164 1 

%. Williamson, John. Description of improved apparatus in fish hatch- 

[In REPORT of the Commissionor for 1872.'73, Part 11, 1874, pp. 5R6686.1 
ing. 

@B. Willis, H. Shad fisheries of the Susquehanna River fifty-six years 
ago. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 261-263.1 

lw. Wilmot, Samuel. Notes on the Western gizzard shad, Dorosoma 
oepedianunt heterurum (Raf.) Jordan. 

[In PROCEEDINGS of tho U. S. Nat. Mns., Vol. I, 1878, pp. 263-264.3 

1W1. -- ~nsuccessful transportation of Califoria salmon eggs. 

lw. ----. Introduction of California salmon into Ontario, with 
remarks on tho disappearance of Maine salmon from that prov- 
ince. 

[In REPORT of tho Commissioner for 1878, Part. VI, 1880, pp. 755-762.1 

[In BULLETIN of tho U. S. Fish Commission, Vol. I, 1881, pp. 347-349.1 
1003, . Eemarks ou tho scarcity of male and grilse salmon 

in  the rivers of Ontario, Oanada. 
[In ~ ~ L L R T I N  of tho U. S. Fish Commission, Vol. I, lml ,  pp. 379381.1 

'004- Wilson, Charles A. Raising brook trout in mineral mater. 

'005, Wilson, Edmnnd B. Report 011 the Pycnogonids of New England 
[In I~ULLIETJN of the IT. 8. Pi& Cornmission, Vol. 11,1882, p. 392.1 

and adjacent waters. 

dox; also soperatoly.] 

1878. 

[In REPORT of 1,110 Cornniissionor for 1878, Part VI, 1880, pp. 403-506,pL 7, in- 

'O0& Wilson, J. Craoroft, Sliipment of whitefish ova to Now Zealand in 

[In REPOIIT of 1110 Coniniiwiouor for 1878, Piirt VI, 1880, pi). 880-8532.] 
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1007. Wilson, J. Paul. TRAMSLATOR. An accoiint of the fisheries of 
Norway in 1877. By M. Friele. 

[Iu REPORT of the Commissioner for 1877, Par t  V, 1879, 111). ‘707-739. J 

1008. Wilson, Samuel. Shipment of fislmon ova to Australia in 1877. 
[In REPORT of the Commis~ioiier for 1878, Part VI, 1880, pp. 8.25-828; 83143 .1  

1009, Wilson, Thomas. The proposed introduction of catfish into Gheut. 

1010. Winslow, Samuel H., and George. Conditioli of the shore fisheries 
[In BULLETIN of‘ tho U. S. Fish Coinmisaion, Vol. J, 1i381, pp. 340-341.1 

of Massachusetts and Rhode Island hi 1871. 
[In REPOKT of the Commiaviouer for 1871-’73, Part I, 18PJ, pp. 45-47. J 

Statement concerning t.he inen1i;den fishery. 
[In REPOBT of tlle Commissioner for 1877, Part V, 1879, pp. 460-451.1 

1011. Wolf, A. 0. 

1012. Wood, 1. L. The fisheries of the Gulf of Mexico. 

1013, Wood, William. Upon the abundance of fish 011 the New England 
[In BULLETIN of tho U. S. Fish C ~ m m i ~ ~ i o u ,  Vol. 11, 1862, pp. 19-20.] 

coast in former times. 
[In REPORT of the Commissiouer, for 1871-’72, Part I, 1873, 1~1). 161-162.1 

1014. Wood, William. Return of sahnoxi planted i 11 Connecticut River. 

1015. Worth, S. G. Tho artificial propagation of tlie striped bass (Roccus 
[In BULLETIN of the U. S. Fish Couit?Sssioii, Vol. I, 18,31, 1). 274.1 

lineatus) in Albemarle Sound. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 174-177.1 

1016. -- . Shad hatching. Carp ponds at  Raleigh. 

1017. --. A poor season for shad-hatching in North Chrrolina. 

1018. Wright, Abel A. A Georgia carp pond. 
[In BULLETIN of tho u. 8. Fish Commission, Vol. I, 1881, pp. 68-69.] 

1019. Wright, Harrison, Chairmaxi of the committee. Report of t~ com- 
mittee of the Wyoming Historical and Geological Society on 
the early sliad fisheries of the north branch of the Susquehanna 
River. 

[In BTKL~CTIN of the U. S. Fiali Commission, VoI. I, 1861, pp. 352459; also 
separately. ] 

[In BULLETIN of the U. S. E’ish Coniniissiou, Vol. 1 1 , 1 8 8 2 , ~ ~ .  26-27.] 

[In BULLGTIN of the IJ. 5. Fish Commission, Vol. 11, 1882, 1). 64.1 

1020. Yarrow, E. C. On the speckled trout of Utah Lsko. (Sahno 
virginalis Girard.) 

[In REPOKT of the Commissio~ior for 187W73, Part 11, 1874, pp. 3GW6EI. J 

1021. . Report of a reconnaissance of the shad rivers south 
of the Potomac. 

[In RrCPoRTrof the Commieeioner for 1872-73, Part 11, 1874, pp. 396-402.1 
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1022, Yarrow E. C. Notes on the natural history o i  the shad as observed 

at Beaufort Harbor, N. C., and vioinity. ’ 

[In REPORT of the Commissionor for 1872-’73, Part XI, 1874, pp. 452-456.1 

1023. Yhlen, Gerhard von. Report on the sea fisheries of the Lzin of 
Goteborg and Bohus in the year 1877. 

[In REPORT o i  the Commissioner for 1877, Part V, 1879, pp. 741-750.1 

1024. Yoakum, F. L. Carp culturo in Texas. 

1025. Post, John. Report upon the management of German carp by L 

[In BULLETIN of the U. S. Fish Commission, Vol. IT, 1882, pp. 28-32.] 

Mississippi correspondent. 
[In BULLETIN of tho U. S. Fish Cornmission, Vol. 11, 1882, p. 310.) 

1026. Young, A. Upon the abundance of fish on the New England coast 
in former times. 

[In REPORT of the Conamissionor for 1871-’72, Pert I, 1873, p. 160.1 

1027. Zentz, F. On the races or varieties of carp, denying the existonce 
of blue carp and gold casp. 

[In BULLETIN of the U. S. Fish Cnmmiwion, Vol. I, 1881, pp. 3R7-389.3 

Q.-ARTIULES FROM PERIODICALS, ALPHABETIOALLY 
ARRANGED. 

1028. Amtliahe Berichte, &o. Transportation of live fish. 

lO2B. Bergenposten. Society for promoting tho Norwegian fisheries. 

1030. Berlin daily paper. The carp fisheries in the Peitz Lakes. 
[In REPORT of the Commissioner for 1378, Pmt VI, 1880, pp. 675-678.1 

1m1. Christiana paper. Protection of whales. 

1092. Das Ausland. An account of the Loffoden Islaiids of Norway. 

1038. Deutsche Fischerei-Verein. Tho best food for young salmonoids 

[In BULLETIN of the U. S. Fish Commissioh, Vol. 11, 1882, pp. 95-102, figs, 4.1 

[In REPORT of the Commissioner for 1876, Pert VI, 1880, pp. 241-243.1 

[In BDLLETIN of tho U. 5. Fiuh Commission, Vol. I, 1881, pp. 17-19.] 

[In REPORT of the Commissioner for 1877, Part V, 1879, pp. 669-564.1 

and for larger salmonoids in ponds. 
[In BEPORT of the Commissioher !or 1877, Part V, 1879, pp. 779-782.1 

1034, Deutsche Fisaherei-Zeitung. 
Park, Berlin. 

Sickness of the gold-Ash in the Royal 

[In REPORT of the Commissioner for 1878, Pert VI, 1880, pp. 537-538.1 

10%. --, Mr. Christian Wagner’s establishment for raising 
gold-fish, at Oldenberg, Germany. 

LIn REPORT of the Commissioner for 1876, Part VI, 1880, pp. 679434.1 

3036. --. Pac’haJy% car for transporting Ash. 
[In I~TJT,T,ICTIN of tho U. 8. Fieh Commission, Vol. I, 1881, pp. 207-108.1 
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1037. Deutsche Fischerei-Zeitung. The Cottbus carp trade. 

1038. Field. Introduction of the aland, or orfe, iuto England. 

1030. Fiskeri Tidende. The Scotch herring fisheries in 1882. 

3 [In BULLETIN of tho U. S. Fish Commission, Vol. 11, 1882, p. 158.1 

[In BULLETIN of *he U. S. Fish Commission, Vol. I, 1881, pp. 218-220.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 1%2, pp. 117-118.1 

1040. -- , The cod fisheries on the coa,st of Norway. 
[Iu BULLETIN of the U. 5. Fish Commission, Vol. 11, 1882, p. 138.1 

1041. --. The sardine fisheries. 

1042. Frank Leslie’s Illustrated Newspaper, American birds, animals, 
[In REPORT of the Commissioner for 1880, Part VIII, 1883, pp. 163-165.1 

and fishes for New Zealanders. 
[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, pp. 53-54.] 

1M3. Qalveston Daily News. Progress and results of fish-culture [carp,]. 

1044. Gloucester Telegraph. Fishing for shad in South American watem. 

1045. Landwirthschaft und Industrie. Carp-ponds. 

[In BULLETIN of the U. S. Fish Commission, Vol. I, 1881, p. 396.1 

[In BULLETIN of the U. S. Fish Commission, Vol. 11, 18R2, p. 138.1 

[In REPORT crf the Commissioner for 187W74 and 1874275, Part 111, 1876, pp. 
555-558.1 

1046. Magdeburgische Zeitung. Stocking the Stettiner Haff with carp. 

104’7. Nederlandsche Dierkundige Vereeniging, t c .  Result of the investi- 
gations of the Netherlands Zoological statiou relative to tho 
oyster and its cultivation at the end of the first year of its in- 
vestigations. 

[In BULLETIX of the U. S. Fish Commission, Vol. 11, 1882, pp. 1-8.1 

[In REPORT of the Commissioner for 1880, Part VIII, 1R83, pp. 1001-1027.1 

1048. Bordisk Tidsskrift for Fiskeri The fishing villages, Siieklzersteou 
and Slrotterup, and the collection of fiding-implements ex- 
hibited by them a t  Elsinore, Denmark, during the summer of 
1872. 

[In RICPORT of the Commissioner for 1873J74 and 1874-’75, Part 111,1876, pp. 17%- 

1040. --. New contributions to the herring question. The dibi- 
pute between Axel Boeck and Ossian Sars, regarding the Nor. 
wegian summer-herring. Sars’s recent observations, and his 
new tlicory on the migrations of the herring. 

181.1 

[In REPORT of the Commissioner for 1873-’74 and 187445, Part 111, 1876, pp. 
195-211. ] 

1050. . On the artificial propagation of the lobster. 
[In REPORT of the Comniissioner for 1873-’74 and 187g75, Part 111, 1876, pp. 

867-869.3 
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1051. Nordisk Tidsskrift for Fiskeri On ponds for. tho culture of the 
carp. 

549452.3 
[In REPORT of the Commissioner for 1873-’74 and 1874-’75, Part 111, 1876, pp. 

1052. Norwegian Commission. On the fisheries of Norway. 
[In REPORT of the Commissioner for 187344 and 187445, Part 111, 1876, pp. 

Peat-bogs as fish- 
25-30.] 

1063. Oesterreichisch-Ungansche Fischerei-Zeitnng. 
ponds. 

[In BULLETIN of the U. S. Fish Commission, Vol. I. 1881, pp. 5859.1 

1064. Scientific Farmer. Connection of abhndance of moss and of black 
flies with abundance of trout. 

[In BULLETIN of the U. 5. Fish Commission, Vol. 11, 1882, pp, 103-104.1 

1066, Sunland Tribune. Poisoned mater in the Gulf of Mexico. 

1066, Swedish Fishery Report. Improvement in the salmon fisheries of 
[In BULLETIN of the U. 9. Fish Commission, Vol. 11, 1882, p. 104.1 

Sweden. 
[In REPORT of the Cornmissioner for 187W73, Part 11, pp. 1874, 166-167.1 

1057. Weser-Zeitung. 

330435.) 

Living shad on their way to the Weser. 
[In REPORT of tho Commissioner for 1873-’74 and 1874-’75, Part 111, 1876, pp. 

1058. Bean, Tarleton H.* Description of a new species of Alepidoosawrus 
(A. Bsczclapius), from Alaska. 

[In PROCEEDINGS of the U. S. Nat. Mus., Vol. V, 1882, pp. 661-663.1 

U.-ARTIOLES IN TYPE FOR REPORT OF THE COMMIS- 
SIONER FOR 1881, PART IX. 

1069. Atkins, Chae. G. Report on the propagation of Penobscot salmon 

lW0. --, Eeport on the propagation of Schoodic salmon fi 

1081. Bouchon-Brandely, 1. Report to the Minister of the Marine rela- 
tive to oyster culture upon the shores of the British Channel 
and the ocean. 

10@2. Brocahi, Dr. P. Report on tho prosent condition of oyster culture 
in France. 

‘O63, Bean, Tarleton, H. TRANSLATOR. The Loffoden fishery in 1880. 
By Lieut. Niels Juel. 

Clark, Frank N. Report of work at  the United State8 Hatchery, 
Northville, Mich., 1881-’82. 

in 1881-’82. 

188 ~ ~ 8 2 .  

* This item W ~ B  omitted from its proper plaae by mistake.-EDITOR. 
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1066. Dyrenforth, Robert G. List of patents issued in the United States 
during the Fear 1881 relating to fish, and the methods, pro- 
ducts, and applications of the fisheries. 

1066. Forbes, S. A. The first food of the common white-fish (Coregonus 
clupeijormis, Mitch.). 

1067. Goode, G. Brown, Joseph W. CoIlins, R. E. Earll, and A. Eoward 
Clark. Materials for a History of the Mackerel Fishery. 

1068. Jnel, Niels. The Loffodon fishery in 1880. 
1069. McDonald, Marshall. TRANSLATOE. Report of the Minister of 

the Marine relative to oyster culture upon the shores of the 
British Ohannel and the ocean. By M. BouchonJhandely. 

1070. Smiley, Chas. W. The extent of the use of fish guano as a fer- 
tilizer. 

1071. - -. Statistics of the shad hatching operations conducted 
by the United States Fish Commission in 1881. 

1072. Snell, Merwin P. TRANSLATOR. Report on the present condi- 
tion of oyster culture in Prance. By Dr. P. Brocchi. 

1073. Stone, Livingston. Report of operations at the United States 
salmon-breeding station on the McCZoud River, California, 
during the Beason of 1881. 

1074 - -. Report of operations at the United States trout 
ponds, McCIoud River, California, for the season of 1881. 

1076, Tanner, 2. L. Report on construction, equipment, and cruise of 
the United States Fish Commission steamer Fish Hawk during 
the fall of 1879 and year of 1880. 

1076. --. Report of the work of the United States Fish Com- 
mission steamer Fish Hawk for the year ending December 31, 
1881. 

The Annelida ohcetopoda 
from Provincetown and Wellfleet, Mass. 

Of the foregoing 1,077 titles, 102 are under translators' names, and 7 
are references to co-editors or duplicates, so that the actual number of 
Reparate papers enumerated is 968. 

1077. Webster, E. E., and James E. Benedict. 

Nom.-The following additions should be made to the oitations in this list: 
Page 4, No. 14, 10 pl. and folding map ; page 4, No. 15, 15 pl. j page 4, No. 18, 1 pl. ; 

page 4, No. 21,16 figs.; page 5, No. 30, with index; page 6, No. 46,3 pl., 19 figs. 
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--- 
Val. PIP, No. 6. Washington, 1p. C. . Aug. 9, 1883. 

TOPICAL SYNOPSIS OF THE TITLES CONTAINED IN THE FORE- 
GOING BIBLIOGRAPHY. 

[NoTE.-The reference8 am to  the numbers attached to each paper.] 

Bummaries of Fish Commission work, 48,67, GO, 63,66,72,78,332,33!3, 

Steamers of $he Fish Commission, 190,191,741,769,943,944,1076, 

Stations of the Fish Commission, 68,76, 169,170. 

A.-U. S. FISH COMMISSION-GENERAL. 

691,734. 

1076. 

questions, inquiry, 36,37,62,63,64,65,56,69, 64,70, 80, 112, 
116,334, 626. 

hatistics, bibliographies, directories, 71,114,164,166,202,231,232,234, 
282,284,292,327,328,389, 399, 689, 747, 800, 865, 869, 870, 879, 
81,910,992. 

B.-THB FISHEBIES. 
Pigheries, general viewR,101,862,979. 

Atlantic shore fisheries, 4,31,36,38,40,42,43,44,149,160,151,164, 
169, 162, 164, 166, 177,180,199,200,201,208,210,213,217,22ti, 
230, 231, 232, 234, 242,243,278,338,378,380,396,416,418,51D, 
678, 681, 684, 686, 694, 705, 707, 708, 700, 711, 712, 714, 716, 717, 
718, 719, 720, 721, 722, 767, 770,776, 781, 790,871,872,888, 559, 
890, 898, 939, 947, 966,960,961,988,990,997,1010,1013,1026. 

Bisheries of the Great Lakes, 734,768,864. 
E”ish0ries of the Gulf of Mexico, 1012,1066. 
Open ma fisheries, 131,166,176,176,179,182,183,192,209,203,231, 

236, 316, 519, 619, 636,666,657, 668,659,662,663,686, 706,716, 
717, 721, 760, 843, 844,846,847,891,950,992,994,1023. 

&andinavian fisheries, 7,103, 132, 133, 140,141, 268, 616,666, 658: 
669, 662, 843-847 incl., 992, 994, 1023, 1029, 1032,1040,1045, 
1049,1062,1066,1068. 

Qod and haddock fisheries and culture, 174, 176, 203,230, 249, 360, 
390, 634, 710, 713, 716, 717,016,W2, 843, 844, 959, 1040. 

Hackerel fisheries, 176, 178, 179, 325, 703, 704, 706, 717, 721, 764, 
845,868, 1023,1067. 

Menhaden fisheries, ti, 11, 33, 34, 64, 81,122,128,130,148,163,171, 
184, 185, 195, 206, 209, 211, 212, 216,216,221,364,2Gi, 269, 
271,274, 321, 361,377,385,388, 392, 394,396, 396, 431,436, 
618, 626, 018, 021, 622, 623,631, 644,652,633,677,670, GSO, 
682, 683, 695, 696, 697,702,733, 765,766,768,780,788, 802, 
810,812, 841, 848, 861, 863,850, 867, 893,906,946,964, 962, 
964, 982, 983, 989, 996,1011. 

Bnll. U. 8. F. C., 83-6 
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Herring and sardine fisherieg, &o., 132,180,205,254,279, 519, 
688-6G3 incl., 717, 731, 750, 760, 993, 993, 1023, 1039, 1041, 
1049. 

Shad. white fish, salmon, trqut, bass, carp, Qc., see under D.-Cul- 
ture of Marine Forms. 

Halibut fisheries, Qc., 152, 183, 634, 718, 860. 
Sword-fish, 331, 336. 
Eels, 330, 406, 407, 514, 764, 942. 
Catfish, 414, 646, 685,1009. 
Smelt fisherie8, 936. 
Whale and fish oil, 186, 273, 375, 891. 
Seals, 245, 849, 946. 
Sponges, 699, 789,837. 
European fisheries : gourami, turbot, gold orfe, salbling, &e., 281, 

Apparatus of fishing, 32, 46, 123, 158,174,178,181,381, 703, 704, 

Fishery patents, 226-229 incl., 1065. 
Legislation and petitions, 39,41, 74,151,217,381, 630, 770, 778, 781, 

283, 628, 727, 739,855,1038. 

710, 713, 734, 758, 781, 845,936, 974,1048. 

790, 889. 

C.--NATURA4L HISTOltY OF MARINE LIFE, 

Natural history of fishes, &e., 1, 45, 89, 93, 94, 97, 106, 110, 111, 115, 
117, 118, 129,156, 157, 177,210,224,244, 283,286,287,311; 
313, 314, 325,330,333, 337,342,354,391, 414,516, 517,523, 
528, 529, 531, 532, 533, 639,540,041,545,64(i, 548,578,581, 
682, 683,596, 608, 613, 626, 635,639, 640, 641, 660, G G l ,  672, 
676, 685, 701, 731,732, 739, 750, 782, 797, 801,803,850, 860, 
875, 877, 878, 883,885,895,903,904, 919, 020, 922,924,931, 
937, 948, 980, 1000,1003,1022, 1031,1034. 

Classification and nomenclature of fishes, 235, 286,287, 288, 289, 
291, 293, 294,295,296, 297,298,299,300,301, 302,303, 304, 
305, 306,312,319,329, 331, 333, 526, 537,528,629, 531,532, 
633,534,535, 539. 540,541,581, 689, 604, 605,612, G13,664, 
666, G93, 886,031, 933, 934,935, 962,967, 968,970,971,972, 
973, 1027. 

Description of species and genera, 49,88, 90, 91, 95,OG, 98, 99,100, 
104,109, 119, 276, 290, 315,317,323,386,338,339,340, 341, 
343,344, 345, 346,347,348,349,380,352,358, 357, 358, 3.59, 
624, 630, 536, 538, 542, 543, .*44,545, 540,547,Ci48, 54!$550, 
66i, 552,553,554,555,656,537-573 incl., 6'75, 576, 577, 579, 
680,582,583,584-588 incl., 589, 592-598incl., 603, GOG, 607, 
608,610, 611, 613, 665, 660+674 incl., 810,837, 873,874,874 
878,884,934,935,967,968,069? 970,971,972,973, 1058. 
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Natural history-Continued. 
Lists of specimens, 47, 73,92, r'05,113,280, ,310,318,320,322, 

324, 351, 355, 356, 397, 398,419,574, 576, 578,690, 
599, GOO, 601, 602, 609, 614,768,783,798,799,816, 
918 inc., 927, 975. ( 

hvertebrates, 133,386,387,404,798,799,801,814,817,845,880,881,883, 
884,885,893,967,068,970,971,972,973,975,1005, 1050,1077. 

Embryology, 805, 818,819, 821-827 incl., 829-832 inc., 839,840,842,896, 
942. 

Enemies of fish, 642, 903, 904,926. 
Ooncerning water injurious to fish, 246,260,308, 434, 516, 517, 638, 

Mortality of fish, 182,616,517, 523, 752, 920, 1034. 
718, 793,804, 805, 854, 940, 957, 995,1004,1055. 

h o d  of marine animals, 84, 261, 262,263, 749, 763, 759,882,948,1033, 

Deep sea research and tools, 9,121,182,619,620,701, 769, 799, 846,870, 
1066. 

943, 967, 974, 975. 
TempereCuures of wgter, &c., 61, 241, 619, 772. 

D.-OULTURE OB' MARINE FORMS. 

h h  culture, 3, 51,68, 69, 136, 142, 146, 198, 232, 366, 376, 384,406, 412, 
413, 638,,633, 687, 698, 737, 738,763,796, 806, 814, 887, 896, 
941, 986, 987,1035. 

Shad culture and distribution, 8,50,58, GS, 77,79,173, 178, 187,204, 
259,311,363,364, 370,371,382, 520, 629, 637, 641, 643, 724, 
736, 740, 741, 743, 743, 745,74G, 747, 766, 767, 773, 784, 820, 
859, 860, 863,866,899, 900, 938, 9G3, 999, 1016, 1017, 1019, 
1021, 1022,1044,1057,1071. 

White fish culture and fisheries, 28, 68, 86, 167, 168, 169, 170, 196, 
197,252, 259, 261,262,263,401,423,427, 5217 624, 627, G39, 
734, 758, 991, 1006,1061. 

Uodfish culture.-See under R.-Tbe Fisheries. 
8almon culture and fishing, 14,19, 68, 89,107,108,134,140,141,188, 

180,196, 197,228,223,224, 236, 252,258,265,368, 373, 374, 
379, 401, 408, 403, 408, 420,423,&26,428,429, 520, 640, 664, 
676,728, 729,730, 762, 774, i85, 791, 795, 803, 861, 863, 903, 
904,006, 907, 9OY, 911,912, 913,914-018 inu., 922, 924, 932, 
950, 951, 956, 968,976,980, 984, 991,1001,1002,1003,1005, 
1056,1073. 

Oaliforniasalmon, 6, 08, G9,129,156,224, 726,777,791,803, 813, 
SGl, 886, 906, 908, 911-930 inc., 927, 932,1002. 

Penobscot salmon, 16, 23, 25, 27,69,218, 260,363,654,792, 858, 
807, 901,1059. 

Sahoodicsalmon, 17, 18, 20, 22, 24, 26, 69, 369, 654, 764,1060. 
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Fish culture-Uontinued, 
Troutfishing and culture, 2, 3$367,923,925,928,930,949,985,1004, 

Bass fishing and culture, 13, 400, 723, 760, 761, 867, 894, 952,1018. 
Carp and pond culture, 22,6& 82,83,85,138,139,194,207,220,237, 

238, 239, 255, 256, 272, 277,307,409,410,412,416,430, 522, 
690, 691, 756, 759, 761, 771,779,786,811,852,929,965,966, 
981, 995,1016,1018,1024,1025,1047,1030,1036,1037,1043, 
1046,1046,1051,1053. 

Blue carp, 237,239,650,1027. 
Water plants, 247, 248, 251, 981, 1024. 

1020,1054,1074. 

Oyster and mussel cuIture, 120,135,143,144,145,153,193,266,383, 
393, 421,422,426,435,748,751,794, 807, 828, 830, 832, 839, 
840,1047, 1061,1062. 

Hatching apparatus, 21,123,166,172, 270, 365, 409, 424, 726, 744, 
902, 998. 

Transportation of fish, &c.,137,690,742,776,777, 892, 909, 921,940, 
1001,1028,1036. 

Exporting fish eggs and young fish, 62,6G, 67,87,125,126,127,134, 
137, 140, 160, 161, 188, 189,194,196,197,222,223,252,257, 
258, 265, 401, 402, 403, 423, 426,427,429,521,645,724,726, 
728, 729, 730, 774,785, 795,932,976, 991,1006,1008,1009, 
1042, 1057. 

Fish ways and obstructions to  fish, 15,102, 240,433, 693, 738, 793, 
900, 953. 

E.-MISCELLANE)O U M. 

Economic interests relating to fish, 29, 30, 214, 249; 275, 413, 417, 977, 

Fishery exhibitions, 10, 75, 253, 320, 322, 372,647, 648, 688. 
Translations, 9, 101, 102, 103, 120, 146, 214, 219, 311, 416, 437-513 inc., 

537, 666, 675, 808, 809, 820, 833, 834, 835, 836, 838, 1007, 
1063,1069, 1072. 

987, 993,1037,1070. 
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2.-A LlUT O F  T E E  PUBLISHED REPOBTS O F  TEE UORIDlI6S10NER8 
APPOINTED B Y  AUTIIOBITY OF THE VABIOUS IJTATIEB O F  THE 
UNI’IPED STATE@. 

B y  CHAS. W. SRIILEY. 

[Prepared by requost of Prof. S. F. Bsird, for the London Exhibition, 1883.1 

The library of the United \States Pish Commission contains a very 
complete set of the reports that have been made by the commissioners of 
the various States to their legislatures. They perhaps constitute, next 
to the publications of the United States Fish Commission, the most 
Valuable contribution to t h e  history of pisciculture in this country. 

This list is arranged chronologically, or as nearly so as possible. In 
many cases, however, no exact date was given to the publications. 
!h i e  bibliography is believed to be complete from 1857 to 1883. In ad- 
clitiOu to the uulnbers to denote chronological sequence, a number has 
boeu placed in brackets after the name of each State to denote the se- 
Wonco of tho State reports. 

This chrouologicul list mill be followed by a check-list arranged by 
States. 

1. Massachusetts. 

1867. 

[l.] (May 5, 1857.)-Report of Commissioners ap- 
pointed under resolve of 1856, chap. 58, concerniug the Artill. 
cia1 Propagation of Fish, with other documents. Boston: 
William White, Printer to the State. 1857. 8v0, pp. 64. 

2. Vermont. [l.] (Oct. 22,1887.)-Report made under authority of the 
Legislature of Vermont on the Artificial Propagation of Fish, 
by George P. Xarsh. Burlington: Free Press Print. 1857. 
avo, pp. 62. 

1866. 

’. mew Hampshire. [l.] (July 1, 1865.)-Report of the Select Commit- 
tee on Fisheries. June session, 1865. Ooncord: George E. 
Jenks, State printer. 1865. Svo, pp. 8. ** Massaohusette. [a.] (Dec. 1, 1865.)-Report of the Oommissioners ap- 
pointed under the resolve of May 3, 1865, “Concerning the 
obstructions to the psssage of fish in &e Uonnecticut and Mer- 
rimac Rivers.” Svo, pp. 77, pl. 2. 

1866. ‘* Hampshire. [2.] (June 1, lSGG.)-Report of the Commissioners 
of Fisheries, made to the Legislature of New Hampshire, 

. June session, 1866. Concord: George E. Jeuks, State printer. 
1866. 8v0, pp. 16. 
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6. Vermont. [2.] (Oct. 11, 1866.)-Report of Commissioners relative to 
the ltestoration of Sea-Fish to the Connecticut River and sit 
tributaries. By order of 'the Legislature of Vermont. Annual 
session, 1866. Montpelier : Freeman Steam Printing Estab- 
lishment. 1866. Svo, pp. 3 5 , l  cut. 

I 

1867. 

7. Connectient. [l.] (May, 1867.)-Report of the Commissioners concern- 
ing the protection of fish in the Connecticut River, &e., to the 
general assembly, May session, 1867. Printed by order of 
the legislature. Hartford : Case, Lockwood & Go., printers. 
1867. 

8, Xew Hampshire. [3.] (July 5,1867.)-Report of the Uomrnissioners 
on Fisheries of the State of New Hampshire, June session, 
1867. (A written copy of the report.) 

9. Vermont. [3.] (Oct. 25,1867.)-Report of the Fish Commissioners of 
the State of Vermont, by Albert D. Hager and Charles Bar- 
rett, for the year 1867. Montpelier: Walton's Steam Printing 
Establishment. 1867. Svo, pp. 25. (There was no report in 
1868.) 

8v0, pp. 25, PI. 1. 

1868. 

10. Xaine. C1.J (Jan. lG, 1868.)-Reports of the Commissioners of Fish- 
eries of the State of'MaiDe, for the years 1867 and 1868. Au- 
gusta: Owen & Nash, printers to the State. 1869. 

First report-1867. 8v0, pp. 96, pl. 2. (River Fish-Weirs and 
Fishway.) 

11. Massachusetts. 13.1 (Jan., 18GS.)-Report of the Cornmissioners of 
Fisheries, for the year ending January 1, 1868. BoRton: 
Wright & Potter, State printers, No. 4 Spring Lane. 1868. 

12. Connecticut. [2.] (May, 1868.)-Report of the Corninissioners on 
Fisheries to the general assembly, May session, 1868. New 
Haven : Thomas 3. Stafford, Skate printer. 18G8. 8v0, pp. 28. 

13. new Hampshire. 14.1 (June 18, 186S.)-Report of tho Commission- 
ers on Inland 07 River Fisheries, June session, 186s. Man- 
chester: John B. Clarke, State printer. 8v0, pp. 8. 

14. Ilbaine. [2.] (Dee. 31,1868.)-Reports of tho Commissioners of Fish- 
eries of the State of Maine, for the years 1867 and ISGt). Au- 
gusta: Owen & 'fJash, printers to the State. 1869. 

Second report-1868. Svo, pp. 45. 1 pl. of Grystesfasciatus. 

1869. 
15. Massachusetts. [4. J (Jan., 1869.)-Report of the Coinmissioner of Pisb- 

eries, for the year ending January 1, 1869. Boston : Wright 
& Potter, State printers, No. 79 Milk street (corner of Federd 
street). 1865. 8v0, pp. 71. 

8v0, pp. 50, pl. 3. 
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16. Rhode Island. [l.] (Feb. 15, 1869.)-Report of the Commissioners to 
investigate the practicability of restocking the waters of the 
State with salmon and other migratory fish. 8v0, pp. 9. Ap- 
pendix, pp. 27. Containing an article from Harper's Magazine, 
with 26 cuts. 

17. mew Pork. [l.] (Mar. 9,1869.)-Fisheries of the Stake of New Pork. 
Report of the Commissioners of Fisheries of the State of 
New Pork, giving t h e  number, names, location, and areas of 
all the lakes within the State of New Pork, the coast lines of 
Lakes Ontario and Erie, and that portion of the State border- 
ing on the ocean, with a map, showing the lakes, streams iu 
the State, railroad and canal lines. Transmitted to the legis- 
lature March 9, 1869. Albany: Weed, Parsons & Co., print- 
em and publishers. 1869. Svo, pp. 75, 1 map. , 

18, Connecticut. [3. J (May, 1869.)-Report of the Commissioners of 
Fisheries to the general assembly, May session, 1869. Mid- 
dletowii : A.$emton & Son, printers. . 1869. 8v0, pp. It). 

10. New Hampshire. [5.] (June 21, 18GD.)-Ruport of the Fish Com- 
' missioners to the legislature, June session, 1S69. Manches- 

ter: John B. Clarke, State printor. 1869. Svo, pp. 10. 
20. Vermont. [4.] (Oct. 25, 18GO.)-Report of the Fish Commissioners of 

the State of Vermont, by Albert D. Hager and Charles Bar- 
rett, for the p a r  18G9. Montpelier : Poland's Steam Priuting 
Establishment, Journal Building, State street. 1869. 8v0, 
pp. 16. (There was no report in 1868.) 

21. Maryland. [l.] (Oct., 1869.)-Report upon the Oybter Resources 
of Maa.yland to the general assembly, by Hunter Davidson, 
esq., Oom. StateOyster Police Force. Annapolis: Wm. Thomp- 
son of R., printer. 1870. 8v0, pp. 20. 

22. South Carolina. [l.] (Noc. 10, 1869.)-Proceedings of the Annual 
Convention of t h e  South Carolina Agricultural and Mechani- 
cal Society, held in Columbia, S. c., Nov.lO-l2,18G9. Charles- 
ton, S. C. : Walker, Evans & Coggswell, printers, Nos. 3 Broad 
and 109 East Bay street. 1869. ~F-O, ,  pp. 21-26 aud 45-45. 

23* &be. [3.] (Dec. 31, 1869.)--Third Report of the Cornmissioner or 
Pisheries of the State of Mtxiiie, 1869. Augusta: Sprague, 
Owen & Nash, printers to the State. 1870. 8v0, pp. 48. 

1870. 

ahode Island. [2.] (January, 1870.)--A-Bfiijoritg report of the Corn- 
initteu on Fieheries, Jan. session, A. I). 1870. Sv6, pp. 6. B- 
Miiiorit~ report, of the Coinmittee on Fisheries. January ses- 
sion, A. D. 1870. 8v0, pp. 3. 

25 uassachusetts. [E.] (Jan., 1870.)--Report of the Conimissioners of 
Fisheries, for the yea,r onding January 1,1870. Boston : Wright 
& Potter, State printers, 79 Milk street (corner of Federal), 
1870. Svo, pp. 67, pl. 1. 
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26. New York. [2.] (Mar. 11, 1870.)-Report of the Commissioners of 
Fisheries of the State oftNew York. Transmitted to the leg- 
islature March 11,1870. ; Albany : The Argus Oompanx, print- 
ers. 1870. 8v0, pp. 20. 

27. Conneotiout. [4.] (May 7,18i?.)-Fourth Report of the Uornmission. 
ers of Fisheries of the State of Connecticut, 1870. Hart-' 
ford : Case, Lockwood & Brainard, printers. 1870. Svo, pp. 37. 

28. Hew Hampshire. [G.] (June 10, 1870.)-Report of the Comiuission- 
era on Fisheries of the State of Xew Hampshire, June session, 
1870. Manchester: John B. Clarke, State printer. 1870. 8v0, 
pp. 15. 

29. Rhode Island. [3.] (June 15, 1870.)-Report of the joint special 
committee of the general assembly of Xbode Island, ap- 
pointed to examine into the fisheries of Narragansett Bay, 
May ses~ion, A. D. 1870. Pawtuckel': Nickerson & Sibley, 
book and job printers. 1870. Svo, pp. 159. 

30. Alabama. [l.] (Dec. l3,1870.)-Report on Pigdculture and Memorial 
of theEast  Alabama Agricultural Society. John 8. Logan, 
job printer, Opelika, Ala. 8v0, pp. 4. 

31. Maine. [4.] (Dec. 31, 1870.)- Fourth Report of the Coinmissioner of 
Fisheries of the State of Maine, for the year 1870. Augusta, : 
Sprague, Owen & Nash, printers to the State. 1870. 8v0,' 
pp. 66, p1. 2. . ' 

32, New Jersey. [l.] (Dec., 18'70'8)-Birst Annual Report of the Commis- 
sioners of Fisheries of the State of New Jersey, 1871. Tren- 
ton, N. J.: Murphy & Bechtel, book and job printers, State 
Gazette ofice. 1871. 8v0, pp. 25, pl. 2, 1 map. 

1871. 

33. Pennsylvania. [l.] (Jan. 23,1871.)-Commonwealth~of Pennsylvania. 
lteport of the Commissioner for the Restoration of the Inland 
Fisheries, for tho year 1870. Harrisburg : B. Singerley, State 
printer. 1871. ~ V O ,  pp. 48. 

34. Rhode Island. f4.l (Jan. 26, 1871.)-Report of the Commissioners of 
Inland Fisheries._ (Appendix [to] Public Document No. 5.) 

36. "assaahnsetts. [G.] (Jon., 1871.)-Fifth Annual Report of the Com- 
mjssioners on Inl$md Fisheries, January, 1871. Boston : Wright 
& Potter, State printers, 79 Miik street (corner of Federal), 
1871. 8v0, pp. 77. 

36. Hew York. [3.] (Beb. 1, 1871.)-Report of the Comriiissioners of 
Fisheries of the State of New York. Transmitted to the l e g  
islature February 28, 1871. Albany: The Argua Company, 
printem. 1871. 8v0, pp. 32. 

8v0, pp. 4. 1 
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37. Conneotiout. [6.] (May l2,1871.)-Fifth Report of the Commissioners 
of Fisheries of tho State of Connecticut; 1871. Hartford: 
Case, Lockmood st Brainard, printere. 1871. SBO, pp. 46, pl. 2. 

38. New Hampshire. [?.I (May 29,1871.)-Report of the Cornmissioners 
on Fisheries of the State of New Hampshire, June session, 
1871. Naehua: Orren C. Moore, State printer. 1871. Svo, 
pp. 11. 

39. Virginia. [l.] (Oct. 1,1871.)-Report to the Auditor of Public Ac- 
counts on the Oyster Beds of Virginia, by Orris A. Browne, 
Inspector for third district of Virginia. Richmond : Shepper- 
son & Graves, printers. 1872. Svo, pp. 21, including ap- 
pendices. 

40. laine. [6.] (Dec. 31, 1871.)-Fifth Report of t,he Conmissioner ok 
Fisheries of the State of Maine, for t h e  year 1S71. Augusta: 
Sprague, Omeu & Nash, printers to tho State. 1872. Svo, pp. 
31, pl. 1. 

41. California. [l.] (Dec. 31, 1871 '?)-Report of the Commissioners of 
Fisheries of the State of ( Mifornia, for the years 1870 and 1871. 
Svo, pp. 24. 

42. New Jersey. r2.1 (Dec., 18711)-Second Aiinual Report of the Uom- 
missioners of Fisheries of the State of New Jersey. 1872. 
Trenton, N. J. : Printed at the Gazette office. 1872. 8v0, pp. 22. 

. 

1872, 

49. Maryland, [2.] (Jan. 1, 1872.)-Report on the Oyster Fisheries: Po- 
tomac River Shad and Herring Fisheries, and the Waster Fowl 
of Maryland to his excellency the Governor and other Commis- 
sioners of the Stake 0. P. Force, January, 1572. Annapolis: 
8. 5. Mills, L. F. Colt6u st Co., priuters. 1872. 8170, pp. 48. 

Pennsylvania. [2.] (Jan. 1G,1872.)-Commo1iwealth of Pennsylvatiia. 
lteport of the Commissioner for tho Restoration of  the Inland 
Fisheries, for t8he year 1571; including his Rpecisll report to the 
senate on the subject of fish laclders. Harrisburg : B. Singer- 
ley, State printer. 1872. Svo, pi). 24, pl. 2. 

46* Alabama. [2.] (Jan. 20, 1872.)-Report of the Commissioners to en- 
courage Fish Culture, submitted to the Governor of Alabama, 
January 26, 1872. Senate, 1,000 copies. Nontgomery, Ala. : 
W. W. ScrewR, State printer. 1873. Svo, pp. 7. 

46* Massaohusetts. [?.I (Jan., 1872.)-Sixth Annual Report of the Coin. 
missioners on Inland Fisheries, for the year ending January 1, 
1872. Boston : Wright & Potter, State priuters, 79 Milk street 
(oorner of Federal). 1872. 8170, pp. 78, imd Appendix, pp. 270, 
pl. 2. 
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47. Rhode Island. 15.1 (Feb. 23, 1872.)-Report of the Commissioners of 
Internal Fisheries, presented Februarr, 1872. Appoiuted by 
the governor in accordance with chap. 920, see. 1, “An act 
in amendment of Chap. 848, of the public Isms,” entitled “Ail 
act for the encouraging and regulating irilaud fisheries," passed 
March 21, 1871. Providence: A. Crawford Greene, printer to 
the State. 1872. Svo, pp. 18. 

48. New York. 14.1 (March 19,1872 !)-Fourth Annual Report of the Com- 
missioner of Fisheries of the State of New York. Transmitted 
to the legisleturs March 19, 1872. Albany : The Argus Com- 
pany, printers. 1872. 8v0, pp. 34. 

40. Connectiant. [G.] (April 26, 1872.)-Sixth Report of the Commission- 
ers of Fisheries of the State of Connecticut, 1872. Hartford: 
Press of Case, Lockwood & Brainard. 1872. 8\70, pp. 3G. 

50. New Hampshire. [S.] (May 27, 1872.)-Report of the Comniissioners 
on Fisheries of the State of New Hamphire, Jnne session, 
1872. Manchester: James M. Campbell, State priiiter. 1872. 
STO, pp. 15. 

51. Vermont. [B.] (Oct. 29, 1872.)-Report of the Fish Comniissiouers of 
the State of Vermont, by U. C. Edmunds and M. Goldmith, 
for the years 1871-’72. Montpelier: J. & J. M. Poland’s Steam 
Printing Establishment. 1872. Svo, pp. 20. (No report in 
18’70.) 

52. Maine. [6.] (Dee. 31, 18721)-Sixth Report of the Commissioners of 
Fisheries of the State of Maine, for the year 1872. Augusta : 
Sprague, Owen & Nash, printers to the State. 1873. 8v0,pp. 
16. 

53. New Jersey. [3.] (Dee., 18721)-Third Annual Beport of the Commis- 
sioners of Fisheries of the State of New Jersey, for the year 
1872. Treuton, N. J.: The St i te  Gazette, Murphy & Bechtel, 
book and job printers. 1872. Svo, pp. 28. 

1873. 

54. Massachusetts. [8.] (Jan., 1873.)-Seventh Annual Report of the Com- 
missioners on Inlaird Fisheries, for the year ending January 1, 
1873. Boston : Wright & Potter, Stata printers, 19 Proriuco 
street. 1873. Svo., pp. 35, p1. 3. 

55. New York. [5.] (Jan., 1873.)-Report of the Commissioners of F i i -  
eries of the State of New York. Transmitted to the lcgisliv 
ture February 12, 1873. Albany: The Argus Compaq-, p i n t -  
em. 1873. Svo, pp. 32. 

66. Rhode Island. 18.1 (Fob. 24,l873.)-Third Annual Report of the Corn- 
missioners of Inland Fisheries, made to the generul assemblj‘ 
at its January session, A. D. 1873. Providence: Providence 
Preas Compmy, printers to the State. 1873. 8v0, pp. 10. 
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67. Connecticut. [7.] (May l,1873.)-Seventh Report of the Commission- 
ers of Fisheries of the State of Connecticut, 1873. Hartford, 
Conn.: Press of Case, Lockwood & Brainard. 1873. Svo, pi). 
4s. 

58. New Hampshire. [9.] (May 30, 1873.)-Report of the Conimissioners 
ou Fisheries of the State of New Hampshire, June session, 
1873. Nasliua: Orren C. Moore, State piiuter. 1873. Svo, 
pp. 13. 

58. Massachusetts. [O.] (Dee. 1,1S73.)-Eighth Annual Reportof thecorn- 
missioners on Inland Fisheries, for the year ending January 1, 
1874. Boston: Wright & Potter, State printers, cornar Milk 
and Federal streets. 1874. Svo, pp. 63, pl. 1. 

80. laine.  ['i.] (Deo. 31, 1S73.)-Seventh Report of the Commissioners 
of Fisheries of the State of Maine, for the year 1853. Au- 
gusta: Spragne, Owen & Nash, printers to the State. 1873. 

61. California. [2.] (Dee. 31, 18739)-Repoit of the Cornmissioners of 
Fisheries of the State or' Caliibrnia, for the J ears 1872 aucl 18i3. 
Svo, pp. 18. 

82. California. [3.] (Dec. 31, 1873'?)-1teport of the Commissioners of 
Fisheries of the State of California, for the years 1S53 and LS73. 
San Francisco : li'rancis & Valentine, printers aud engravers, 
517 Clay street. 1874. 8\70, pp. 28. (Reprint.) ' 

83. Pennsylvania. [3.] (Dee. 31,1873$)-Commoumealth of Pennsylvania. 
Report of the State Commissioners of Fisheries, for tho year 
1873. Harrisburg: Benjamin Siugerley, State printer. 1874. 
8v0, pp. 32, 1 map. 

New Jersey. [a,] (Dec., 1873 '?)-Fourth Annual Report of theCommis- 
siouers of Fisheries of the State of New Jersey, for the year 
1873. Treuton, N. J. : The Stato G:ieette, Murphy & Beohtel, 
book and job printers. LS73. 8v0, pp. 32, p1. 1. 

svo, pp. 39. 

1874. 
86. Maryland. [3.] (Jan. 1, 1874.)-Report of the Commander of the 

Oyster Fisheries and Water Fowl of Maryland io hls excellency 
the governor and the Commissioners of the State 0. P. Force, 
January 1, 1874. Annapolis: William T. Iglehart & Co., 
printers to the State. 1874. Svo, pp. 11. 

Utah. [l.] (Jan. l,1874.)-Report of Deseret Agricultural and Mun- 
ufncturing Socieky, for the pars  1S72-'i3. David 0. Calder, 
public printer, Salt Lake Oity, Utah. Svo, pp. 5-7. 

New York. IG.] (Jan., lS74.)-Report of tAe Uominissioners of Fish- 
eries of the state of New York. Transmitted to the legisla- 
ture February 5, 1874. Albany: Weed, Parsous & Oo., 
printers. 1874. 8v0, pp. 41, 111. 8, 1 cut. 
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68. Rhode Island. [7.] (Feb. 19, 1874.;-Fourth Annual Report of the 
Commissioners on Inland Fisheries, made to the general amem- 
bly at its January session, A. D. 1874. Providence: Providence 
Press Company, printers to the State. 1874. Svo, pp. 10. 

60. Ohio. (1.1 (Feb. 23,1874.)-Report of tho Commissioners of Fisheries 
of the State of Ohio, for the year ending December, 1873. Co- 
lumbus: Nevins & Myers, State printers. 1874. 8v0, pp. 40, 
5; cuts. (Qrystes nigricans, Q. megastoma, Labrax nwltilineatw, 
Uentrarchus hexacanthus.) 

70. Conneoticut. [8.] (April 30, 1874.)-Eighth Report of the Commis- 
sioners of Fisheries of the State of Connecticut, 1874. Hart- 
ford : Press of the Case, Lockwood & Brainard Company, 1874. 
8-70, pp. 36. 

71. New Hampshire. [lo.] (Mar 20,1874.)-Report of the Commiss’ ._loners 
on Fisheries of the State of New Hampehire, June session, 
1874. Concord : Edward A. Jenks, State printer. 1874. 8v0, 
pp. 15. 

72. Vermont. [G.] (Oct. 27, 1874.)-Report of the Fish Commissioners of 
the State of Vermont, by M. C. Edmunds and M. Goldsmith, 
for theyears 18734”. Rutland: Tuttle & Co., printers. 1874. 
8v0, pp. 80, 2 cuts. 

73. New Jersey. [5.] (Nov. l4,1874!)-Fifth Annual Report of the Com- 
missioners of Fisheries of the State of New Jerser, for the 
year 1874. Trenton, N. J.: Public Opinion-W. 8. Sharp, 
book and job printer, 8G and 88 Warren street. 1874. 8v0, 
pp. 62. 

74. Maine. [8.] (Nov. 30, 1874.)-Eighth Report of the Commissioners 
of Fisheries of the State of Maine, for the yetar 1874. Au- 
gusta: Sprague, Owen & Nash, printer8 to the State. 1874. 
8v0, pp. 32. 

76. Massachusetts. [lo.] (Dec. 1, 1874.)-Ninth Annual Xeport of the 
Commissioners on Inland Fisheries, for the year ending Jsnu- 
ary 1, 1875. Boston: Wright & Potter, State printers, 79 
Milk street (corner of Federal). 1875. 8v0, pp. 57. 

76. Miohigan. [lo] (Dec. 1, 1874.)-I!’irst Report of the State Cotnmis- 
sioners and Superintendent, 011 State Fisheries, for 1873J74, 
ending December 1, 1874. By authority. Lansiug: W. S. 
George & Co., State printers snd binders. 1875. 8v0, pp. GT. 

77. Wisconsin. [l.] (Dec., 1874.)-First Annual Report of the Fish 
Commissioners of the State of Wisconsin, to his excellency 
Governor William R. Taylor. Xadison, Wis.: E. B. Bolens, 
State printer. 1875. 8v0, pp. 8. 
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78, Rhode Island. [S.] (Jan. 30, 1875.)-Fifth Annual Report of the 
Commissioners on Inland Fisheries, made to the general 88- 
sembly a t  its January session, A. D. 1875. Providence : Prov- 
idence Press Company, printers to the State. 1875. SFO, pp. 
20. 

7% New Pork. [7.] (Jan., 1875.)-Serenth Annual Report of the Com- 
missioners of Fisheries of the State of New Pork. Trans- 
mitted to the legislature February 1,1875. Albany: Weed, 
Parsons & Co., printers. 1875. 8v0, pp. GO, pl. 15, diag. 1. 

80. Minnesota. [l.] (Feb. 20, 1ST5.)-First Annual Report of the State 
Fish Commissioners of Minnesota. Printed by order of the 
legislature. Saint Paul : 1875. 800, pp. 30. 

8 1 n  New Hampshire. [ll.] (Feb. 20,1875.)-Report of the Commission- 
ers on FisherieR of the State of New Hampshire. June session, 
1875. Concord: Charles C. l'earson, State printer, 1875. 8v0, 
pp. 16. 

82v Connecticut. [9.] (May 1, 1876.)-Ninth Report of the Commission- 
em on Fisheries of the :State of Connecticut, 1875. Hartford : 
Press of the Oase, Lockmood & Brainnrd Company. 1875. 
Svo, pp. 32. 

8a* Iowa. [l.] (Oct. 27, 1875?)-First Report of the State Fish Oommis- 
sioners of Iowa, for the years 1874 and 1075. Des Moines : R. 
P. Clarkson, State printer. 1876. 8v0, pp. 40. 

@* New Jersey. [G.] (Nor. 14, 1876I)-Sixth Annual Report of the 
Commissioners of Fisheries of the State of New Jersey, for the 
year 1875. Trenton, N. J.: Public Opinion-William 8. Sharp, 
steam power book and job printer. 1875. 8v0, pp. 35. 

86* &bine. [9.] (Dec. 9, 18769)--Ninth Report of the Conimissioners of 
Fisheries of the State of Maine, for the year 1875. Augusta : 
Sprague, Owen & Nash, printers to the State, 1875. 8v0, pp. 40. 

86* IJbassaohusetts. [ll.] (Dec. 15,18759)- Tenth Annual Report of the 
Commissioners on Inland Fisheries, for the year ending Janu- 
ary 1, 1875. Boston: Wright & Potter, State printers, 79 
Milk street (corner of Federal), 1876. 8v0, pp. 72. 

"* California. [a,] (Dec. 31, 1875'8)-Report of the Cornniissionersl of 
Fisheries of the State of California, for the Fears 1874 and 1876;. 
8r0, pp. 36. 

88' Pemsylvania. [a,] (Dec. 31,1876 V)--Oo monwea1t.h of Pennsylva- 

year 1874. Harrisburg: B. F. Meyers, State printer, 1878. 
nia. Report of the State Commiss 'Q oners of Fisheries, for the 

avo, pp. as. 
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89. Virginia. [2.] (Dee. 31, 1875I)-Annnal Report, of tthe Fish Com- 
missioners of the State of Virginia, for the year 1875. Rich- 
mond: R. F. Walker, superintendent public priuting, 1875. 
8r0, pp. 34, 3 cuts. (Striped bass, brook trout, and black 
bass.) 

90. Wisconsin. [2.] (Dee., 1875.)-Second Annual Report of the Com- 
missioners of Fisheries of the State of Wisconsin. Madison, 
Wis.: E. B. Bolens, State printer, 1875. 

91. Minnesota. [2.] (Dee., 1875I)-Second Annual Report of the State 
Fish Commissioners of Minnesota. Saiut Paul : Pioneer Press 
Company, 1876. 8 ~ 0 ,  pp. 19. 

1876. 

Sro, pp. 15. 

92. Maryland. 14.1 (Jan. 1, 18'iG.)-Frontispiece. Report of the Com- 
missioners of Fisheries of Maryland, January, 1876. Annapo- 
lis: John F. Wiley, printer. 187G. 8r0, pp. 176, lxiii. 1 map, 
pl. G (including frontispiece). Contains list of Rlaryland fishes, 
by P. R. Uhler and Otto Lugger. 

93. Utah. [2.] (Veb. 14, 1876.)-Statistical Report of the DeReret Agri- 
cultural and Manufacturing Society, for the year 1875. Pre- 
sented to  the legislative assembly by Hon. A. P. Roclrwood, 
February 14, 18%. David 0. Calder, public printer. Salt 
Lake City: Printed at the Deseret Xews steam printing estab- 
lishment. 1876. Svo, pp. 8. 

94. Rhode Island. [9.] (Feb. 29, 1876.)-State of Rhode Island and P r o 6  
deuce Plantations. Annual Report of the Cornmissioners on 
ltiland Fisheries, made to the general assembly of the State of 
Rhode Island a t  its January sessiou, A. D. 187G. Providence: 
Providence Press Company, printers to the State. 1876. Svo, 

95. New York. [S.] '(Feb., 1876.)-Eightli Annual Report of the Cornmis- 
Rioners of Fisheries of the State of New York, for the year end- 
ing December 31, 1875. Transmitted to the legislature March 
17, 1876. Jerome B. Parmenter, State printer, 1876. 8v0, 

98. New Hampshire. [12.] (March 2, 1876.)-Report of the Commission. 
ers on Fisheries of the State of New Hampshire, June session, 
1876. Concord : Edward A. Jenks, State printer. 1SiG. 8v0, 
pp. 16. 

97. Connecticut. [lo.] (May 17,1876.j-Tenth Report of the Commission- 
ers on Fisheries of the State of Connecticut, 1870. Hartford: 
2ress of' the Case, TIpckwood & Brainard Corupany. 1876. SVO, 

98. Vermont. [ 7.1 (Oot. 1876I)-Report of the Fish Commissioners for the 
State of Vermont, for 1875J7G. Rutland: Tuttle 6t Company, 
printers. 1872. 8v0, pp. 16. 

1'p. 11. . 

pp. 59. 

pp. 34. 
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88. loew Jersey. [7.] (Nov. 14. 1876’?)-Seventh Annual Report of tbu 
Uommissioners of Fisheries of the State of New Jersey, for the 
year 1876. Trenton, N. 5.: John L. I\lurphj*,”booli and job 
printer. 187G. Svo, pp. 47. 

100. Virginia. [3.] (Nov. 30, 187G.)-Anuual Report of the Fish Coni- 
missioners of the State of Virginia, for the year 187G. Iiicii- 
mond : R. F. Walker, superintendent public printing. 1876. 
Svo, pp. 13. 

101. Xaine. [lo.] (Dec. 9,18769)-TBnth Report of t h e  Commissioners 
of Fisheries of t h e  State of  Maine, for tho year 1876. Augusta. 
Sprague, Owen & Nash, printers to the State. 18i6. Svo, 
pp. 31. 

102. Michigan. 12.1 (Dec. 20, 18769)--8econd Report of the State Fish 
Commissioners and Superintendent on State Fisheries, for 
1876-’G, ending December 20, 187G. By authority. Lmsing: 
W. S. George & Son, State printers and binders. 1S7G. Svo, 
pp. 67. 

103. Wisconsin. [3. j (Doc. 21, 1876.)-Third Annual Rcport of t h e  Coni- 
inissioners of Fisheries of’ tho State of \Visconsin, for the Fear 
1SiG. Madison, Wis.: E. B. Bolens, State printer. 187G. 

l@. Massaohusetts. [12.] (Dec. 31,18iG 9)-Eleventh Annunl Eeport of 
the Uommiwsioners on Inland Fisheries, for the yew endiug 
January 1,1877. Boston: Albert J. Wright,, State priuter, 79 
Milk street (corner of Federal). 1577. 8v0, pp. 60. 

105. Minnesota. [3.] (Dec., 187G?)-Third Annual lteport of the State 
Fish Commissioners of Minnesota, for the fiscal se:w ending 
December 31,1876. Printed by order of the legi8lature. Saint 
Paul: Pioneer Press Company. 187i. 8v0, pp. 14. 

‘05& Qeorgia. [l.] (Dec. 31, 1876 ‘?)-Third Annual Report of tho Com- 
missioner of Agriculture of the State of Georgia, for the year 
1 8 i G .  Atlanta, Gam.: 1877. 8v0, pp. G-7. 

svo, pp. 93. 

1877. 

lf% Conneotiout. [ 11.1 (Jan. 1, 1877.)-ElerentIi Report of the Commis- 
sioners on FislierieA of tho State of Connecticut,, 1877. Eart- 
ford : Press of the Case, Lockmood & Brainard Company. 1877. 

‘O7, Rhodo Ioland. [LO.] (Jau. 1, 1877.)-Annuni Report of the Commis- 
Bioners on Inland Fisheries, tnade to the general aesernblr of 
tho Statto of Rhocle Islancl, at its January session, A, D. 1877. 
Providence: Angell, Bnrlingame & Co., printers to t h e  State. 
1877. 8v0, pp. 11. 

Maryland. (5.1 (Ja’n. 1, 1877’?)-Report of a Commissioner of Fish- 
eriw of Maryland, January, 1877. King Brothers, printers, 
1G3 West Baltimore street. 1877. 8v0, pp. 108, pl. 2, 1 cut. 

81-0, pp; 33. 
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109. Ohio. [2.] (Jan. l3,1877.)-First Annual Report of the Ohio State 
Fish Commission, to the Governor of the State of Ohio, for the 
years 1875 and 1876. Columbus : Nevin3& Myers, State print- 
crs. 1877. 8v0, pp. 06, PI. 13. 

110. Pennsylvania. [5.] (Feb. 7,1877.)-Commonwealthof Penn~ylrania. 
Report of the State CommiRsioners of Fisheries, for the year 
1876. Harrisburg: B. F. Meyers, State printer. 1877. 8 ~ 0 ,  
pp. 28. 

111. New York. [9.] (Feb., 1877.)--Ninth Annual Report of the Com- 
missioners of Fisheries of the h a t e  of New York, for the year 
ending December 31, 1876. Transmitted to the legislature 
Februaq 27,1877. Jerome B. Parmenter, State printer. 1877. 

112. New Hampshire. E13.1 (May 19,1877. '?)-Report of the Fish Com- 
missioners of New Eampshire, June session, 1877. Concord: 
Edward A. Jenku, Statc printer. 1877. 8v0, pp. 46. 

113. Iowa. [2.] Oct. 13, 1877.)-Second Biennial Report of the State 
Fish Commission of Iowa, being reports for the years 187516 
and 1876-'7. Des Moines : R. P. Clarkson, State printer. 1877. 
8v0, pp. 37. 

[l.] (Nov. 1, 18i7.)-First Report of the Wish Comtuis- 
sioners of Kentucky, for the year ending November 1, 1877. 
Property of the State of Kentucky. Frankfort., Ky.: Printed 
at the Kentucky Yeoman office, S. I. M. Major, public printer. 
1878. 8v0, pp. 22. 

116. California. [5.] (Nov. 10, 1877.)-Report of the Commissioners of 
Pjsheries of the State of California, for the years 1876 and 1877. 
Svo, pp. 30. 

116. Virgnia. [4.] (Nov. 20, 1877.)-Annual Report of the Fish Com- 
missioner of the State of Virginia, for the year 1877. Rich- 
mond : R. F. Walker, superintendent public printing. 1877. 
Svo, pp. 60. 

[ll.] Nov. 30, 1877.'l)-Elerenth Report of the Uommis- 
sioners of Fisheries of the State of Maine, for the year 1877. 
Augusta, : Sprague, Owen & Nash, printers to the State. 1877. 
Svo, pp. 30. 

118. Wisconsin. [4.] (Nov., 1877.)-Fourth Annual Report of the Uom- 
missioners of Fisheries of the State of Wisconsin, for the f i sd  
year ending September 30, 1877. Madison, Wis.: David At- 
wood, printer and stereotyper. 1877. 8v0, pp. 23. 

p3.1 (Dec. l,1877.)-Twelfth Annual Report of the 
Cornmissioners on Inland Fisheries, for the gear ending Janu- 
ary 1, 1878. BoRton: Rand, Avery & Go., printers to tho Corn- 
moawealth, 11.7 Franklin street. 1878. 8v0, pp. G8, 1 map. 

8v0, pp. 20. 

114. Kentucky. 

117. Hahe. 

119. Xasaachusetta. 
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vel. ?I& No. 7. Washington, D. C. August 9, 1883. 

120. New Jersey. [S.] (Doc. 6, 1877.8)-Eighth Annun1 Report of the 
Commissioners of Fisheries of the State of New Jersey, for the 
year 1877. Trenton,, N. J.: Naar, Day St Naar, printers: 1877. 
Svo, pp. 63, pl. 2, 1 cut. 

120& Georgia. [2.]  (Dee. 31,1877.~)-~ourthAnnuad Report of the Com- 
missioner of Agriculture of the State of Georgia, for the year 
1877. Atlanta, Ga.: James P. Harrison 8 Co., printers and 
binders. 1878. Svo, pp. 29-30. 

[4.] (Dee., 1877. ?)-Fourth Annual Report of the State 
Fish Commissioners of Minnesota, for the fiscal year ending 
December 31, 1877. Transmitted to the legislature of the 
twentieth annual session, 1878. Minneapolis : Johnson, Smith 
8 Harrison. 1878. 8v0, pp. 24. 

[6.] (Dee., 1877. ?)-Report of Joint Special Com- 
mittee on the operations of the Fish Department. Harrisburg : 
Lane 5. Hart, State printer. 1878. 8v0, pp. 20, chart. 

121. Minnesota. 

122. Pennsylvania. 

1878. 

1%. Connecticut. [12.] (Jan. 1, 1878.)-Twelfth Report of the Commis- 
sioiiers on Fisheries of the State of Connecticut, 1878. Hart- 
ford: Press of the Case, Lockwood & Brainard Oompany. 
1878. Svo, pp. 24. 

l24. Utah. [3.] (Jan. 1, 1878.)-Report of A. ,P. Rockwood, Superin- 
tendent Zion's Oo-operative Fish Association, 1871-1878. 8v0, 
p ~ .  14.. (Title page not seen.) 

125. Maryland. [B.] (Jan. 1,1878. ?)-Report of a Commissioner of Fish- 
eries of Maryland. January, 1878. Baltimore : Printed by 
Eing Brothers, 162 West Baltimore street. 1878. Svo, pp. 
125, 6 tables, pl. 2 + VI, 1 cut. 

126- North Carolina. [3.] (Jan. 16, lS78.)-Third Quarterly Report of 
Leonidas L. Polk, Commissioner, to the Board of Agriculture, 
Immigration, and Statistics, January 16, 1878. Rn'leigh : 
Farmer and Mechanic steam book and job ofBce. 1877. 8v0, 
pp. 22. 

12?'* Pennsylvania. [7.] (Feb. 11, 1878.)-Commonwealtli of Pennsyl- 
vania. Report of the State Commissioners of P"iheries, for the 
year 1877. Harrisburg: Lane S. €Tart, State printer. l8i8. 
8v0, pp. 38, 1 cut. 

128* New Pork. [lo.] (Feb., 1878.)-Tenth Anuual Report of the Now 
Pork Fishery Commissioners for the year 1877, Albany, N. Y.: 
Van Benthuywn Printing House. 1878. 8v0, pp. 47, pl. 3. 

(Artificial Propagation of Fish, pp. 10-14.1 

I 

Bull. U. 8. 3'. O., 83-7 
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129. New Hampshire. [14.] (Apr. 1,1878.8)-Report of the Fish Oom. 
missioners of New Hampshire, June session, 1878. Manches- 
ter: John B. Clarke, State printer. 1878. 8v0, pp. 76, pl. 3, 5 
cuts. 

130. Ohio. [3.] '(Apr. 9,1878.)-Sepond Annual Report of the Ohio State 
Pish Commission, made to the Governor of the State of Ohio, 
for the year 1877. Columbus : Nevins &j ,Myers, State print- 
ers, 1878. Svq, pp. 116, 16 outs. 

131. Rhode Island. [11.] (Apr. 9, 1878.)-State of Rhode Island and 
Providence Plantations. Eighth Annual Report of the Com- 
missioners of Inland Fisheries, made to the general assembly, 
a t  the January seasion, A. D. 1878, together with the laws of 
the State now in force relating to inland fisheries. Office of the 
Secretary of State, ApriI, 1878. Providence: G. L. Freeman 
&i Co., printers to the State. 1878. 8e0, pp. 19. 

132. Kansas. [l.] (June 30,1878.)-First Biennial Report of the Com- 
missioner of Fisheries of the State of  Kansas, for the years 
1877-'78. Topeka, Eans. : Geo. W. Martin, Kmaas Publish- 
ing House. 1878. QVO, pp. 20. 

133. North Carolina. [2.] (Oct, 15, 1878.)-Second Quarterly Report of 
the Commissioner of Agriculture, for the year 1878 (embrac- 
ing, also, the first quarter). Raleigh, N. C. : Farmer and Me- 
chanic steam book and job print. 1878. Svo, pp. 22. (Fish 
Propagation, pp. 5-7.3 

134. Vermont. [S.] (Oct., 1878.)-Biennial Report of the Fish Commis- 
sioners of the State of Vermont, for 1877-%3. Rutland: Tut- 
tle & Oo,, stationers and official printers to the State of Ver- 
mont. 1878. Svo, pp. 24. 

136. Massachusetts, [14.] (Oct., 1878. ?)-Thirteenth Annual Report 0fth0 
Commissioners on Inland Fisheries, for the year ending Sep- 
tember 30,1878. Boston : Rand, Avery & Go., printers to t,he 
Commonwealth, 117 Ii'ranklin street. 1879. Svo, pp. 63. 

136. Virginia. [5.] (Nor. 5, 1878.)-Annual Report of the Fish Commis- 
sioner of the State of T7irginia, for the year 1878. Lexington, 
Va.: Lexington Gazette job office. 8v0, pp. %3. 

13'7. West Virginia. [I.) (Nov. 22, 1878.)-Report of the Fish Commis- 
sioners of the State of West Virginia, for the years 1877-'7S. 
Wheeling : W. J. Johnston, public printer, 1879. 8v0, pp. 28. 

138. Xichigan. [3.] (Dec. 20,1878. $)-State of Michigan. Third lteport 
of the Superintendent of the Michigan State Fisheries for 
1877-'78, ending Deoember 20,1878. By authority. Lansing: 
TIT. S. George &i Co., State priiitercs and bindem. 1879. 8 ~ 0 ,  
pp. 96. 

139. Xevada. [I.] (Dec. 28, 1878.)-First Biennial Report of the Fisb 
Comn~issioner of the State of Nevada, for the years 1877 a d  
1878. Sau Franoisco: A. L. Bancroft & Company, printerst 
721 Market street. 1879. 8v0, pp. 7. 
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140. Wisoonsin. [Fi.] (Dee. 29, 1878.)-Fifth Annual Report of the Oom- 
missioners of Fisheries of the State of Wisconsin, for the year 
ending December 31, 1878. Madifion, Wis. : David Atwood, 
State printer. 1879. Svo, pp. 46, pl. 2. 

141. New Jersey. [9.] (Dee. 31, 1878.)-Report of the Commissioners of 
Fisheries of the State of New Jersey, for the year 1878. Trep- 
ton, N. J.: Naar, Day & Naar, printers. 1878. 8r0, pp. 
33. 

142. Maine. [12.] (Dee. 31,1878 '!)-Twelfth Report of the Commissioners 
of Fisheries of the State of Maine, for the year 1878. Augusta : 
Sprague, Omen & Nash, printers to the State. 1878. Svo, 
pp. 26. 

143. Minnesota. [Fi.] (Dee., 1878 ?)-Fifth Annual Report of the State 
Fish Commissioners of Minnesota, for the fiscal year ending 
Decknlber 31, 1878. Transmitted to the legislature of the 
twenty-first annual session, 1879. St. Paul: Miller & Rich, 
book and job printers, 28 East Third street. 1879. Svo, pp. 
22, 1 cut. 

1870. 

144. Connecticut. [13.] (Jan. 1, 1879.)-Thirteenth Report of the Com- 
missioners on Fisheries of the State of Connecticut, 1879. 
Hartford, Conn.: Press of the Case, Loekmood & Brainard 
Company. 1879. 8v0, pp. 34. 

146. Maryland. [7.] (Jan. 1, 1879?)-Report of the Commissioners of 
Fisheries of Maryland, January, 1879. Annapolis : Beorgo 
Colton, State printer. 1879. Sro. Frontispiece (plate of' 
8aZmo salar), pp., i-xl, followed by Public General Laws 011 

Fish and Fisheries, G pages, and Public Local Lams on Fish 
and Fisheries, pp. 7-16. 

l46. North Carolina. [3.] (Jan. 6, 1879.j-Report of L. L. Polk, Commis- 
sioner of Agriculture. 1877-1878. Svo, pp. 51. (Fish Propaga-, 
tion, pp. 7-16.) ' 

l47. Ohio. [4.] (Jan. l4,1879.)-Third Annual Report of the Ohio State 
Fish Commission, made to the governor of the State of Ohio, 
for the year 1878. Columbus: Nevins & Myers, State print- 
ers. 1879. Svo, pp. 22. 

missioner for December, 1878. 81-0, pp. 3. (Title page not 
seen.) 

'49- Pennsylvania. 18.1 (Fob. 20, 187g.)-~omrnonwca1th of Penn. 
sylvaniti. Report of the atate Commissioners of Fisheries, 
for the year 1878. Presented in Senate li'ebruary 20,1870.. . 
Harrisburg: Lane S. Hart, State printer. 1879. Svo, pp. 44, 
1. cut. 

'48. XanBas, 12.1 (Jan. 25,1879.)-Supplemental Report of Fish Com- . 
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150. North Carolina. 
I 

[4.1 (Apr. 1, 1879.)-Fish Culture i n  North Care, 
lina. Outside title: Fish Culture in North Carolina. 1,. 1,. 
Polk, Commissioner, 1879. Svo, pp. 26. 

[E.] (May l, 1879 $)-Report of the Fish Com- 
missioners of New Hampsbire, June session, 1879. Manches- 
ter: John B. Clarke, State printer. 1879. 8v0, pp. 51, pl. 3. 

152. Iowa. [3.] (Oct. 1, l879.)-Third Biennial Report of the State Fish 
Commission of Iowa, being report for the years 1877-"78 and 
1878-'79. (Printed by order of the general assembly.) Des 
Moines : F. N. Mills, State printer. 

[l.] (Oct. l,1879.)-Report of the Fish Commissioner 
of the Territory of Washington, 1879. Published by author- 
ity. Olympia: C. B. Bagley, public printer. 1879. 8vo,pp. 4. 

r2.1 (Oct. 31,1879l)-Report of Fish Commissioner 
for the year 1879. Svo, pp. 569-582. (Title page not seen.) 

[la.] (Oct., 1870?)-Fourtreuth Annual Report ot' 
the Commissioners on Inland Fisheries, €or the year ending 
September 30, 1879. Boston : RaLd, Avery & Oo., printers to 
the Commonwealth, 117 Franklin street. 1880. 8v0, pp. 50. 

[G.] (Nov. 1,  1879.)-Report of the Commissioners of 
Fisheries of the State O f  California, for the years 1878 and L879. 
Sacrainento: State office, F. P. Thompson, Supt. State print- 
ing. 1879. 8v0, pp. 63. 

[2.] (Nov. 1, 1879.)-Second Biennial Report, of tho 
Fish Commission of Eentucky, being reports for the years 
187\7-'78 and 1878J79. Property of the State of Eentucky. 
Frankfort, Ey.: Printed at the Kentucky Yeoman ofice, IC. 
H. Porter, public printer. 1879. 8v0, pp. 30. 

[6.] (Nov. l,1879.)-Annual Report of the Commifisionei 
of Fisheries of the State of Virginia, for the year 1879. Rich- 
mond : R. E. Frayser, supeiiutendent public printiug. 1870. 
Svo, pp. 23, 3 cuts. 

[13.] (Dee. 31, 18798)-lteport of the Cominissioner of 
Fisheries of the State of Maine, for the year 1879. AugGsta: 
E. F. Pillsburj & Co., State pripters. 

[6.] (Dee. 31, 18791)-Sixtb Annual Report of the 
Commissioners of' Fisheries of the State of Wisconsin, for tho 
year ending December 31, 1879. Maclison, Wis.: David At- 
wood, State printer. 1880. 8v0, pp. 36, pl. 2. 

151. New Hampshire. 

1880. 8v0, pp. 54. 
153. Washington. 

154. South Carolina. 

155. Massachusetts. 

I 

156. California. 

157. Kentucky. 

158. Virginia. 

159. Maine. 

1879. Svo, pp. 35. 
160. Wisconsin. 

1880. 

*161. Connecticut. YlS.1 (Jan. 1, 1880.)-Fourteenth Report of the Com- 
missioners on Fisheries of the State of Connecticut, 1880. 
Hartford, Conn. : Press of the Case, Lockmood 13 Brainart1 
Company. 1880. Sro, pp. 23. 
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18.1 (Jan. 1,1880 1)-Report of the .Commissioners of 

Fishekies of Maryland, January, 1880. Annapolis: W. T. Ingle- 
hart & Co., State printers. 1880. 8 vo; frontispiece, pp. 
lxxviii, 269; index separately paged, 1-8; 5 plates+plates I-X; 
1 map. \ 

[l.] (Jan. 1,18808)-Outside titlo page: Annual Report 
of the State Board of Fish i'ommissioners, for the Sear 1879. 
Lincoln, Nebr. : State Journal Company, State printers. 1850, 
8v0, pp. 16. 

Inside heading: Annual Report of the State Board of Fish Com- 
missioners, for the year 1879. 

164. Ohio. i5.3 (Jan. 16, 1880.)-Fourth Annual Report of the Clhio 
State Fish Commission, made to the governor of the State of 
Ohio, for the year 1870. Columbus: Nevins & Myers, State 
printers. 1880. 8v0, pp. 35. 

[ 7.1 (Jan. 28, 1880.)-Report qpon the Fisheries and 
Oyster Industries of Tidewater Virginia, with recommenda- 
tions of such legislation as is necessary to regulate the same 
and derive a revenue from them. Made in obedience to a joint 
resolution of the general :tssernbly, by M. McDonald, Com- 
iriissioner of Fisheries of Virginia. Richmond: R. F. Walker, 
superintendent public printing. 1880. Svo, pp. 20. 

[ll.] (Apr. 1, 1880.)-State of New Yorlc, No. 102. In  
assembly, April 1, 1880. Eleventh Report of the Commis- 
sioners of Fisheries of t h e  State of New York, for the two 
years ending December 31,1879. Svo, pp. 45. 

[12.] (Apr. 9, 18801)-Statu of Rhode Island and 
Providence Plantations. Ninth Annual Report of tho Oommis- 
sioners of Inland Fisheries, made to the general assembly at 
its January session, 1880. Providence : E. L. Freeman & Co., 
printers to the State. 1880. Svo, pp. 19, 3 diagrams. 

168. New Hampshire, [lG.] (June l,lSSOl)-Report of the Fish Commis- 
sioners of Now Hampshire to t h e  governor and council, June, 
1880. Manchester: John B. Clarke, Stato printer. 18SO. Svo, 
pp. G I ,  frontispiece. 

Kansas, [3.] (June 30, 1880.)--Second Biennial Report of tho State 
Fish Commissioner. D. B. Long, co~~missiouer. State of Kan- 
sas. Topeka, Eans.: Geo. W. Martin, Eansas publishing 
house. 1880. 8v0, pp. 19. 

]Illinois. From July 1, 1879, to  Sept. 30,.1880. Springfield: 
E. W. Roldrer, State printer and binder. 1880. Svo, pp. 14. 

171. Qeorgia, [3.] (Oct. l!j,lSSO.)-Annual Report of the Commissioner of 
Agriculture of tho State, of Georgia. J. T. Henderson, commis- 
Rioner. Atlanta, Qa.: Jes. P. Ebrrison & Co., printors and 
publishers. 1880. 8v0, pp. 5 and 33-38. 

162. Maryland. 

163. Nebraska. 

165. Virginia. 

166. New York. 

167. Rhode Island. 

l7O. Illinois. [l,] (Oct. 1,1880.)-Report of the State Fish Commission of , 
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172. South Carolina. [3.] (Oct. 23,1880.)-First Annual Report of the 
Commissioner of Agriculture of the State of Sonth Carolina, 
1880. Columbia, 8. C.: James Woodrow, State printer. 1880. 
8v0, pp. 53. Commercialfertilizers, p. 5; Fish Commission, pp. 
12-17. This is the second annual report of the South Uarolina 
Fish Commission. 

173. Vermont. [9.] (Oct. 26, 1880.)-Biennial Report of the Fish Commis- 
sioners of the State of Vermont for 1879J80. Rutland: Tuttle 
Q Co., official State printers. 1880. 8v0, pp. 10. 

174. Massachusetts. [lG.] (Oct., 1880’8)-Fifteenth Aniiud Report of the 
Commissioners of Inland Fisheries for the gear ending Septem- 
ber 30, 1880. Boston: Rand, Avery & Go., printers to the 
commonwealth, 117 Franklin street. 1881. 8x70, pp. 77. , 

175. Colorado. [2.] (Dec. l,1880.)-Biennial Report of the Fish Commis- 
sioner of the State of Colorado for the two gears 1879-’80. 
Denver, Coto. : Tribune Publishing Company, State printers. 
1881. 8v0, pp. 34. 

178. Michigan. [4.] (Dec. 1, 1880.)-State of Michigan.. Fourth Report 
of the State Commissioners and Superintendent on State fish- 
eries for 1879-1880, ending December 1,1880. By authority. 
Lansing: W. S. George & Go., State printers and binders. 
1881. 8x70, pp. 52. 

177. Texas. [l.] (Dec. 1,1880.)--First report of Texas Fish Commissioner 
for the year 1880. J. Is. Dinkins, commissioner. Austin : State 
printing office, D. & D. Inst. 1880. Svo, pp. 26. 

178. North Carolina. [5. J (Dec. 1,1880 1)-Biennial Report of the Board of 
Agriculture t o  the general assembly of North Carolina, 1879 
and 1880. Raleigh: P. M. Hale and Edwards, Broughton B 
Co., State printers and binders, 1881. 8vo. (Fish Propagation, 
pp. 7-8.) Report of Superintendent of Fish and Fisheries, for 
the years 1879-”h By S. Q. Worth, superintendent. pp. 25-51. 

179. Nebraska. [2.] (Dec. 31, i880.)--8econd Annual Report of the State 
Board of Fish Commissioners for the State of Nebraska. Decem- 
ber 31,1880. Lincoln, Nebr. : Jour1101 Company, State printers. 
1881. 8x70, pp. 19. 

180. Nevada. 12.1 (Dec. 31,1880.)-Second Biennial Report of th’e Fisb 
Commissioner of the State of Nevada for tlie Sears 1879 and 
1880. Carson City: State office. J. W. Maddrill, sup% State 
printing. 1881. 8v0, pp. 10. 

181. West Virginia. [2.] (Dec. 31, 1880.)-(Outside title.) Beport of the 
Fish Commissioner of the State of West Virginia for the years 
1879-’80. Wheeling, W. Va.: W. J. Johnston, public printer. 
1881. 8v0, pp. 16. 

(Inside title, erroneous.) Report of the Fish Commissioners of the 
State of West Virginia, for the years 1878-”70. Wheeling: 

. J. Johnston, public printer. 1881. 
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182. Wisconsin. [7.] (Dee. 31,1880.)--$eventh Annual Report of the Com- 

missioners of Fisheries for the State of Wisconsin, for the year 
ending December 31, 1880. Madison, Wis.: David Atwood, 
State printer. 1881. 8v0, pp. 44, pl. 3. 

'18s. Maine. [14.] (Dec. 31,1880db)-Report of the Commissioners of Fish- 
eries and Game of the State of Maine, for the year 1880. 
Augusta: Sprague & Son, printers to the State. 1880. Svo, 
pp. 54. 

1881. 

l84.. Connecticut. [la.] (Jan. l,1881.)--Fifteenth report of the Fish Com- 
missioners of the State of Connecticut to the general assembly, 
January session, 1881. Middletown, Conn. : Pelton & King, 
printers and bookbinders. 1881. Svo, pp. 32. 

l86- Maryland. [9.] (Jan. 1,1881 q)-Report of T. B. Ferguson, a Commis- 
sioner of Fisheries of Maryland. January, 1881. Hagers town, 
Md.: Bell & Co., printers. 1881. Svo, frontispiece, pp. cxiv, 
1 diagram, 8 cuts, 16 plates, appendices (pp. 1-152), alphabeti- 
cal index (paged 1-6). 

Appendix A. An account of experiments on oyster culture and 
observations relating thereto, made at St. Jerome's Creek, 
Maryland, during the summer of 1880, by John A. Ryder. pp. 
1-80,15 figures. Notes on some of the early steges of develop- 
ment of the clam, or mananose (Mya arenaria Linn.), by John 
A. Ryder. pp. 81-91, 11 figures. 

Appendix B. 
Alphabetical index (separately paged) 1-6. 

Oyster and fish laws, pp. 93-152. 

Isem Tennessee. [l.] (JBn. 3,1881.)-Bienuial Report of the Fish Commis- 
sioner of the State of Tennessee to the forty-second general 
assembly. January 3, 1881. Geo. F. Akers, commissioner. 
Printed by act of general assdmbly. Nashville: Tavel, East- , 
man & Howell, printers to the State. 1881. SPO, pp. 13. 

187. bhio. [G.] (Jan. 20, 1881.)-Fifth Annual Report of the Ohio Fish 
Commission made to the governor of the State of Ohio, for the 
year 1880. Columbus, Ohio: Q. J. Brand & Co., State printers. 

388* Missouri. [l.] (Jan. 27,1881.)-Report of the Fish Commissioners of 
the State of Missouri to the thirty-first general assembly. Jef- 
ferson City: Tribune Printing Company, State printers and 
binders. 1881. Svo, pp. 42. 

FJ* California. [7.] (Jan., 1581q)-Report of tho Commissioners of Fish- 
eries of the State of California for the yealr 1880. QVO, pp. 70. 

Minnesota. [G. ]  (Jan., 1881 1)-The Sixth and Seventh Annual Re- 
ports of the Minnesota State Fish Commission for the years 
1870 and 1850. Suint Peter : J. K. Moore, State printer. 1881. 
8v0, pp. 33. 

1881. 8v0, pp. 34. 
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191. Pennsylvania. 19.1 (Feb. 15, 1881.)-Report of the State Comrnis. 
sioners of Fisheries, for the years 1879 and 1880. Harris- 
'burg: Lane 5. Hart, State printer, 1851. 8v0, pp. 151, State 
seal on reverse of title-page, pl. 30 (26 illustrating fishes, em- 
bracing figs. 1-44), 2 diagrams. 

192. Rhode Island. [13.] (Feb., 1881.)-State of Sliode Island and Provi- 
dence Plantations. Tenth Annual Iteport of the Commission- 
ers of Inland Fisheries, made to the general assembly, at its 
Jauuary session, A. I). 1881. Providence: E. L. Freeman & 
Co., printers to the State. 1881. 800, pp. 32. 

193. New Hampshire. 117.1 (June 1,18811)-Report of the Fish Comniis- 
sioners of New Hampshire, June session, 1851. Manchester : 
John B. Clarke, public printer. 1881. Svo, pp. 90. 

194. Kentucky. 13.3 (Oct. 10, 1881.)-Third Biennial Report of the Fish 
Commission of Eentucky. Being reports for the yeare 1879- 
'80 an& 1880431. Property of the State of Eentucky. Frank- 
fort, Ey.: Printed at the Kentucky Yeoman office. 8. I. M. 
Mqjor, public printer. 1882. Svo, pp. 26. 

196. Iowa. [4.] (Oct. 31, 1881.)-Bourth Biennial Report of the State 
Fish Commission of Ioya, for the years 1879-'80 and 1880-%1. 
Printed by order of the general assembly. Des Moines: F. M. 
Mills, State printer. 1882. Svo, pp. 38. 

198. South Carolina. r4.1 (Oct. 31, 1881.)-Second Annual Report of the 
Commissioner of Agriculture of' the State of South Carolina. 
1881. Columbia, S. 0. : James Woodrow, State printer. 1881. 
8v0, pp. 131. On fish culture, see pp. 28-42 and 95. 

197. Massachusetts. [17.] (Oct., 1881$)-Sixteenth Annual Report of the 
Commissioners on Inland Fisheries, for tho year ending Sep- 
tember 30, 1881. Boston: Rand, Awry & Co., printers to 
the Commonwealth, 117 Franklin Street. 1882. Svo, pp. 62. 

198. Connecticut. [M.] (Dec. 1, 1881.)-Sixteenth Annual Xeport of tho 
Fish Commissioners, md First Report of the Shell-fish Commis- 
sioners of the State of Connecticut to tho general assembly, 
January session, 1882. Hartford, Conn.: Press of' the Case, 
Lockwood (st Erainart1 Company. 1881. Svo, pp. 33. (Iu 
sahe  cover with No. 199.) 

190. Connecticut. [l'i.] (Dee. 1, 1881.)--Beport of the Commissioners of 
Shell-fisherieq of Connecticut. Presented to the legislature, 
January session, 1882. Hartford, Corm.: Press af the Oase, 
Lockwood & Erainard Company. 1882. 8v0, pp. 36-132, 3 
folded maps. 

200. Maine. [la.] (Dec. 31,1S81,)--Beport of the Commissioner of Fish- 
eries and (fame of the SJtite of Maine for the year 1881. ALP 
gusta: Spragne & Son, printers to tho State. 1S82 8v0, 
pp. 31. 

(In same cover with No. 198.) 
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201. Wisconsin. [8.] (Dec. 31,1881.)-Eighth Annual Report of the Com- 

missioners of Fisheries for the State of Wisconsin for the year 
ending December 31, 1881. Madison, Wis.: David Atwood, 
State printer. 1882. Svo, pp. 64. 

1882. 
202. Maryland. [ll.] j Jan. 1, 1882$)-Report of Thomas Hughlett, 

commissioner of fisheries of Maryland. January, 1882. An- 
napolis, Md.: L. I?. Colton, State printer. 1882. 8v0, pp. 32. 

(Jan. 6,  1882.)-State of Rhode Island and 
Providence Plantations. Eleventh Annual Report of the Com- 
missioners of Inland Fisheries, made to the general assembly 
a t  its January session, A. D. 1882. Providence: E. L. Free- 
man & Co., printers to the State. 

204. West Virginia. [3.] (Jan. 26, 1882.?)-Report of the Fish Commis- 
sioners of the State of West Virginia for the year 1881. 
Wheeling: W. J. Johnston, public printer. 1882. Svo, pp.37. 

m5. Ohio. [7.] (Jan. 28, 1882.)-Sixth Annual Report of the Ohio Fish 
Commission, made to the governor of the State o f  Ohio, for the 
year 1881. Columbus: G. 5. Brltnd & Co., State printers. 
1882. 8 vo, pp. 19. 

206. New York. [12.] (April 1, 1882.)-Af1nual Report of the Commis. 
sioners of Fisheries of the State o f  n’ew Yorlz for the year 1881. 
Transmitted to the legislature April 24,1882. Albany: Weed, 
Parsons & Company, printers. 1882. 8v0, pp. 83, pl. 4. 

!@’I. New Hampshire, [18.] (June 1, 18829)-Xeport of the 1’ +ish and 
Game Commissioners of New Hampshire, 1881-’82. Uoncord : 
Parsons B. Cogswell, State printer. 1882. 8v0, pp. 47. 

208. Kansas. [4.] (June 30, 1882.)--Third Bienniel Report of the State 
Fish Commissioner. D. B. Long, commissioner, Ellsworth, 
State of Kansas. Topeka, Ems. : Hansas Publishing House. 
1883. 8v0, pp. 29. M. Pierce, 0. P., pp. 40. 

Illinois. [2.] (Oct. 1, 1882.)-Reports of the State Fish Commission 
of Illinois. From July 1,1879, to September 30,1882. Spring- 
field, Ill. : H. W. Rokker, State printer and binder. 1883. Svo, 
pp. 38. 

210. Georgia. [4.] (Oct. 16, 1882.)-Report of the Oommissioner of Agri- 
culture of the Stato of Georgia, embracing the years 1881 and 
1882. J. T. Henderson, commissioner. Atlanta, Ga. : Jas. P. 
Harrison & Co., printers and publishers. 1882. Svo, pp. 
37-48. 

211- Vermont. [lo.] (Xov. 16, 1882.)-Bienn?h Report of the Fish Oom- 
missiouers of the State of Vermont, for 1881.-’82. Post-office 
address of commissioners: Hiram A. Cutting, 31. D., Lunen- 
burgh j Herbert Brainerd, Saint Albans. Montpelier : Watch- 
man and Journal press. 1882. 8v0, pp. 23. 

203. Rhode Island. [14.] 

188% 8v0, pp. 10. 

* 
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212. Connecticut. 118.1 (Nov. 30, 1882.)-Second Report of the Shell-fish 
Commissioners of the State of Connecticut, to  the general as- 
sembly, January session, 1883. Middletown, Conn. : Pelton & 
Eing, printers and bookbinders. 1883. Svo, pp. 44. 

213. Colorado. 13.3 (Dec. 1,1882.)-Biennial Report of the Fish Uommis- 
sioner of the State of Colorado, for the two years 1881 and 1882. 
Denver, Colo. : Tribune Publi~hing Company, State printers. 
1882. Svo, pp. 11. 

214. Connecticut. [19.] (Dec. 1, 1882.)-Seventeenth Report of the Fish 
Commissioners of the State of Connecticut, to the general as. 
sembly, January session, 1883. Hartford, Conn. : Press of the 
Case, Lockwood & Brainard Company. 1883. 8170, pp. 28. 

216. Maine. [le.] (Dec. 1, 1882.)-Report of the Commissioner of Fish- 
eries and Game of the State of Maine. 1882. Augusta: 
Sprague & Son, printers to the State. 1882. Svo, pp. 38. 

216. Michigan. [a,] (Dec. l,1882.)-Fifth Biennial Report of the Super- 
intendent of the Michigan State Fisheries, for 1881J82. End- 
ing December 1, 1882; except the financial statement, which 
ends September 1,1882. .By authority. Lansing: W. S. George 
& Co., State printers and binders. 1883. 8v0, pp. 26. 

217. Minnesota. [7.] (Dec. 1, 1882.)-The Seventh and Bighth Annual 
Reports of the Minnesota Ststc Fish Commission, for the years 
1881 and 1882, to the governor of Minnesota. Minneapolis: 
Johnson, Smith & Harrison. 1883. 8x70, pp. 84. 

218. Maryland. [12.] (Dec. 19, 1882.)-Report of the Commissiouers of 
Fisheries of Maryland. January, 1883. Thomas Hughlett, Gr. 
W. Delawder, commissioners of fisheries of Maryland. Hagers- 
town, Md. : Mail job print, 1883. Svo, pp. 32, pl. 13. 

210. Nebraska. 13.1 (Dec. 31, 1882.)-Repprt of t'he Board of Fish Com- 
missioners of Nebraska, for two years ending December 31, 
1882. Lincoln, Nebr. : Journal Company, State printers. 1883. 

Third Annual Rcport of the Board of Fish Commissioners of Ne- 
braska. December 31, 1881. Lincoln, Nebr. : Journal Com- 
pany, State printers. 1883. Svo, pp. 13. 

220. Nebraska, [4.] (Dec. 31,1882.)-Report of the Board of Fish Oom- 
missioners of Nebraska, for two years ending December 31, 
1882. Lincoln, Nebr. : Journal Company, State printers. 1883. 

Fourth Annual Report of the Board of FiBh Commissioners of Ne- 
braska. December 31, 1882. Lincoln, Nebr. : Journal Com- 

221. Wisconsin. [9.] (Dec. 31, 1882.)--Ninth Annual Report of the Oom- 
missioners of Fisheries for the State of Wisconsin, for the yeas 
ending December 31,1882. Madison, Wis. : Democrat Print- 
ing Company, State printers. 1883. Svo, pp. 62. 

pany, State printers. 1883. Svo, pp. 15-36. , I  
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222. Nassachnsetts, [18.] (Dee., 1882 ?)-Seventeenth Annual Report of 

the Commissioners on Inland Fisheries, for the year ending De- 
cember 31,1882. Boston: Wright 8 Potter Printing Company, 
State printers, 18 Post-office Square. 1883. Svo, pp. 58. 

1883, 

223. Texas. [2.] (Jan. 1, 1883.)-Report of the Fish Commission of 
Texas for the p a r  1852. Austin: a. W. Smindells, State 
printer. 1853. 8v0, pp. 12. 

224. Nevada. [3.] (Jon. 4, 1883.)-Biennial Report of tho I' 4 ish Commis- 
sioner of the State of Nevada, for the years 1881 and 1882. Car- 
son, Nev.: J. 0. Harlow, State printer. 

225. California. [8.] (Jan., 1883.)-Report of the Commissioners of Fish- 
eries of the State of California for the years 1881 and 1882. 
San Francisco: Francis, Valentine 8 Co., printers and ex- 
changers, 517 Clay street. 1883. Svo, pp. 31. 

a6. Indiana. [l.] (Jan., 1883.)-Fimt Anuual Report of the Commis- 
sioner of Fisheries of Indiana', to the general assembly. In- 
dianapolis: Wm. B. Burford, State printer. 1883. 8v0, pp. 103. 

2%'. Delaware. [l.] (Jan., 1883dd)-First Biennial Report of the Commis- 
sioner of Fish and Fisheries for the State of Delaware, for the 
years 1881 and 1862. Wilmington, Del. : Gazette print, Bell 
8 Taylor, 502 King street. 1883. Svo, pp. 14. 

228. Virginia. [S.] (Feb. 24,1883.)-Annual Report of the Commissioner 
of Fisheries, 1882. Riclimoud: Johns Sr; Goolsby, printers. 
1882. Svo, pp. 17. Appendix 31 pp., pl. 3, 1 cut. 

220. Missouri. 12.1 (Jan. 26, 18S3.)-Report of the Fish Commission of 
the State of Missouri, to the thirty-second gmeral assembly, 
for the years 1881 and 1882. Jefferson City: State Journal 
Company, State printers. 1883. Svo, pp. 62. 

2300. Tennessee. [2.] (Jan. ( d d ) ) ,  1883.)-Report of the Fish Commissioners 
of the State of Tennessee, for 1881-'83. W. W. McDowell, 
adward D. Hicks, H. H. Sneed, commissioners. Nashville: 
Albert B. Tavel, stationer and publisher. 1883. 8v0, pp. 24. 

231. Ohio. [S.] (Jan. 29, 1883.)-Seventh Annual lteport of the Ohio 
Fish Commission, to the governor of the State of Ohio, for the 
year 1882. Columbus: G. J. Brand B Co., State printers. 
1383. Svo, pp. 14. 

292* North Carolina. [6.1 (Jan. (?), 1883.)-Report of the Board of Agri- 
ciltur6 to the Honorable the General Assembly of t\he State of 
North Oarolina, Documont No. 18, session, 1883: [containiug] 
Second Biennial Report of 8. Q. Worth, Superintondent of 
Pish and Fisheries of North Carolina. (Without cover,) 8v0, 

1883. SVO, pp. 11. 

pp. 62-81. 
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%--(IPIECIL LIST O F  THE PURIAIPIHED R E Y O R T L  O F  T H E  F I L H  COM. 
RIXSSIONERS O F  THE V A R I O U S  STATES O R  THE U N I T E D  STATES. 

B y  C I I A S .  We SMILEY. 

ALABAMA. 

30. (1) Preliminary report and niemoria1. - ~. - - - -. . - - - -. Dcc. 13, 1870 : 4 pp. 
45. (2) R. of Cs. to the governor, Janmry 2G, 1872.. -__.,Jan. 26, 187% : 7 pp. 

1870.* 
1Y72. 

CALIFORNIA. 

41. (1) [First Biennial] R. of Cs. for 1970 aud 1871. -..Doc. 31, 1871 0 : 24 pp. 1872. 
61. (2) [Second Biennial] R. of CS. for 1872 and 1873..Doc. 31, 1873 7 : 18 pp. 1873. 
62. (3) [2dBiennial] R. of Cs. for 1872 and 1873 [Repr. ].Dee. 31, 1873 ? : 28 pp. 1874. 
87. (4) [Third Biennial] R. of cs. for 1874 and 1875.. .Dec. 31, 1875 1 : 36 pp. 1875. . 

10, 1877 : 30 pp. 1877. 
1, 1879 : 63 pp. 1879. 

1881 7 : 70 pp. 1881. 
1883 : 31 pp. 1883. 

115. (5) [Fourth Biennial] R. of Cs. for 1876 and 1877.. Nov. 
156. (6) [Fifth Biennial] R. of Cs. for 1878 and 1879.. Nov. 
189. (7) [Sixth] R. of Cs. for 1880 . - - - -. - . - - - - - .. - --. ~ Jau.,  
225. (8) [Seventh] R. of Cs. for 1881 and 1882 - . ~. ~ -. -Jan., 

COLORADO. 

(1) [First aud second rcports.] [Unpublished ?I.. .Dec. 1, 1878 P Unpublished 1 
175. (2) [3d and 4th reps.] Biennial R. of C. for 1879-'80.. Dec. 1, 1880 : 34 pp. 1881. 
213. (3) [Fifth report] Biennial R. ofC. forlF381aiid188%.Deo. 1, 1882 : 11 pp. 188% 

CONNECTICUT. 

7. (1) [First] R. of Cs. to Gcn. Assem., Maysess., 1867..May, 1867 : %7 pp. 1%7. 
12. (2) [Second] R. of Cs. to  Gen. Assem., May sws. 1868.. May, 1868 : 28 pp. 1866. 
18. (3) [Third] R. of Cs. toGen. Assem., May seas., 18G9.May, 1869 : 18 pp. 1869. 
27. (4) Fourth R. of Cs. to Geu. Assem., May sess., 1870. .May 7, 1870 : 37 pp. 1870. 
37. (5 )  Fifth R. of Cs.  to  Gen. Assem., May seas., 1871..May 12, 1871 : 46 pp. 1871. 
49. (6) Sixth R. of Cs. t o  Gen. Assem., May seas., 1872. - Apr. 26, 1872 : 36 pp. 107% 
57. (7) Seventh R. of Cs. to  Gen. Assem., May seas., 1873. .May 1, 1873 : 48 pp. 1873. 
70. (8) Eighth R. of Cs. to Gen. Assem., May sess., 1874. .Apr. 30, 1874 : 36 pp. 1874. 
82. (9) Ninth R. of Cs. to Gen. Assem., May seas., 1875..May 1, 1856 : 32 pp. 1876. 
97. (10) 'rcnth R. of Cs. to Gen. Assem., May, 1876. --..May 17, 1876 : 34 pp. 1876. 
106. (11) EleventhR. ofCs. toGen. Asscm., Jan., 1877 ._.Jan. 1, 1877 : 33 pp. 1877. 
123. (12) Twelfth R. of Cs. to Gen. Assem., Jan., 1878. --Jan. 1, 1878 : 24 pp. 1878. 
144. (13) Thirteenth R. of Cs. t o  Gen. Assem., Jan., 1879.Jan. 1, 1879 : 34 pp. 1879. 
161. (14) Fourteenth R. of Cs. to  Gun. Assem., Jan., 1880.Jan. 1, 1880 : 23 pp. 1880. 
184. (15) Fifteenth R. of Cs. to  Geu. Assem., Jan., 1881. - .Jan. 1, 1881 : 32 pp. 1881. 
198. (16) Sixteenth R. of Cs. to Gen. Assem., Jail., 1882..Dec. 1, 1881 : 33 pp. 1881. 
199. (17)t 1stR. of Shell-fishCs. toGeu. Asscm., JBU., 1 8 8 2 . D ~ .  1, 1881 : 99 pp. 1882.' 
214. (18)2d R. of Shell-fish Cs.  to  Gcn. Assem., Jnn.,1883.Nov. 30, 1882 : 44 pp. 1883. 
212. (19) seventeenth R. of Cs. to Gen. Assom., Jan., 1883.Dcc. 1, 1882 : 28 pp. 1883. 

* The date of publication is placed a t  the cxtrctme right, aiicl ie precedcd by the 
number of pages contained in  the issnc. This is preceded by the date.when the rc- 
port was offlcially made if known; otherwise the date at which the report seems to  
close is inserted with a query (7). Tlic iiuinbcr on tho left refers to the bibliograpliy 
of reports; the number i n  brackets to tliu State series. Words in brocltots do not 
occur on the  title-pages of the rcports. R. of C. is used as on abbreviation for Report 
of Commissioner ; Cn. for Conimission ; CH. for Commissioners. 

- I  

tIn same coyer with (IG). 
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DELAWARE. 

227. (1) First Biounial R. of C. for years 1881-’82. ..___. ..Jan. 1833 ‘B : 14 pp. 1883 

GEORGIA. 

105&. (1) R, of C. of Agrioulture for the year 1876.. -.DOC. 31, 1876 ? pp. 6, 7. 
120& (2) R. of C. of Agriculture for tho year 1877.. . .Deo. 31,1877 ? pp. 29,30. 
171, (3) [First Biennial] It. of Snpt. of Fisheries . . -. . Oot. 15, 1880 : pp. 33-38. 

210. (4) [Second Biennial] R. of Supt. of Fisheries. - -. Oct. 15, 1882 : pp. 37-44. 

1877. 
1878. 
1880. 

1882. 
[In R. of C. of Agr., for 1879-’80] 

[In R. of C. of &r., yoars 1881-’82] 

ILLINOIS. 

170. (1) [First] R. of C. from Jllly 1,1879 to Sopt. 30,1880.. Oct. 1, 1880 : 14 pp. 
209. (2) [Sooond] R. of Cn. froin J u l y  1,1879to Sopt! 30,’82.0ot. 1, 1882: 33 pp. 

1880. 
1883. 

INDIANA. 

226. (1) First Annual R. of C. t o  Gonerd Assoiiibly. - - - -. .Jan. 1883, : 103 pp. 1883. 

IOWA. 

83. (1) First R. of Cs. for yoim 1874 and 1875. . ...--. Oot. 27, 1875 7 : 40 pp. 
13, 1877 : 31 pp. 

31, 1881 : 38 pp. 

187G. 
1877. 

1, 1879 : 5 4 . p ~ .  1880. 
1882. 

113. (2) 2il Biennial R. of Cn. fbr 1875-’76, 1876-’77. - -. - .Oot. 
152. (3) ThirdBiennial R. of Cn. for 1877-’73, 187&’79 -.Oat. 
195. (4) Fourth Bionnial R. of Cn. for 1879- ’80, ’1880-’81.. Oct. 

KANSAS. 

132. (1) First Biennial R. of C. for yoars 1877-’78. ..-... June 30,1878 : 20 pp. 
148. (2) Supplemental R. for Deoomber 1878 . -. . - -. - -..-Jan. 25, 1879 : 3 pp. 
169. (3) Second Biennial 3,. of C. [for yosrs 1879-’80].. . -June 30, 1880 : 19 pp. 
,208. (4) Third Biennial R. of C. for years 1881-’82 . . - --.June 30, 1882 : 69 pp. 

1878. 
1879. 
1880. 
1883. 

KENTUCKY. 

11% (1) First R. of Cs. for yoar ending Nov. 1,1677.. . . . -. .Nov. 1,1877 : 92 pp. 
157. ( 2 )  Sooond BionnialR. of Cn. for 1377-’78, 1878-’79. -. .Nov. 1,1879: 30 pp. 
l94. (3) Third Biennial R. of Cndor 1879-’80, 1880-’81. -. . . . Oct. 10,1881 : 26 pp. 

1878. 
1879. 
18832. 

MAINE. 

10. (1) First R. of Cs. for the year 1867 . -. . -. . . . . . - - - . .Jan. 16,1868 : 96 pp. 1869. 
14. (2)* Second R. of Cs. for the year 1868.. - _ _ _  - . _. - -. - .Doc. 31,1868 : 45 pp. 1869. 
23. (3) Third R. of C. for the yoar 1869.. , . - - -. _. . . .... Doc. 31,1869 : 48 pp. 1870. 
31. (4) Fourth R. of C. for the p a r  1870.. -. . .. . ~. - .-..Doc. 31,1870 : 66 pp. 1870. 
40. (5) Fifth R. of C. for l b a  year 18il.. -. . . . - -. . ..__..Doc. 31,1871 : 31 pp. lH72. 
52. (6) Sixth R. of Cs. for the year 1872. _. . ___. . __-... Doc. 31,1872 ‘P : 16 pp. 1873. 
60. (7) Seventh R. of Cs. for the year 1873.. . -. . . . . - - - .Doc. 31, 1873 ‘B : 39 pp. 1873. 
7 4 ~  (8) Eighth R. of Cs. for the year 1874 . . . . -. - . . . -. .Nov. 30,1874 : 32 pp. 1874. 
85. (9) Ninth R. of Cs. for the  year 1875. - -. -. - -. -. . . - .Deo. 9,1875 ’? : 40 pp. 1875. 
401. (10) Tenth R. of Cs. for the year 1876 . . . - -. . . - -. . .Dm. 9,1876 ‘P : 31 pp. 1876. 
l17. (11) EIevonth R. of Cs. for the year 1877. - - - . . -. - .Nov. 31,1877 I : 30 pp. 1877. 
l42, (12) Twelfth R. of Cs. for the year 1878. -. -. . ..-... Doc. 31, 1878 9 : 26 pp. 1878. 
l50. (U) [Thirteentl~] R. of C. for the p a r  1879. -. . . - ..Doc. 31,1879 9 : 35 pp. 1879. --- ____-___ ..__._I___. 

*hi same v n v w  with (1). 
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183. (14) [Fourteenth] R. of C. for the year 1880. - - - _ _  - .Dec. 31,1880 ? : 55 pp. 
200. (15) [Fifteenth] R. of C. for the year 1881 _._ - _ _ -  - -Dec. 31,1881 : 31 pp. 
215. (16) [Sixteenth] R of C. for the year 1882 - - -. __.-.Dee. 

1280. 
1882. 

1,1882 : 38 pp. 1882. 

MARYLAND. 

21. (1) R. upon oyster resources in  Maryland -.. - . - - - - . Oct., 1869 : 20 pp. 1870. 
43. (2)Ronoysterfisheries,shadandherringfisheries,&c.Jan., 1872 : 48 pp. 1872. 
65. (3) R. of Commander of oyster fisheries, &c _. . - - -_ .Jan.  1,1874 : 11 pp, 1874. 
92. (4) R. of Cs. to General Assembly, Jan. 1,1876 .-----.Jan. 1,1876 : 239 pp. 1876. 
108. (5) R. of a C., Janulry, 1877..---. - . . - - - -  - --. ..---.Jan. 1,1877 B : 108 pp. 1877. 
125. (6) R. of a C., January, 1878.-.- - -  - .--- .-. -.- . ---- .Jan. 1,18781 : 156 pp. 1878. 
145. (7) R. of CB., Jannary, 1879- - - - - . - - - - . . - - - - . - - -. . _.Jan. 1,1879 1 : 56 pp. 1879. 
162. (8) E. of CFJ., January, 1880 . - - - - - - - - - - - . - - - - - - -. - -Jan. 1,1880 I : 355 pp. 1880. 
185. (9) R. of T. B. Ferguson, a c., January, 1881. ----.Jan. 1,1881 1 : 294 pp. 1881. 

(10) R. of  tho^. Hughlett, a C., January, 1881 - - -. - -Jan. 1,1881 t : Unpublished. 
202. (11) R. of Thos. Hughlett, a c., January, 1882. .-..Jan. 1,18829 : 32 pp. 1882. 
218. (12) R. of Cs., January, 1883 .... -. -.-. . - - -. . ..-... Dec. 19,1882 : 31 pp. 1833. 

MASSACHUSETTS. 

1. (1) R. of Cs., appointed 1856; Chap. 58 ..-. .._. __..May 5,1857 : 51 pp. 167.  
4. (2) [First] R. of Cs., under resolve of May 3, 1865.Dec. 1,1865 : 77 pp. 18668 
11. (3) [Second] R. of Cs. for year ending Jan. 1,1868.. Jan., 1868 : 50 pp. 1868. 
15. (4) [Third] R. of Cs. for year ending Jan. 1, 1869.. Jan., 1869: 71 pp. 1869, 
25. (5) [Fourth] R. of Cs. for year eliding Jan. 1,1870.Jan., 1870 : 67 pp. 1970. 
35. (6) Fifth R. of Cs. [for year ending] January, 1871. Jan., 1871 : 77 pp. 1871. 
46. (7) Sixth R. of Ce.,for year ending Jan. 1, 1872.. .Jan., 1872 : 270 pp. 1872. 
54. (8) Seventh R. of Cs. for year ending Jan. 1,1873.. Jan., 1873 : 35 pp. 1872. 
59. (9) Eighth R. of Cs. for year ending Jan. 1,1874. - .Dec. 1,1873 : 63 pp. 1874. 
75. (10) Ninth R. of Cs. for year ending Jan. 1, 1875.. .Dec. 1,1874 : 57 pp. 1875. 
86. (11) Tenth R. of Cs. for year ending Jan. 1,1876.. .Doc. 15,1875 B : 72 pp. 1876. 
104. (12) Eleventh R. of Cs. for year ending Jan. 1,1877.Dec. 31,1876 B : 60 pp. 1877. 
119. (13 Twelfth R. of Cs. for year ending Jan. 1,1878.. Dec. 1,1877 : 68 pp. B78. 

155. (15) FourteenthR.of Cs. for yoarend’g Sept.30,187Y.Oct., 1879 1 : 50 pp. 1880. 
174. (16) Fifteenth R. of Cs. for year end’g Pept. 30,1880. Oct., 1880 t : 77 pp. 1881. 
197. (17) SixteenthR. ofCs. foryearend’gSept.30,1881.0ct., 1881 I : 62 pp. ‘ 18&2- 
222. (18) Seventeenth R. of Cs. year end’g. Dec 31,188J.Dec., 1882 ¶ : 58 pp. 1883. 

135. (1 a ) Thirteenth R.ofCs. fof yearend’g Sept.30,1878 Oct., 1878 t : 63 pp. 1879. 

MICHIGAN. 

77. (1) First [Biennial1 R. of Cs. and Supt. for 1873-’74, 
ending Dec. 1,1874 . - - - - . . . - - -. . - -. . 

102. (2) Second [Bieunial] R. of Cs. and Supt.for 1875-’76, 
ending Dec. 20,1876. - - -_. - . . - -  _ _  . - - _ _ _  . . -. .Doc. 20,1876 I: 67 PI). 

133. (3) Third [Biennial] R. ‘of Supt. for 1877-’78, end- 
ing Dec. 213,1878 . - - - -. . - - __. . . - -. - . . . - -. -. . .Dec. 20,1878 t : 96 pp. 

176. (4) Fourth [Biennial] R. of Cs. and Supt. for 1879- 
’80, ending Dec. 1,1880 . .___ . - - __. ._ - __. .-..Dee. 

216. (6) Fifth Biennial R. of Supt. for 1881-’e2, ending 
Dec. 1,1882 .__. . . ._ _ _ _ _  .__ .. ___ .  ..___. .__. .Dec. 

- -. -. . Dec. 1,1874 : G7 pp. 1875. 

1876.. 

1879. 

1,1880 : 52 pp. 1881. 

1,1882: 26 pp. 188% 

MINNESOTA. 

80. (1) First R. of Cs. [for year ending Dec. 31, 18741 -...Fob. 20,1875 : 30 pp. 1875. 
91. (2) Second R. of Cs. [for year endingDeo. 31,11375) .. Dec., 1875 0 : 19 pp. 1876. 
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105 . (3) Third R . of Cs . for year ending Dec . 31, 1876 .. .Dee.. 1876 9 : 14 pp . 1877 . 
1 2 1  . (4) Fourth R . of Cs . for year ending Dec . 31,1877 ..Dm.. 1877 8: 34 pp . 1878 . 
1 4 3  . (5) Fifth R . of Cs . for year ending Dec . 31.1878 .... Dec.. 1878 8: 22 pp . .  1879 . 
190  . (6) Sixth and geventh R . of Cn . for 1879 and 1880 ... Jan.. 1881 8 : 3'2 pp . 1881 . 
217 . (7) Eighth [and ninth] R . of On . for 1881-'82 ....... Dec . 1. 1882 : 84 pp . 1883 . 

MISSOURI . 
. . 188 . (1) [First] R . of Cs . [for 18801 .................... Jan . 27. 1881 : 42 pp 1881 

229 . (2) [Becond] R . of Cn . for the years 1881 and 1882 .. Jns . 26. 1883 : 62 pp . 1883 . 
NEBRASKA . 

. . .............. . . 163  . (1) [First] R of Cs for the year 1879 Jan.! 1. 1880 B : 16 pp 1880 
17% (2) Second R . of Cs . [for year ending] Dec . 31. '80 ..Dee. 31. 1880. 19 pp . 1881 . 
219 . (3) Third R . of Cs . [for year endiugl Dec . 31: 1882 ..D ec. 31. 1W : 13 pp . 1883 . 
220 . (4)* Fourth R . of Cs . [for year ending J Dec . 31. '82 . .De c. 31. 1882 : 22 pp . 1883 . 

NEVADA . 
.. . . . 139 . (1) First Biennial R of C . for years 1877 and 1878 ..D 00. 28. 1878. 7 pp 1879 

. . .. . . 180 . (2) Second BiennialR of C for years 1879 and 1880 .Doc. 31. 1880 : 10pp 1881 
224 . (3) [Third] Biennial R . of C . for years 1881 as6 1882 ..Jan . 4. 1883 : 11 pp . 1883 . 

NEW HAMPSHIRE . 
/ . .... 3 . (1) R . of select committee. June session. 1865 ..July 1, 1865 : 8 pp 18&* . . ................. 5 . (2) R. of Cs., June ses~ion, 1866 .June 1, 1866 : 16 pp 1866 

. ....,............. . 8 . (3) R . of Cs., June sehicn. 1867 July 5. 1867: 17 pp ma. o 

. . 13 . (4) R . of Cs.. June session. 1868 .................. .June 18. 1868 : 8 pp 1868 

. . .................. 1 9  . (5) R . of Es., June session. 1869 June 21, 1869 : 10 pp 1869 . . ................... • 28  . (6) R . of Ce., June session, 1870 June 10, 1870. 15 pp 1870 

. . .................. 38 . (7) R . of Ce.. June session. 1871 May 29. 1871: 11 pp 1871 . . ................... . 5 0  . (8) R of Cs., June session, 1872 May 27. 1872: 15 pp 1872 . . .................. . . 58 (9) R of Cs., June session. 1873 May 30. 1873: 13 pp 1873 

. . ................. . 7 1  . (10) R of Cs., June session. 1874 May 20. 1874 : 16 pp 1874 . . ................ 8 7  . (11) R . of Cs.. June session. 1875 .Fe b. 20. 1875: 16 pp 1875 

. . . ................. 9 6  . (12) R . of Cs.. June session. 1876 Mar 2. 187G. 16 pp 1'176 
.................. . . 312 . (13) R . of Cs.. June session, 1877, May 19. 1877 8: 45 pp 1877 

. . .................. 129 . (14) R. of Cs.. June session. 1878 April 1. 1878 1 : 75 pp 1678 . . .................. 1 5 1  . (15) R . of Cs.. June session. 1879 May 1. 1879 8: 51 pp 1879 

. . .............. 168  . (16) R . of Cs.. June [session]. 1880 .June 1. 1880 P : 61 pp 1880 

. . .................. . (17) R . of Cs.. June session, 1881 June 1, 1881 P: 90 pp 1881 

. . ............ 2?7 . LIE) R. of Elish and Ctame Cs.. 1881-'82 June 1. 18824. 47 pp 1882 

NEW JERSEY . 
. ....... . . 32 . (1) First R of Cs [for the year 18701. 1871 Deo.. 1870 1 : 25 pp. 1871 

. . ...... . . 42 . (2) Seoond R of Cs [for the year 18711. 1872 Dec.. 1871 4 : 22 pp 1872 

. . ............ . 5 3  (3) Third R. of Cs. for the year 1872 ..Dee.. 1872) : 28 pp 1872 

. . .............. . 64 . (4) Fourth R . ofCs for the year 1873 Dec.. 1873 9 : 32 pp 1879 . . . ............... . . 73 . (5 )  Fifth R of Cs for the year 1874 Nov 14, 1874 9: 62 pp 1884 

. . ............... . . (6) Sixth R of Cs for tho year 1875 .No v. 14, 1W5? : 29 pp 1675 

. . . ............ . 99- (7) Sevenlth R. of Cs for the year le76 .Nov 14. 1876t : 47 pp 1876 
. ............. . '120* (8) Eighth R . of Cs . for the year 1877 .Dec. 6, 1877 1 : 65 pp 1877 . . . ............. . . (9) [Mnehl R of Cs for the year 1878 I)eo 31. 1878 : 33 pp 1878 

* In same cover with (3) . 
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NEW YORK. 

17. (1) [First] R. of Cs. to  legislature, March 9,1869. -.Mar. 9,1869 : 75 pp. 1%9. 
26. (2) [Secoud] R. of Cs. to  legislature. March11,'70 Mar. 11,1870: 20 pp. 4870. 
36. (3) [Third] R. of Cs. to legislature, Feb. 28,1871 - ..Feb. 1,1@71 : 32 pp. 1871. 
48. (4) Fourth R. of Co. to  legislature, March 19, '72. -.Mar. 19,18721: 34 pp. 1872. 
55. ( 5 )  [Fifth] R. of Cs. to legislature, Feb. 12, 1873.. -Jan., 1873 : 32 pp. 1873. 
67. (6) [Sixth] R. of Cs. to  legislaturc, Feb. 5,  1874 ___.Jan. ,  1874 : 41 pp. 1874. 
79. (7) Seventh R. of Cs. to legislature, Feb. 1, 1875 - -. .Jan., 1875 : 61 pp. 1875. 
95. (8) Eighth R. of Cs. for year ending Dec. 31, 1875. .E'eb., 1876 : 59 pp. 1876. 

111. (9) Ninth R. ofCs. for year ending Dec. 31,1876.. ..Feb., 1877 : 20 pp. 1877. 
128. (10) Tenth R. of Cs. for year 1877 . . - . . - - - -. - . - - -. .Yeb., 1878 : 50 pp. 1878. 
166. (11) Eleventh R. of Cs. for 2 yrs. ending Dec. 31, '79.April 1, 1880 : 45 pp. 1880 'B 
206. (IS) [Twelfth] R. of Cs. for the year 1881. - - . . - - - - .April 1, 1882 : 83 pp. 1862. 

NORTH CAROLINA. 

126. (1) Third Qr. of C., January 15, 1878. --. . - .__.Jan.  15,1878: pp. 10-14. 1877. 
133. (2) Second Qr. of C. of Agric. for the year 1878. .Oct. 15,1878 : pp. 5-8. 1878. 
146. (3) R. of Supt. [in R. of C. of Agric., 1877-'78. -.Jan. 6,1879: 7-15 pp. 1879 1 
150. (4) Fish Culture in North Carolina, 1879 - - - - -. .April 1,1879 : 26 pp. 1879 0 
178. (5) R. of Supt. [in R. of C. of Agric., 1679-'80] - -. .Dec. 31,1880 7 : pp. 25-51, 1881. 
232. (6) Second Bennial R. of Supt., 1881-82. - - ..-... Dec. 31,1882 : pp. 62-81. 1883. 

[In R. of C. of Agric., 1883.1 

OHIO. 

. 69. (1) R. of Cs. for year ending December, 1873.. - - - - .Feb. 23,1874 : 40 pp. 1874. 
109. (2) First R. of Cn. for years 1875 and 1876 _.__ ._._.Jan. 13,1877: 96pp. 1877. 
130. (3) Second R. of Cn. for year 1877. - - - -. .. . -_. - ..-.April 9,1878 : 116 pp. 1878. 
147. (4) Third R. of Cn. fer year 1878 - -  - - - -  - --. . _ _  __. _.Jan. 14,1879 : 22 pp. 1879. 
164. (5) Fourth R. of Cn. for year 1879. - - - -. - . - ___. _ _  -Jan. 1 5 , l ~ O  : 35 pp. 1880. 
187. (6) Fifth R. of Cn. for year 1880 ._. - -. . - - -. . . - - - - - -Jan. 20,1881 : 34 pp. 1881: 
205. (7) Sixth R. of Cn. fer year 1881. _ _  ._ - ._ -. - - - _ _  __-.Jan. 28,1882: 19pp. 1882. 
231. (8) Seventh R. of Cn. for year 1882.. __. . - - -. . ..--Jan. 29,1883 : 14 pp. 1882. 

PENNSYLVANIA. 

33. (1) R. of C. for the year 1870. __. . - - - -. - - -. . ..---.Jan. 23.1871 : 48 pp. 1871. 
44. (2) R. of C. for the  year 1871.. -. . .. -. . - __. - ..--..Jan. 16,1872 : 24 pp. 1872. 
63. (3) R. of Cs. for the year 1873.. - -. . . - - -. - - .. -. .. .Dec. 31,1873 'P: 32 pp. 1874. 
88. (4) R. of Cs. for the year 1874 _... __.. _ _ _ _  .____..Dee. 31,18758: 29 pp. 1875. 
110. (5) R. of Cs. for the years 1875 and 1876. - - - -. . . . . Feb. 7,1877' : 28 pp. 1877. 
122. (6) R: of Special Committee.. -. _ _  -. - - -. . - - -. -. .Doc., 1&7P: 20 pp. 1878. 
127. (7) R. of Cs. for the year 1877.. .. - .-. -. - - ... . - -. .Feb. 11,1878 : 38 pp. 1878. 
149. (8) R. of Cs. for the year 1878. - . - - -. . . - - - - - .-. . ..Fob. 20.1879 : 44 pp. ' 1879. 
191. (9) R. of Cs. €or the years 1879 and 1880 .... ._ .__-.Fob. 15,1881: 151 pp. 1881. 

RHODE ISLAND. j 

16. (1) R. of Cs. t o  General Assembly, Jan., 1869 . . - - - .Feb. 15,1869 : 36 pp. 1869 I 
24. (2) R. of Com. [to Genl. Assem.], Jau. seas ,1870.. ..Jan. 1870 : 9 pp. 1870. 
29. (3) R. of Corn. of Genl. Assembly, May seas., 1870.. .June 15,1870 : 159 pp. 1870. 
34. (4) [First] R. of Cs. [to G. A.], Jan. sees., 1@70. _. .. Jan. 25,1871 : 4 pp. 18718 
47. (5) [Second] R. of Cs. [to G. A., Jan. seas., 1872 __..Fob. 23,1872: 16 pp. 1872. 
56, (6) Third R. of Cs. to G. A., Jan. scss., 1873.. _ I  .... Feb. 24,1873: 12 pp. 1873, 
68. (7) Fourth R. of Cs. to  Q. A., Jan. seas., 1873. __. .Feb. 19,1874 : 10 pp. 1874. 
78. (8) Fifth R. of Cs. to  cf. A,, Jan. sese., 1875 . . - _. . . Jau. 30,1875 : 20 pp. 1875. 
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94. (9) [Sixth] R. of Cs. to  G. A,, Jan. B ~ R E . ,  1876 ... . .Feb. 29,1876 : 11 pp. 1876, 
107. (10) [Seventh] R. of Cs. to G.A., Jan..sess., 1877.Jan. 1,1877 : 11 pp. 1877. 
131. (11) Eighth R. of CS. to G. A., Jan. s e ~ s . ,  1878.. .-.Apr. 9,1878: 19 pp. 1878. 
167. (12) Ninth R. of Cs. to  a. A., Jan. seas., 1880 ... .-.Apr. 9,lMOO: 19 pp. 1880. 
192. (13) Tenth R. of Cs. to  G. A., Jan. seas., 1881 . .__- .Fob.  1881 : 38 pp. 1881. 
203. (14) Eleventh R. of Cs. to G. A., Jan. sess., 1882. __.Jan. 5,1882: 10 pp. 1882. 

SOUTH CAROLINA. 

22. (1) R. on Fish, of Agr. m d  Meoh. Soc . .Nov. 10,1869: pp. 21-26 and 45-47. 1869. 
154. (2) [First] R. of C. fgr the  year 1879. ._...-... Oot. 31,18791: pp. 569-58. 1880’1 
172. (3) [Second] R. of Supt. [R. of C. of Agr., 1880). .Oat. 23,1880 : pp. P2-17, 1880. 
196. (4) [Third] R.of Supt. [R. of C. of Agr., 1881].0ct. 31,1881 : pp. 2W2, 95. 1W. 

TENNESSEE. 

L 6 .  (1) Bienn. R. of C. to  Gen. Assem., Jan. 3, 1881 ..._.. Jan. 3, 1881 : 13 pp. 
%. (2) [Second] R. of Crr. for 1881-’82 ....._ ___. . . - -. . _.Jan. (I), lB3 :  24 pp. 

188L 
1883. 

TEXAS. 

177. (1) First R. of C. for the year 1dBO _._. . . -. . . . . . . . -. Dec. 1, 1880 : 26 pp. 
aa3. (2) R. of C. for the year 1882 _..__...._... ..___. ._..Jan. 1, 1833: 13 pp. 

1880. 
1W. 

UTAH. 

66. (1) R. of D w r e t  Agr. and Mfg. SOC. for 1872-73.. . Jan. 1, 1874 : pp. 5-7. 1874 ‘I 
(2) R. of Deseret A p .  end Mfg. Soc. for 1675 ... . .$’.ab. 14, 1876 : pp. 8-9. 1876. 

1878 ‘1 ‘24. (3) R. of Sup$. of Zion’s Fish Aesoc’n, 187147 - -. -Jan. 1, 187H : 14 pp. 

VERMONT. 

2. (1) R. on propagation of fish.. - -. . -. . . -. . -. . . - - - - -. - OCB. 522, 1857 : 64 pp. 
(2) R. of Cs. t o  annual session, 1866 ..__.. . .____. .... Oct. 11, 1866. 35 pp. 

9* (3) R. of Cs. for the year 1867 . . . __. . . . - . -. . - - - - - - -. . Oct. 25, 1867 : 25 pp. 
(4) R. of Cs. for the year 1M9 . . - -. . . - - __. .----...-.. Oat. 2 4  1869 : 16 pp. 
(5) [Biennial] R. of Cs. for the yeara 1871-’72 . . - __. - - Oct. 29, 1872 : 20 pp. 

la* (6) [Biennial] R. of Ce.for the years 1873J74 .____.. - 0 o t .  27, 1874: 80 pp. 
(7) [Biennial] R, of Cs. for [the years] 1875-’76 - - -. . . Oct. -, 1876 1: 16pp. 

‘34- (8) Biennial R. of Cs, for 1877-’78 . . . . . . . . - -. -. . . - -. . . Oot. -, 1878 : 24 pp. 
(9) Biennial R. of Cs. for 18/9-’80. -. . . -. - . -. . -. . -. -. - Oct. 26, 1880 : 10 pp. ‘‘+* NO) Bieqninl R. of Cs. for 1881-’82 . -. -. -. . . . . . - - - - .Nov. 15,1862 : 23 pp. 

VIRGINIA. 

(1) Report to  the Auditor on the oyster beds, &e. -. .. OCL. 1, 1871 : 21 pp. 
8B’ (2) R.of Cs.for the 1875 .__... .._... .._.____ _... ___. De0.31,1875(: 34pp. 

‘O0* (3) R. of Cs. for the year 1876.. . .. . . . -. -. . -. -. -. . . . .Nov. SO, 1876 : 13 pp. 
(4) R.of C.for the  year 1877 .... .... .___... .... . .... Nov.20, 1877: 60 pp. 

. of C. for the year 1878 ._. __. ... . . . .. -. ... -. - .Nov. 5, 1878: 25 pp. - of C. for the year 1879.. . . . . - -. -. , . . . . -. . -. -. .Nov. 1, 1879 : 23 pp. 

. of C. on fisheries and oysters - - . . -. - -. .-. . .. ..Jan. 28, l a 0  : 20 pp. 
‘“* (8) R. of c. Lf or three years ending Oct. 13, 1882.. ..Feb. 24, 1B3: 31 pp. 

Bull. U. 8. F. O., 83-8 

1857. 
1866. 
1867. 
1869. 
1872. 
1874. 
1076. 
1878. 
1880. 
1882. 

1872. 
1875. 
1676. 
1877. 
18781 
1879. 
1W. 
lB!. 
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' WASHING'l'ON. 

153, (1) R.of C. [for the year] 1879 ....................... Oct. 1, 1879: 4 pp. 1879. 

WEGT VIRGINIA. 

137. (1) R. of Cs. for the years 1877-'78 ................. .Nov. 22, 1878: 28 pp. 1879. 
181. (2) R. of Cs. for tho years 1879J80 ................. .Dec. 31, 1880 : 16 pp. 1881. 
204. (3) R. of Cs.for the  year 1881 ...................... .Jan.26, 18829 37 pp. 1882. 

WISCONSIN. 

75. (1) First R. of C s .  rfor year ending Dec. 31,18741.. .Dec. -, 1874 : 8 pp. 
90. (2) Second R. of Cs. [for year ending Doc. 31,18751 . .Dec. -, 1876 : 15 pp. 

118. (4) Fourth R. of Cs.  for yea  rending Sept. 30,1877 _.__ Nov.-, 1877 : 23 pp. 
140. (5) Fifth R. of Cs. for year onding DBC. 31,1878. - - - -. .De& 29,1878 : 46 pp. 

108. (3) Third R. of Cs. for year CendiIIg Dec. 311 1876 ... .Dec. 21,1876: 23 pp. 

160. (6) Sixth R. of Cs. for year ending Dec. 31,1879.. .... Dec. 31,1879 8: 36 pp. 
182. (7) Seventh R. of Cs. for year ending Dec. 31,1880-. . .Dee. 29,1880 : 44 pp. 
201. (8) Eighth R. of Cs. for year ending DCC. 31,1881.. -.De& 31,1881 : 54 pp. 
221. (9) Ninth R. of Cs. for year ending Dec. 31,1882. _. . - .Dec. 31,1882: 52 pp. 

1875. 
1875. 
1876. 
1877. 
1879. 
1880. 
1881. 
1882. 
2883. 

?&F.CAPITULATION. 

[Years in which each State commission has issued reporb.] 

Mnamchnsetta ......... ...I 57, '65, -, -, '88, '09, '70, '71, '72, '732, '74, '75, '70, '77, '78, '79, '80, '81, '82, - 
Vermont.. ............. . . . I  57, --, '66, '67, -, '69, -, -, '72, -, '74, -, '76, -, '78, - 1 ' 80, -, '82, - 
New Humpshire.. ............ '65, '86, '07, '68, '69, '70, '71, '72, '73, '74, "75, '76, '77, '78, '79, '80, '81, '88, - 
Connectirat ........................ .'67, '68, 'OD, '70, '71, '72, '73, '74, '75, '78, '77, '78, '79, '80, '815, '8P, 
Maine .............................. .'Ill, '68, '69, '70, '71, '72, '73, '74, '75, '76, '77, '78, '79, '80, '81, '82, - 
Rhodo Island .............................. .'09, 'TO', '71, '72, '73, '74, '75, '76, '77, '78, -, '89, '81, '82, - 
N e w  Pork .................................. ' 69, '70, '71, '72, '73, '74, '75, '76. '77, '78, -, '80, -, '82, - 
South Carol inn.... ........................ ..'68, -, -, -, -, -, -, -, -, -, '79, '80, '81, -, c 

N e w  Jersey. ............................... .....' 70, '71, '72, '73, '74, '75, '70, '77. '78, -, -, -, -, - 
Alnbama ........................................ '70, -,"72, -, -, -, -, -, -, -, -, -, -, - 
Pennsylvania ....................................... '71, '72, '78, -, '75, -, '7P, '78, '70, --, '81, -, - 
Virginin ............................................. '71, -, -, -, '75, Y6, '77, '78, '70, '80, -, -, W3 

Utah ............................................................ '74, --,'76, -, '78, -, --, -, -, - 
Ohio ............................................................ '74, -, -, '71, '78, '70, '80, '81, 'Ea, '8a 
Michigan ........................................................ '74, -,'76, -, '78, -, '80, -, '82, - 
Wisconsfn ...................................................... '74,'75,'76.'77, '78, '79, '80, '81, '82, 4 

Minnesota ....................................... 6 .............. '74,'75.'76,'77. '78, -, -, '81, '82, - 
Iown .............................................................. ..'76, -,'77, -, '70, -, '81, -, - 
Georgfn ................................................................ '78,'77, -, -, '80, -, '82, e 
Kentucky .................................................................. '77. -, '70, -, '81, 
North Carolina ...................................................... . . . . . . . . . . . I  I@, '793, '80, -, '82, A 

ZEsSsaa ........................................................................ '78, '79, '80, -, '82, 
WestVirgjnia ._..: ............................................................. '78, -, '80, -, '82, A 

Nevada ....................................................................... .'78, -, '80, -, -, '83 
Washington ...................................................................... ..TO, -, -, -, 4 

Nebraska.. ............................................................................ .'EO*, --, '82? A 

Illinois ............................................................................... -..'eo, -, '82, 
Colorado ......................................................................... ....._.' 80, -, '82, A 

Texas .................................................................................. '80, -, -, '83 
Tenneesee .................................................................................. '81, -, 
Miaeouri ................................................................................. -..'El, -, '@ 
Indiana ............................................................................................ .'s3 

MUI+INI ................................... '60, -, -, '72, -, '74, -, $76, -77, '78. '74 '80, '81, 'an, - 

Califomin ........................................... '71, -, '782, -, '75, -, '77, -, '79, -, '81, -, '83 

filaware.. ......................................................................................... .'@ 
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d * - T m  ORGANIZATION AND PE€WONNEL O W  TJ€E U N I T E D  S T A T E 6  
FISH QOMMIS810Ny J U N E  1, 2883. 

B y  CHAS. W. SMILEY. 

[READQUARTERS, 1443 MASSACHUSETTS AVENUB, WASHNGTON, D. c.1 
OBce of the Commissioner : 

Prof. Spencer F. Beird, .LL. D., Commissioner. 
Thds. B. Ferguson, Chief Assistant. 
Edward Hayes, Stenographer. 

II. A. Gill, Disbursing Agent and Chief of Division. 
Miss Fannie A. Rhees, Clerk. 
W. J. Murphy, Clerk. 

Division of Mailing : 
J. P. Wilson. 

biVision of Records and Publication : 
Ohas. W. Smiley, Editor of Publications and Chief of Division. 
Qhas. W. Scudder, Clerk. 
Miss Julia Rockwell, Indexer. 
Olarence E. Latimer, Clerk. 
Merwin P. Snell, Stenographer. 

Marshall McDonald, Chief of Divieion. 
James S. Goldemith, Clerk. 
J. J. O’Conner, Stenographer. 
George H. H. Moore, Conductor of Car No. 1 : Four Assistants. 
J: Frank Ellis, Oonductor of Uar NO. 2 : Four Assistants. 
(3. Q. Davenport, Distributing Agent. 

Lieut. W. 0. Bebcock, U. 5. N., Ohief of Division. 
Miss E. M. Marbury, Olerk. 

Division of Accounts : 

of Dietribution: 

’ivision of Property : 

STATIONS. 

G n h l  Hatching and Distributing Statioa (Shad, Salmon, Whitefish, 
&to.) : 

M. McDonald, Superintendent. 
W. F. Page, in charge of Propagation. 
John E. Brown, in charge of Property and Transportation. 

BaWe de Grace Station (Shad and Herring) : 
prank N. Clark, Superintendent; two watchmen. 

“ Q h d  River Station (Salmon and Trout) : 
b-ingslbon Stone, Superintendent.  on Green, Chief Assistant. 

Bucksport and Grand Lake Stream Salmon 8tations (Schoodio and 

Ohas. 0. Atkins, Superintendent. 
38- E. Buck, Chief Assistant. 

Penobscot Salmon) : 
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Northville and Alpena Stations (Whitefish, Trout, &c.) : 
Frank N. Clark, Superintendent. 
Seymour Bower, Chief Assistant. 

Rudolph Hessel, Superintendent; six watchmen. 
Six Watchmen. 

Gtloucester Station (Reports of Cod and Mackerel Fisheries). 
S. J. Martin, Custodian. 

Wood's Holl Station (Cod, kc.).* 
Vinal N. Edwards, Custodian. 

8aint Jerome Station (Oythrs) : 
Pinckney Hopewill, Watchman. 

Wytheville Station (Trout, &os) : 
George A. Seagle, in charge, 

Fort Washington Station (Shad and Herring) : 
Lieut. W. C. Babcock, U. 8. N., Superintendent. 

Washington Carp Ponds (Carp) : 

STEAMEPB. 

U. 8. 8. Albatross (385.82 tons, signal letters Gt. V. Q. B.): 
Lieut. Commander 21. L. Tanner, U. S. N., Commanding Oflcer. 
Lieut. Seaton Schroeder, U. S. F.? Executive Officer and Navigator; 

Lieut. Sidney H. May, U. S. N., Watch Offlcer ; in charge of Bound. 

Lieut. A. 0. Baker, U. 5. N., Watch Officer; in charge of Dredging 

Ensign Olifford J. Boush, U. 5. N., Watch Officer ; in charge of Elee 

Ensign R. H. Miner, U. S. N., Recording Officer ; in charge of 3 f W  

Surgeon Jerome H. Kidder, U. 8. N., Medical Officer ; in charge Of 

Paymaster George H. Read, U. 8. N., Pay Officer; in charge Of 

Passed Asst. Engineer George W. Baird, U. 5. N., Chief Engineer; 
* in charge of Special Mechanical Appliances. 

James E. Benedict, Resident Naturalist. 
U. 5. S. Fish Hawk (205.71 tons, signal letters a. v. &. 0.): 

Lieut. W. M. Wood, U. 5. N., Commanding Officer. 
James A. Smith, Mate and Executive Officer. 
D. H. Cleaveland, Mate. 
Wm. L. Bailie, Passed Asst. Engineer, Acting Ohief Engineer. 
J. Allan Eite, M. D., Civilian, Apothecary. 

William Hamlen, Chief Boatswain's Mate, in charge. 

in charge of Eydrography and Metrology. 

ing Appazatus. 

Apparatus. 

tric Apparatus. 

rine Vertebrates. 

Chemistry. 

Phctography. 

U. 8. S. Lookout (28.76 tons, signal letters G. V. Q. D.): 
I 

* The Commissioner will organize thie etatiou in person aboat July 1. 
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6*A LIST O F  THE N A M E S  A N D  A D D B E S S E S  O F  TEE F1SE COMItlIU. 
$I[ONERS O F  TEE V A R I O U S  E T A T E U  OW TEE I J N I T E D  S T A T E S ,  AND 
OF S U P E R I N T E N D E N T S  OF E l A T C E E R I E S r  C O R R E C T E D  T O  JUNE 
1, ISSS, WITH S O M E  INIDI(3ATION OB THE L I M I T S  O B  THE TEBNIS 
U P O N  W I I I O E  T R E Y  ARE N O W  SERVING. '  

B y  CHAS. W. SMILEY. 

[Prepared by request of Prof. S. F. Baird, for the London Exhibition, 1883.1 

ALABAMA. 

[Commiseionera flret appointed in 1871.1 

8. G. Dostar, Prattville, Ala ................................... .1871-1881+ 
B. Hundley, Courtland, Ala ........................................ .1871-1@83+ 

ARIZONA. 

[Commieeionere flrat appointed in April, 1881.1 

John J. &eper, Prescott, h i z  .................................... Apr., 1881-1683-f- 
R i C h a  Rule, Tombstone, Ariz ................................... Apr., 1881-1sBs+ 

R. Taggad,' Yuma, h i 5  ....................................... Apr., 188l-l&33+ 

ARKANSAS. 

[Commiseionera b t  appointed January I, 1676.1 

H. Hornibrook, Little Rook, Ark ....................... .Ang. 30, 1880-1683+ 
John E. Rwrdon, Little Rock, Ark ........................... .Aug. 30, ld80-1883f 

R. Rottaken, Little Rook, Ark ............................. .Feb. 7, 1882-1@83+ 

CALIFORNIA. 

[Commiseionera flret appointed April 26,187O.J 

Valley, Cal ................................... Apr., lW-lW+ 
'+ 8. Buokingharn, Weshington, Cal.. ............................ Apr., 1883-1sed+ 

J' Q. woodbury, San Lermdro, Cal.; superintendent of 5shery. 

8. Dibbles, 

JomPh D. Redding, Ban Francisco, Cal. ......................... ..Dee., 1862-1@83+ 

COLORADO. 

[Oomrniesionor flret appobted Feb. 0, 1671.1 

b. E. Sisty, Denver, Cob.. ......................................... Feb. 1881-1888, . 
v* Bogart, superintendent of hatohery. 

CONNECTICUT. 

[Commissioners &et appointad September 11,1666.1 

Bobert a. Pike, Middletown, Conn ...................... March 6, 188!&Mar. 8, 1886. 
& Hudson, Hartford, Conn.. .. .................. Bug. 26,1882-Bug. 26, 18%. 

Y N .  Woodruff, Sherman, Conn ...................... -Bug. 26,1860-Bug. 26, l a .  
' Baaheas manager. 
: h o r e t ~  and trowmar. 

The Plus mnrk is nfflxed to y a m  to indicate that the appointment was for nu indeflntte tern or 'Or Unknown to the compiler, and Is still In foroe. 
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DELAWARE. 

[Commiaaioner first appointed April 23, IESl.] 

Enoch Moore, jr., Wilmington, Del. - - _ -  - ..--.. . -. . . ._. - - .Apr. 23,1881-Apr. 23,188s. 

GEORGIA. 

[Commissioner of Agriculture made ex o m  Fish Commissioner l876.] 

J. T. Henderson,a Atlanta, Qa. -. - - . . - . - . - - . - - - - - . . - - - . . Ang. 26, 1882-Bug. 26, 188Bs 
Dr. H. H. Cary, La Grange, Ge., euperintendent. 

ILLINOIS. 

[Commissioners flrat appointed Ma7 20,1876.1 

N.K.Fairbank,’ Chicago, Ill..---. - - - - - -  ..-- ....____. ..._.. Ju ly  1,1880-July 1,1883. 
13. P. Bartlett, Qniney, 111.. - - -  - .. . . - - - . -. . - - - - - - - - - -. . . - - -. .July 1,1881-July 1,,1884. 
8. P. McDole, Aurora, I11 - -. - - . - . . . -. -. . - - -. . . -. . . . - - - - - - - -. .July l,l%l-July 1,1884. 

INDIANA. 

[Commiasioner first appointed in Sept., 1681.1 

Cazvin Fletoher, Spencer, Ind I - - - - . . . . . . . . - - . . . . . . . . - . . . - . . . . . -. . . . . . .1881 (?)-1883, 

IOWA. 

[Comdssioners flret appointed Ymh 80, 1874.1 

B. F. Shaw, Annmoea, Iowa. - . .. . .-.-. . . . .. . . .- -. . . . -. . . Apr. 11, 1882-8pr. 11, 1W. 
A. A. Mosher1W3pirit Lake, Iowa.. . - . . .. . . . - -. . . . . . . . .. ... . . . . . Oct., 1@2--Oct., 1884. 

KANSAS. 

[commissioner fist appointed 10~1~7.1 

W. 8. We, Vennagc, Kana ..___. ___. __. . ...- ._ ... ... .__.Mar. 10, 1883-Mar. 10, 18%* 

KENTUCKY. 

[Commissioners flret appointed Maroh 22, 1876.1 

John B. Walker, Madisonville, Ky .-. - -. . . - -. . . . . . . . . . . -. . - . . . -. . .. . L.. 187&1883+6 
C. J. Wrtlton, Mnnfordville, Ky . . - - -. -. . . . . - -. . . . -. . . . * - - . . - . . . . . . . . . .1876-1&33+ 
John A. Shele, Midway, Ky - -. -. . . - - . . . . -. . . . . . -. . . . . . . . .. . . . -. . . . . .) -. .187618tw+ 
W. 0. Price, D a n d l e ,  K y  .-- -. . -. - -. . . . . . . . -. . -. .. . -. . . .-.. . __. -. .--. 1-1884. 
John H. Mallory, Bowling Green, Ky . ..... . . . . . . . . . . .. .. . . . . . . . . . . . . . . .li%2-1€#6. 
W. Van Antwerp, Mount Sterling, Ky .-. -. . . . . . - - . . -. . . -. . . --. . -. . . .. . . lew)-1884. 
J. M. Chambers, Independence, Ky . - . - - . - - - . . - -. -. . . - - -. . . . . . . . . .. . . . . .1880-1884. 
A. H. Goble, Catlettabnrgh, Ky . - - . . . . - . -. . . . - . . . - - -. . . . - . - - . .. . . . . . . . . .1880-1884. 
P. H. Darby, Princeton, Ky .. - - -. . - - - . . . . -. -. . . . . _ _  - -. . . - . . . . . . . . . . . . . . lE76-l@B+ 
Wm. Grifflth,’ Louisville, Ky . -. . -. - -. . . . . - - - . . -. .. (. . . . . . -. .. . . . . . . . . . . . . .1876-1833-(- 
Joseph Grifflth, Louisville, Ky., enperintendent. 

 commissioner of Agrionltnre and ez o m  Commissioner of Fieherim. 
4 President of Fieh Commission. 
6 Aeaistant for Northwestern Iowa. 
6 The Commissioners me appointed by the governor for four years, and nntil their anwea8ore a* 

7 Preuident. 
appointed. 
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MAINE. 

[Commissioners flret appointed Jsn. 1,1867.1 

b r y  0. Stanley, Dixfield, Me.. ............................. .Deo., ItMS-Deo., 1688. 
E. M. Stilwell, Bangor, Me.. .................................. .Jan., 1883-Jan., 1886. 

MARYLAND. 

[Commiseiononr &et appointed in April, 1874.1 

'%mas Hughlett, Easton Md ................................ May, 1882May, 1884. 
George W. Delawder, Oakland, Md... ....................... ..May, lW&May, 1884. 

MASSACHUSETTS. 

[Commissioners flrst appointed May 8,1865.1 

As8 French, South Braintree, Maee. .......................... Jnng 1879-Jnne, 1884. 
E. A. Braokett,a Winohester, Mass ........................... Jme, 1879-JWl0, 1884. 

p* w, Putnam, Cambridge, Mass ........................ ..-.June, 187Wune, 1884. 

MICEIGAN. 

[Commidonera flrat appointed April 25,1878.I 

Andrew J. Kellogg, Detroit, Mioh. ........................ Jan. 1, 1879-Jan. 1,1885. 

p p ~  0. Maoks, Paris, Mioh., auperintendent. 
breU M. Ohase, Detroit, Mioh., superintendent. 
'hbrd Chase, Detroit, Mioh., assistant superintendent. 
3emOhel Whitaker, Detroit, Mioh., eeoretasy. 

Dr- J. C. Parker, Grmd Rapids, Mioh ..................... Jan. 1, 1881-Jan. 1, 18sI. 
John H. Bissell, Detroit, Mioh. ............................ Jan. 1, 1Bs3Jan. 1, 1889. 

MINNESOTA. 

[Commiesionera flrat appointed in May, 1874.1 

'aiel Cameron, La Cresoent, Minn. ( l e t  distriot). ..... .Apr. 12, 1831-Apr. 12, 1884. 
W. Sweney, M. D., Red Wing, Minn. (2d distriot) .. .Sept. 1,1882-Sept. 1,1885. 
Ormsby Sweeny,g Saint Paul, Minn. (3d dilistriot)..Sept. 1, 1882.Sept. 1. a886. 

" 8. watkins, Red Wing, Minn., superintendent. 

MISSOURI.*O 

[Commissioners firat appointed August 2,1877.1 
I' w. Steedman, M. D.," Saint Louis, Mo ........ . - - -June 16, 1881, May 17, 1@83, 
Ool* John Reid, Lexington, Mo.. ........................ May 17, 1879-May 17,1883. 

'ha- George Eokasdt, Saint Louis, Mo., superintendent.. ...... ..Deo. I, 1682-1683. 

wiui&m L. May, Fremont, Nebr. ................... .-..-.June 1,1880June 1,1883. 
'Obt* R. Livingston, Plattsmonth, Nebr. ................. .June 1,1881-June 1,1884. 
B*B. Kennedy, Omaha, Nebr.. ........................ .June 1, 1 8 8 Z J ~ l e  1,1885. 

br* John 8. Logan, Saint Joseph, MO .................... May -, lW2-May 17,1883. 

NEBRASKA. 

[ComIpissionere flrst appointed June 2, 1876.1 

8 Exeautive ofEoerofBod. 
B Chairman of the Board. 
'0 J. H. Steedman, seoretarg. 
11 Chnl~pran and ~ o @ o  trenenrer. 
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NEVADA. 

[Commiaeioner Brat appointed in 1877.1 

Hubb. G. Parker, Carson City, Nev ................. . _____Mar .  5,1881-Mar. 5,1885. 

NEW HAMPSHIRE. 

[Commiesionere 5ret appointed Ang. ao,186o.] 

George W. Riddle, Manchester, N. H .  ................. ._.Dee. 6, 1882-Dec. 6, 1887. 
Luther Hayes, Milton, N. H.. ...................... .---..July '@, 1881-July28,1@86. 
Blbina H. Powers, Grantham, N. H. ..................... July21,18tl-July 21 , lW.  
E, B. Hodge, Plymouth, N. H., superintendenti. 

NEW JERSEY. 

[Commiseioners firat appointed Maroh 28,1870.] 

Theodore Morford, Newton, N. J.Ig ............................... Apr. 3,16/&1884+. 
Richard S. Jenkins, Camden, N. J.ls. ........................... 1862-18&1+. 
William Wright ................................................ Apr. -, 1&33-1664+. 

NEW YORE. 

[Commissionem 5re.t appointed April '22, I868.l 

Robert B. Roosevelt, New York, N. Y.. ................................ . l 6 6 & 1 ~ + .  
E. M. Smith, Rochester, N. Y .......................................... 16/'211383+. 
R. U. Sherman, New Hartford, N. Y .................................... 16/9-1W+. 
Eugene G. Blackford, New York, N. Y ................................ .1677-1863+. 
Seth Green, Roohester, N. Y., superintendent. 

NORTH CAROLINA. 

[Superintendent of 5heriee h t  appointed April 2, l877.l 

S. G. Worth, Raleigh, N. C,*4. ................................... .Feb. 187&1@83+. 

OHIO. 

LCommlssioners flrat appointed May a, 1878.1 

Cot L. H. Harris,lB Cincinnati, Ohio. ........................... Apr. 15,1@€11-1&$3+. 
C. %'.Bond, 1s Toledo, Ohio.. .................................. .Apr. 15,1@81-1863+. 
E. C. Post,lT Saudusky, Ohio. ................................. .Apr. 15,1881-1€?$3+. 
D. Y. Howell, Toledo, Ohio, superintendent. 
Henry D o u g h q  Sandusky, superintendent. 

OREGON. 

[Commiaeioner flrat appointed Apr. 1,1870.1 

H. B. Fergnmn,18 Astoria, Oreg.. .......................... .Apr. 1,1679-Apr. 1,1681* - 
Chairman. 
Elecretary and tressnrar. 

u E. M. Robinson, Raleigh, N. C., aasiatant. 
18 Praeident. 
18 Treasurer. 
19 Secretnry. 
18Term expired Apr- 1, 1881. Wo InPormalion whother a new appointment hae been made., 
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PENNSYLVANIA. ‘9 

[Commieeionera flrat appointed April 16, 1868. J 

Jarnee Duffy, Marietta, Pa.. . . -. - -. . . . __. . . . -. . . . . . - - ..--June 8,1881-June 8,1E184. 
R. J. Reeder, Easton, Pa.. . -. ___. . -. . -. . -. . . . .. - .. . - -. - -June 8,1861-June 8,1884. 
Benj. L. Hewit, Rollidaysbnrg, Pa.. -. -. . . . . . . . . . . . . . . .... June 8,1881-June 8,1884. 
John Hummel, Selin’s Grove, Pa.. ____. -. ._ __. . -.-. ...-_. June 8,1881-June 8,1i?84. 
c f .  bf. Miller, Wilkes Barre, Pa.. . . . -. __ . -. , . - - .. . . . - --.June 8,1881-June 8,1884. 
Robert Dalzell, Pittsburgh, Pa ___. .____. _ _ _ _  __.. ......._.. June 8,1881-June 8,1884. 
John Creveling, Marietta, Pa., superintendent. 
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Weeks, Corry, Pa., superintendent. 

RHODE ISLAND. 

[Commisaionera flrat appointed in 1ssS.l 

John E. Barden, Rookland, R. I.. -. . . -. . . . . -. -. -. -. .... June 15,188O-June 15,1883. 
T. Root, Providence, R. I.. . . . __. . -. . . . . -. -. . ... . . .. . .- .... Apr., 1883-1884+. 

b o a  Sherman, Woonsocket, R. I. - -. . . . . . -. .. . . . .. . . . . . . .. ..Apr., lM3-1884t. 

SOUTH CAROLINA. 

LGupewrintendent of flsheriea flrat appointed Deoember 28,1878.1 

‘ 9  p. Butler ,Po Columbia, 8. C . -. -. . .. . .. .. . . . . . -. . - -. _. . .. ._.. NOV. 1,188l-l~+. 

O*J. Hwke, Columbia, 5. C., superintendent. 

TENNESSEE. 

[Commissionera first appointed Jnnnarp 14,18774 

w. MoDowell, Memphis, Tenn . . . - -. . . . . - -. . . . - -. . . . . . . - .. . ... Apr. 1676-1883+. 
Sueed, Chattanooga, Tenu . _ _  ... .. . -.. .-.. . . . . .. . . . -.. . . . . . .Feh. 1&31-18\)3+. 

“ h r d  Hi&, Nashville, Tenn -. . . . . . . . -. . - .. . . . . . . -. . . - -. . . . . - . Aug. 1882-1R83+. 

TEXAS. 

[Commisaioner flmt Eppohbd Sept. 26, 1870.1 

B. Lubbock, Austin, Tex ...... ... . . . ... . ... ... . . . ... -. .-.. .Mar. 1883-1&33+. 

UTAH.91 

[Aotion regarding fish anlture d a h  from 1871.1 

VERMONT. 

[Commiaaioners first appointed in IM6.J pm A. Cutting, Lunenburg, Vt.. . .. .... ...._. ...... .... Deo. 1, 1881-Deo. 1, 1886. 
erbert Braherd, &ink &bans, Vt.. . . . -. . . . . . . . . . . . . . . .. .Dec. 1, 1881-Dec. 1, E96. 

VIRGINIA. 

[Commiesioner flrat appointed in April, 1874.1 

%&all McDonald,*% Berryville, Va.. . -. .. . . . -. . . - - - . . - -. . . - - ---Jan. 1879-1683t. 
locOl* Jamw wornall, aotunry. 

oommiaaioner of Agrianlture and mofloM Fiah Commisaioner. 
the death of prof. J. L. Barfoot, OUCE~OC of Deaeret Museum, salt Lake City, Utah, A P d .  

ZContfanee until a new appointment le made. The torm of aorvioe, aa defined by Lw, 18 two Para. 
ISaz* n&W appointment haa been made. 

“0 Commiadoner at present reaides in Washington. D. C. 
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WASHINGTON. 

[Commissioner first rcppointad Novembor 9, 1877.1 

Albert T. Stream,93 North Cove, Wash.. . . . -. . ... . . . . .- .Nov. 14, 1679-Jan. 9, 1862s. 

WEST VIRGINIA. 

[Commissioners 5rst appointed June 1, le77.1 

Benry B. Miller, Wheeljng, W. Va. - --. - -  .--- -.- .-. ...-_. June 1, 1Rdl-June 1,1886. 
C. S. White, Romney, W. Va.. . - -. . . - . - - - .- - - - . . . . - -..--.June 1, 1Wl-June 1, 18%. 
N. M. Lowry, Hinton, W, Va . - - . . - - -. . - - . --. . - - -. . . . . - -.June 1, 1881-June 1, 1W. 

WISCONSIN.*' 

[Commissioners first appointed March 20, 1874.1 

Philo Dunning,% Madison, Wis. .. - - - . . . - - . . . - - - - - - - - - -. -. - - Apr. 1,1879-Apr. 1,1885. 
C. L. Valentine,% Janesville, Wis ...--. ... __. _.._ ...--. _... Aim. 1,1881-Apr. 1,1887, 
J. V. Jones, Oshkosh, Wis ... - . . . . . . . . -. .. _ _  . . - -. . - -. . -. - -. .Apr. 1 , l m A p r .  1,1886. 
John F. Antiadel, Milwaukee, Wis ... - __. - ._ - __. .__. __.. .__. Apr. 1,181Y-Apr. 1,lW. 
M&rk Dongla8, Melroae, V i s  - - -. -. . . . - - - . -. . . - . . - - - - - - .. . . .Apr. 1,1881-Apr. 1,1887. 
Christopher Hutchinson, Beetown, Wis.. - - -. - - - - _-. , . . . -. - .Apr. 1,1679-Apr. 1,1886. 
James Nevin, Madison, superintendent. 

WYOMING. 

[Commissioners flret appointed Deoember 18, 1879.1 

Dr. M. C. Barkwgll, Cheyenne, Wyo . .- - .. - - . . . - - .. - . .... Mar. 12,18t12-Mas. 12,1884. 
Otto Gramm, Laramie City, Wyo.. . - - -. - . - -. -. . ---__.-- .Mar.  12,1W&Mar. 12,1884. 
E. W. Bennett, Warm Springs, Wyo. - -. . . . . - - -. .. . . . - -. .Mar. 12,1882-Mar. 12 , lW.  
P. J. Downs, Evanston, Wyo - _ _  - . . - - . .. . - -. . . - __. . .. . -.. Mas. 12,1882-Mor. 12,18tLI. 
T. W. Quinn, Lander, Wyo.. . - -. -. . . . . .. . __. .. __. . ..--..Mar. 12,188ZMar. 13,1884. 
N. L, Anqrews, Buffalo, Wyo ..._.. ___. ___. ..._.. .._. .__.Mar. 12,lW&Mar. 12,1884. 

Dakota, Florida, Idaho, Louisiana, Mississippi, Montana, and New Mexico have 
not as yet had any fish commiaaionera. 

INSPECTORS OF THE FISHERIES OF THE BRITISH PROVINCES. 

CANADA.-W. F. Whitcher, Ottawa, Ont. 

NEW BRUNBWICK.-~. H. Venning, St. Johns, N. B. 
NOVA SCOTIA.-W. H. Rogers, Amherst, N. 8. 
PRINCE EDWARDS IsuND.-J. H. Duvar, Alberton, P. E. I. 
BRITISH COLUMBIA.-A~~X. C. Anderson, Victoria, B. C. 

6. Wilmot, Snperintendent, New Castle, Ont,. 

Term expimWannsry 9,1882. No information whether a new appohtment has been made. 
%The governor of State m&io N s h  Commissioner. 
z6 Preeident. 
*georetary and treesruer. 
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&-A LIST O F  T E E  NAMES O F  ALL PEIRSONS WHO HAVE BEEN 
APPOINT~CD OOMMISS110NERS OS FISEEBIES O B  TEE VARIOUa 
~ T A T E ~  OF TEE UNITED STATES. WIPE THEIR ADDRESSES AND 
T ~ E  DATES O F  TEEIB TEBDXS O F  SERVIOE . 

B y  CHAS We SMILEY 

The preceding list of Commissioners is designed to ilwlude only such 
EM are now in office . Those names. together with the names of all other 
Persons who have acted as State commissioners and the names of super 
intendents. are here arranged in alphabetical order . Several year8 
having elapsed since some of them retired from the work. the addresses 
may not all be correct for the present time . Those who are known to 
have died are marked i‘deceased,” and their last official addresa is given . 
all were connected with the States indicated by the addressea. except 
in avery few cases. where the State by which the gentleman was ap- 
Pointed is indicated in parenthesis following the address . This list 
eoutains 237 names . 
Akers. Col . George F., Nmhville. Tenn ................................. -1871-1882 
Allen.  on. w . c., Owingsville. KY .................................... -1816-1879 

Antisdel. John P., Milwaukee. Wie ............................... .-. .. -1878-1835 

AtWood. N . E., Provincetown. M w  .................................... 1& 7-1857 

Anderson. Q . A., Trenton. N . J ......................................... -1874-1E83 
Andrewe. N . L., Buffalo. Wyo .......................................... 1882-1884 

Atkine. Charles G., Augusta. Me ........................................ 1867-1871 

Anstin. f&v . Horace. Saint Paul. win ................................. -1874-1875 
’agley. John J., Detroit. Mich ........................................ 1873-1874 
Ball. William B., Midlothian. Va ....................................... -1871-1874 
Barkwell. M . C., M . D., Cheyenne. Wyo ................................. 188%1884 
Barden. John H., Rockland. R . I ....................................... .187 1-1883 
‘arfoot. Prof . J . L., Salt Lake City. Utah [deoessed] .................. .188 0-18652 

’artlett. S . P., Quincy. Ill .............................................. 1879-1884 
Preston. R . P., Chapel Hill. N . C ................................ 1878-1879 

B e l ~ o ~ s .  Hon . Henry A.. Concord. N . H ................................ .186 5-1EG9 
Bennett. E . w., warm Springs. Wyo ................................... .1882 -1884 

’mrett. Charles. Grafton. Vt ............................. .186 6-1870 and 1877-1881 

Bill. James A., Lyme. Conn ............................................ 1871-1880 
BiMell. John H., Detroit. Mich ......................................... -1883-1881) 
B1aQkforil. Engene G., Fulton Market and Brooklyn. N . Y ................ 1879-1883f 

Br@htt .  E . 8.. Winohester. Maae ...................................... -1869-1884 

Bri&P. J . Smith. Hankrtkoe. I11 ........................................ .I87 9-1%0 
Bromell. Charles H., Saint Joseph. Mo., superintendent ................ -1881-1882 

Bw. Grover C., Maukato. Minn ........................................ .18 %-1H78 

......................... %art. E . V., Colo., superintendent of hatahery 
Bond. C . W., Toledo. Ohio .............................................. 1881-1833+ 

Braherd. &&ert. saint Albane. Vt .................................... .188 1-18s 

18Rz 

’“IC’% Ron . J . H., Lanoaster. Ry ....................................... .185(3- 1879 
Bnckiughaq B. H., Wmhington. Cal .................................. .1883 -1883+ 

Butler. A . P., Columbia. . C ........................................... -1EV-laf43 
Cumeron.Drtniel. La Crescent. Minn ................................... .187 e-188384 
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Cary. H . H., Dr., Lagrange. Ga., superintendent ......................... -1880 
Chambers, Hon . James M., Independence, Ky ........................... 1880-1684 

Clark, George, Ecorse, Mich ............................................ 1873-1877 
Coombs, Dr . S . W., Bowling Green, Ky ................................ .187 6-1W 
Cooper, George G., New York, N . Y ................................... ..186 9-1871 
Creveling. John. Marietta, Pa., superintendent of hatchery ....... >. ... -1882 
Crockwell, Dr, J . D . M., Clear Lake, Utah, superintendent of fish farm ... .188 1-1882 
Cummings. Robert, Toledo, Ohio ...................................... -1875-1881 
Cntting, Hiram A., M . D., Lunenburg, Vt .............................. 1E8'2-1885 
Dalzell, Robert, Pittsburgh, Pa ........................................ 1879-1884 
Darby, P . H., Princeton, Icy ........................................... 187G-1883+ 
Dayidson, Capt . Hunter, Md ........................................... 18G9-1872 

Casey. Hon . James B., Covington, Ky ................................... .187 6-1879 

Chapman, R . A., Boston, Mass .......................................... I857 
Chase, Oren M., Detroit. Mich., superintendent ........................ -1882 

Day. Dr . David, Saint Paul, Minn ...................................... 1874 
Delawder, Geo . W., Oakland, Md ....................................... 188'61884 
Dexter, Newton, Providence, R . I .................................... ..187 0-1883 
Dinkins, Hon . J . H., Austin, Tex- ...................................... 1879-1881 
Doster, Charles S . G., Prottville, Ala ................................... .1871-1R83/ 
Douglass, Mark, Melrose, Wis ................................ ...'... .... 187&1W 
Dousman. H . F., Waterville, Wis ...................................... -1876-1877 
Dowries, P . W., Denton, Md ............................................ 1874-1877 

Duffy, Hon . James, Marietta, Pa ....................................... 18;3-1884 
Edpunde, Dr . M . C., Weston, Vt  ....................................... 1871-1873 
Ellzey, M . G., Blacksburg, V s  .......................................... 1875-1877 
Evans, Maj . Jonathan, Fayetteville, N . C ............................... 1878-1879 
Evans, Samuel B., Ottumwa, Iowa ..................................... 1874-1876 
Ewing, Henry Clay, Jefferson City, Mo ................................. 1880 

Foswell, J . D., Niles, Alameda County, Gal._._._. ....................... 1870-1882 
Ferguson, Maj . T . B., Baltimore, Md . 
Ferguson, H . E., Astoria, Oreg ......................................... 1879-1881 
Field, Alfred R., Greenfield. Mass ................. 2 ..................... 186f3-1869 
FiAeld. Andrew C., Enfield, N . H ....................................... 1874-1876 
Fish, N . FI., Pine Bluffs, Ark . [deceaeed] .............................. -1876-1877 
Fisher, John C., Coshocton, Ohio ...................................... .187 5-1M1 
Fletcher, Calvin Spencer, Ind .......................................... 1W1 
Fletcher, Dr . Wm . W., Concord, N . H ...................... ". ........... -1869-1874 
Ford, Samuel H., Connectiout ........................................ -1870 
Foss, S . S., Rhode Island [deceased] ................................... .1868- 1870 
Foster, Nathan W., East Machiae, Me .................................. .186 7-1868 
Frcnch. Ana, South Braintree, Mass ..................................... 1873-1884 
Gallup, Albert S., No . 8 E . 54 street, New York, N . Y . (Rhode Island) ..... 1868 
Qarrard, Hon . T . T., Manchester, Ky ................................... 1876-1879 
Gile, W . S., Venango, I h n s  ............................................ 1883-1885 
Goble, A . €I., Catlettsburg, Ky ....................................... ..188 0-1884 
Goloher, William, Saint Paul, Miun ................................... -1876-1878 
Goldsmith, Dr . M., Rutland, Vt ........................................ .187 1-1861 
Gosper, John J., Prescott, Ariz .......................................... 1881-18Wd-k 
Gramm, Otto, Laramie City, Wyo ...................................... 1882-1884 
Green, Seth. Rochester, N Y., superintendent ............................ 1868+ 

I )oms,  P . J., Evanston. Wyo ......................................... .I88 2-1884 

Dunning, Philo, Madison, Wis ........................................ .I87 9-1886 

Fairbank, N . K., Chicago, I11 ........................................... 1876-1883 

D . C.] .............................................................. -1874-1882 
[Address changed to  Washington, 
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........................ Grifflth. Joseph. Louisville. Ky., superintendent 

Ragcr, Albert D., Proctorsvillc, Vt. . 
.187 6.1883+ 

.......... 1876-1883t Qriftith, William, Louisville. Ky ........................... 

Harris, J . w., Lewisburg, W . Va ...................................... -1877-1678 

Ratch, Thomas E., Keene, N . H ....................................... .186 9-1874 
Hayes, Luthor, Milton, N . H 
Benderson, Hon . J . T., Atlanta. Ga .................................... .I87 9-18R6 

h d g c ,  E . B., Plymouth, N . H., superintendent of hatchery ............. -187E1879 
Bolt, Col . S . M., Haw River, N C 

~ o ~ e l l ,  Dr . B . P., Woodbury, N . J [decewed October 10, lWW] 

BOY, Dr . p. R., Rocine, Wie ............................................ 1874-1878 
BudRon, William M., Hartford, Conn ................................... 1870-1886 

& U m e l ,  John, &]in’s Grove, Pa ...................................... .1t)7 9-1884 
Bundley, D . B., Courtland, Ala ........................................ lt371-1m $. 
h s k e ,  C . J., Richland, S . C., superintendent .......................... -.1W-1883+ 

Butchinson, Christopher, Beetown, Wie ................................ .187 8-1886 
Jan08, Thomas P., Atlanta, Ga ......................................... 1878-1879 
Jenkins, Riahard S., Camden, N . J ..................................... 1882-1883 

George H., Niles, Mich ........................................ .I87 3-1878 
James V., O ~ l h s h ,  Wis ......................................... 1879-1886 

Rellogg, Andrew J., Detroit, Mich ...................................... 1874-1s 

Rew, Prof. w . c., Raleigh, N . c ........................................ 1 8 7 ~ 8 7 9  
Uppa., John E., Colurnbug, Ohio [deceased] ......................... -1873-1877 
L@Oon, Polk. Madjjjonville, Ky ........................................ 1878-1877 
Latham, A. W., Excelsior, Minn ........................................ 1874-1875 
binenwcbcr, e., Astoria. Oreg ......................................... 1879 
Livingston, Dr . Robt . E., Plattsmoiith, Nebr .......................... .187 9-1s84 

. ‘on& Hon . D . B., Ellsworth, Kana 1877-1883 
towyS, N . M., Hinton, W . Va .......................................... 1879-1885 
‘tubbock, John B., Austin, “ex ........................................ -1883-16834- 

McDOl~,S . p., Aurora, 111 ................................ ..............188 1-1.4 

‘CDowell, Judge W . W., Memphis, Tenn .............................. .187 7-18R3-k 

“Qehee, Mlmford. Raleigh, N . C ...................................... 1e80 
Mah‘y. John H., B & h g  Green, Ky ................................. -188’2-1886 

William L., Frcmont, Nebr ....................................... -1879-1883 
Eli It., Richlaud. Mioh .......................................... 1875-1883 

M!Uer, cf . M., Wilkos Barre, Pa ........................................ 1879-1884 
‘“ler, Henry B., Wheeling, W . Va .................................... .I877 -I@% 

[Address changed to  Chicago, Ill.] . -186G-1870 
HainoB, Charles H., Waterloo, Iowa ................................... -1874-1676 

. ................................... Hamis, Col . L A., Cincinnati, Ohio -.187El883+ 

-187G-1886 

1873-1884 
1882-1883+ 

-1878-1879 

.188 0-18834- 

.l87 0-18132 

.......................................... 

............................... Hewitt, Benjamin L., Hollidaysburg, Pa 
Hicks, Eclward D., Nashville. Term ..................................... 

. ..................................... 
Booper, Moses, Oshkoah, Wis ........................................... 1878 
&nibrook,  James. Little Rock, Ark 

&Well ,  D . Y., Toledo, Ohio, superintendent 

.................................. . ........ 
............................ 1882 

........................................ Bnghlctt, Thornaa, Easton, Md .187 8-1884 

BUeey, John, Lockland, Ohio ......................................... .187 3-1874 

Raley, H . S., Red Cloud, Nebr ......................................... .187 9-1- 

ReUnedy, B . E . B., Omaha, Nebr ...................................... 

................................... 
..................................... Dr . John S., Saint Joseph, Mo 1W-1883 

. ........................... L‘fidington. Ctov HarriBon, Milwaukee, Wis 18761877 
Theodore, Brookline. Mass .186 5-1861 

McDonald, Col . M., Lexington, Va . 
................................... 

CAddress ‘changed t o  Washington, 
D . C.] ......................................................... ......I87 9-1883 

‘@oh, W . o., Paris, Mi&., snperinthdent ............................ -1882-1883f 
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Moore. Enoch jr., Wilmington. Del .................................... .188 1-1883 
Morford, Theodore. Newton, N . J ...................................... -1878-1883 
Moseley, A., Richmond, Ya ............................................ .187 5-1877 
Mosher, A . A., Spirit Lake, Iowa ..................................... ..188 2-1884 
Nevbs, James, Wisconsin, superintendent ............................... 1882 
NOy68. Oliver H., Henniker, N . H ...................................... -1874-16376 
Palmer, Alfred, Boucobel, Wis .......................................... 1874-1877 
Parker, Hubb . G., Carson City, Nev .................................... 1877-1885 
Parker. Dr . Joel C., Grand Rapids, Mich ................................ 1877-1687 
Pearce. E . D., Providence, R . I ......................................... 1868 
Pearce, Gen . N . B., Osage Mills, Ark ................................... .187 6.1831 
Pike, Robert G., Middletonn, Cotin ...................................... 1870-1W6 
Polk, L . L . Raleigh, N . C . [deceased May 26, l880] ...................... 1877-1880 
Portman, James G., Pokagan, Mich- .................................... 1879-1681 
Post, Henry C., Sandusky, Ohio ........................................ 1881-18833- 
Potter, Emery D., Toledo. Ohio ....................................... -1875-1881 
Powers, Albina H., Grantham, N . H .................................... 1876-1886 
Pratt. Dr . W . A., Elgin, 111 ............................................. 1873-1879 
Price, W . C., Danville, Ky ............................................ .188 0-1884 
Putnam, F.,W., Cambridge. Mass ....................................... 1879-1884 
Qninn, F . W., Lander, Wyo ............................................ 1882-1884 
Rankin, James, Old Saybrook. Conn ................................... -1868-1869 
Reardon, John E., Little Rock, Ark .................................. . . le8 0-1883+ 
Redding, B . B., San Francisco, Cal . [deceased, 18821 ................... .187 0-1880 
Redding, Joseph D., San Francisco, Gal__.. ............................. 1882-1883+ 

Reed, Alfred A., Massachusetts [deceased] ............................. .186 5-1866 
Reed. Alfred A., Rhode Island .......................................... 18G8-1883 

Reed, Alfred A., jr., Providence, R . I .................................. -1871-1883 
Reeder, Hon . Howard J., Emton, Pa ................................... .187 3-1884. 
Reid. Col . John. Lexington, Mo ........................................ -1877-1883 
Riddle, George W., Manchester, N . H .................................. .188 2-18137 
Bobertson. R . R., Austin, Tex .......................................... 1881-1883 
Robertson, Dr . W . B., Lynchburg, Va ................................. -1875-1877 
Robinson, Henry C., Hartford, Conn .................................. ..la 6-1869 
Rockwood, A . F., Salt Lake City, Utah ................................. 1871-1879 
Root. Henry J., Providence, R . I ...................................... . le8 3-lW3-k 
Roserelt, Robert B., New York, N . Y ................................... 186&1883+ 
Xottakttn, H . H., Littlo Rock, Ark ...................................... 1882-lM3-k 
Rule, Richard, Tombstone. Ariz ......................................... 1881-1883-f- 
RUIIIBB~, Capt . Hcnry B., Laramie City, Wyo .......................... -1879-1881 
RuRsell, F . W., Hartford, Conn ......................................... 1866-1869 
8anborn. W . A., Weirs, N . H ........................................... 1865-1874 
Seymour, Horatio. Utica, N . Y .......................................... 1866-1578 
Shaw, Benjamin F., Anamosa, Iowa ...................................... 1874-1884 

Sherman, Richard U., New Hartford. N . Y ............................. .1879-1@33-f- 

.Sisty, Wilson E., Denver, Colo .......................................... 1879-1883 

Smith, Edward M., Rochester. N . Y .................................... .187 2-1833-k 
Smith, Everett, Portland, Me ............................... - .......... 1879-1888 

..Smith, Gov . William E., Madison, Wis .................................. 1878-1880 
Sneed, Hon . I T  . H., Chattanooga, Tenn ................................ .18f?0-1883-f- 
Spalding, Dr . Edward. Nashun, N . H .................................. .188 1-1882 
;Stanley, Henry O., Diufield, Me ....................................... .187'2 -1883 

Sherman, Col . Amos, Woonsockct. R . I ................................. 1883-18833- 

Shortwell, J . R., Rahway, N . J ......................................... 1873-1877 

.Slack, Dr . J . H., Bloomsbury. N . J . [deceased] ......................... -1870-1873 
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steedman. Dr . Isaiah G . W., Saint Louis. Mo ........................... 1879-1883 
Shele. Hon . John A., Midway. Ky ..................................... .I87 6-l883-b 

Sterling, Dr . E., Cleveland, Ohio ...................................... -1873-1874 
stilwell, E . M., Bangor, Me ........................................... -1872-1886 

Sweeny, Robert Ormsby. h i n t  Paul. Minn .............................. 1875-1884 
aweney, William M., M . D., Red Wing. Minn ........................... 1883-1884 
SWpenoy, William W., M . D., Red Wing, Minn . [deooased Aug . 121 ....... 1878-1882 
Taggart, J . H., Yuma, Ariz ............................................ .1881-lW3 $- 
Talbot, Thomas, North Bellorica. Mass ................................. -1870-1872 
Thomas. Pack, Louisville. Ry .......................................... 1876 

Tompkins, C . H., New York, N . Y . (formerly Rhode Island) .............. 1868 
Traylor, W . W., Szn Francisco, Cal .................................... 1882-1883 
bt%pan, Capt . J . R., Tarborongh, N . C ................................ -1878-1879 
Tfockmorton, S . R., San Francisco, Cal ................................. 1870-1883 
Tnrley, Hon . W . T., Knoxvillo. Tenn .................................. 1877-18EIO 

Robert, Montgomery, Ala ........................................ 1872-1880 
valentine, C . L., Janesville. Wis ...................................... -1879-1887 
van Antwerp, Dr . William, Mount Sterling, Ky ......................... 1880-1@4 
vance. Hon . Z . n., Charlotte. N . C ...................................... 1878-1879 
wadhigh. John S., Laconia, N . H ...................................... 1874-1876 
walker. John B., Madisonville. Ky . [moy ed and address lost] ............ 1878-1883+ 
wall, As&. Winchester, Va ............................................ -1871-1874 
walton, Hon . C . J., Munfordville, ICy ................................. .I87 6-1883+ 

webbe,, Col . Samuel, Manchester, N . H ................................. 1876-1881 
w@+h. Seth, Corry, Pa., superintendent hatchery ...................... -1882 
welQh, William, Madigon, Wis .......................................... 1874-1878 
welsher. 

wheatland, Henry, Salem, Mass ........................................ 1857 

woodbury. John G., Sari Leaudro. Cal., superintendent of fishery ....... 
woodson, Ron . Silas, Saint Joseph, MO ................................. 1879-1883 
Roodward, Henry, Middletown . Conn ................................ ..186 8-1869 
worrall, James, IIarrisburg, Pa ....................................... -1670-1872 

Vq%ht, William. Newark, N . J ......................................... 1883-18 e+ 
’lbb1e, A . B., Qram Valley, C d  ........................................ 1883-1884 
Dou&.laS8, Henry, Sandusky’. Ohio. superintendent ....................... 1883 

ateelman, J . R., Little Rock, Ark . [deceased] ........................... 187%-1877 

stream, Albert T., North Cove. Wash .................................. -1877-1R82 

Thmons, William E., Snow Hill. Md ................................... 1873 

batkina, S . S., Minn., superintendent .................................. 1882 

. W., Madison. Wie .......................................... 1878-1t81 
W . A., Madison. Wis .......................................... 1878 

P . M., Raleigh, N . C .......................................... -1880 
white, Christian S., Romney, W . Va .................................. .187 7-188fi 

1883+ 
George N., Sherman, Conn .................................. .188 0-1884 

worth, S . G., Morgantown, N . C ....................................... .I87 8-1€?83+ 

‘Okardt, Chas . George. St  . Louis. Mo., superintendent .................. -1883 

’ “ ~ R O W T B  A N D  PROTEClTION O F  C A R P  F R O M  TUBTJPLES. E T U  . 
B y  EDWARD STABLER 

[From a letter to Rudolph Hessel.] 

’rofe88or Baird and yourself have afforded me 80 much gratification 
that 1 can do no less that again . thank you for tho pleasure yon haw 
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been the means of conferring, for I can nom a t  my pleasure take a 6- 
pound carp out) of my pond, within 300 to  400 yards of my own door. 

Mypoud contains some three.quarters of an acre. The supply of water 
is brought from the outside through a 4-inch pipe, which near the outlet 
or draining trough connects with a perpendicular iron pipe, a t  the top 
of which the water is discharged. During floods i t  is stopped in tho 
outside ditch, and passes around the pond. The pond i s  lined with 
boards for 100 yards or more, making it proof against rats and cmy- 
fish. 

The carp weighed from one-half to three-quarters of a pound when 
they were received, April 1,1882. I fed them pretty regulsrly last sum- 
mer, and they grew wonderfully. They now come up of trhemselves to 
be fed. Last September I took three or four weighing quite 3 pounds 
apiece, which I returned to the water; and a few days ago, J u n e  2S, 
1883, I took out a 6-pounder, to show how they increase in size, but 
did not kill this one either. It was 20 iuches long and 8 inches broad, 
and appeared to have from a gill to half a pint of spawn in it. I do not 
think that those received spawned last season, as I have seen no young 
fish as yet. 

In a year, if I like, I shall have all the sport desired in the way of 
fishing. I now have pIenty of shooting, in cutting oflt’turtle’s heads wit8b 
explosive shells. I have killed several dozen in this way, and some 
very large ones, say 12 inches in diameter. I learned from an acquaiaiu t- 
ance who ha8 some large carp that in draining his pond he found the 
tails of some of his large fish bitten off, no doubt by large turtles, whicb 
were seen there. 

On account of my frequent shooting at  the pond, the remaining tup 
tles have become almost as wild as wild turkeys, scarcely showing more 
than the nose above the water, and fora moment only; but it is enough 
if1 can see the head a few seconds, as the shell explodes on striking 
the water and kills them, and in about thirty-six hours they float on the 
surface and can be taken out. 

1 was much surprised recently, when in setting a hook with meat- 
bait to catch the turtles-they are frequently taken in this way-1 
caught several eels of about 2 feet or over in length. They could OIJIY 
hare entered through the ingress pipe three or four years ago, when oi 
a finger’s length, and through wire gauze having a one-fourth inch mesh- 
They have grown almost as rapidly as the carp. 

4 s  soon as my fish have done spawuiug, I will let off the water and 
clean out turtles, eels, makes, and all. Now that I have the fish nud 
am keeping them so successfully I do not intend that depredators shall 
have the benefit. 

Professor Beird has benefited IL very large number by the distributioa 
of these and other valuable fish, and he deserves, and doubtless re- 
mives, the thanks of hundreds, if not of thousands, far and near. 
SANDY SPRING, MD., June 31, 1883. 
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B y  CHAS. W. SmILEY and CHAS. W. SCUDDER. 

Blank for nature of fishery, seine, haul, number. 
0. 1877. 24 items, 1 p. 10 by,21om. 
list of important publioations. ) 

Ull .  U. 8. I?. O., 83-9 
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33. Circular-letter of acknowledgment of receipt of returns on the mackerel fisliery. 
February 8, 1879. 1 p. 13 by 20cm. 

34. Circular-letter acknowledging replies to  menhaden and cod circulars, and asking 
foll information concerning the mackerel. December, 1878. 1 p. 20 by 25cm. 

35. Record of ocean temperatures. Blank for recording time, temperatures, winds, 
weather, and movements of fishes. 1878. 20 columns, 1 p. 35.5 by 43cm. 
3G. Application for fish. 13 items. April 12, 1879. 1 p. 11.5 by 17cm. 
37, 38. (Transferred to  list of important publications.) 
39. Record of drcdging stations. Blanks for observations-date, locality, tide, sky, 

depth of water, temperature, air, wind, currents, &c. September, 1879. 31 columna, 
2 pp. 35.5 by 43cm. 

40. Circular-letter to  cowt-towns, inviting co-operation. To accompany No, 41. 
July, 1S9.  1 p. 20 by 260m. 

41. Returns of circular inviting co-operation. 6 questions ,concerning fishing-vee 
Bela, apparatus, fishermen, and fish-markets. July 1, 1879. 1 p. 20.5 by 33cm. 
42, Circular-letter relating to  the fish trade and consumption of hh. Julg, 1879. 

1 p .  20 by26cm. 
43, 44, (Transferred to list of important publications.) 
45. Statistics of fishery marine. Note-book for description of vessel, wew, fishery, 

stock, profits, cptch and sale of fish, September, 1879. 1 p. 11 by Wcm. Roan vol. 
60 p. each. 

46. Statistics of the fishing-vessels of the United States. Second edition of No. 11, 
revised. Circular form of No. 45. September, 1879. 34 columns. 2pp. 35 by 43cm, 

47. Letter to  persona interested in  fish-culture, and calling for information. Hek, 
tograph. October 20, 1879. 1 p. 20 by 25cm. 

48. Fish-cultural returns. Questions upon fish-cultnre, hatcheries, stocking publio 
waters, articles published, &c. Norember 6, 1879. 15 questions. 1 p. 20 by 3 

49. Circular-letter to  practical fish-cuJturists. October, 11879. 1 p. 20 by Wc 
50. [Serial mark 3179.1 Property receipts. Blank for number, articles, cond 

51. Coast-town index. Blank for fishing statistics of the coast-towns for nee in corn 

52, Letter to  Rhode Island postmasters who failed t o  answer questions on hhtrade I 

value, remarks. 6 columns, 1 p. Filing blank on reverse. 20 by 25cm. 

pflation of returne of No. 41. October, 1879. ti columns, 1 p. 20 by 32cm. 

and consumption of hh. Hektograph. November 26, 18%. 5 qabstions. 1 p. 
by 24.6cm. 

63. [Serial mark 7-119.1 Questions concerniug fishing towns, periods, distan 
the river, tide-water, obstruction, kinds of fish and apparatus used. October, 
Sqnestions. 1 p. 21 by 35cm. 

October, 1879. 1 p. 20 by 26cm. 
54. [Serial mark 7-151.1 Circular-letter of the Postmaster-General to gostmaatera. 

55. (Transferred to  I b t  of important publica6ions.) 
56. Property record. Blanks for date, number, name, application, descripti 

maker, where used, cost, and remarks. October, 1879. 9 columns, 1 p. 35.5 by 4 k m  
57. Blank for measuremente of fishes. Issued 1875 or 1876. 8 colnmns, 2 pp. -52 

by %om. 
58. Questions relating to  the menhaden. Movements, quantity, food, e 

vessels, oil made, price, &c. Hektograph. November, 1879. 2 pp. 19 
59. Letter t o  manufactnrers of menhaden oil. To accompany No. 68. 

November 18, 1879. 1 p. 20 by 25cm. 
60. Measurements of fishes. Reprint of No. 57, revised. December, 1879. 8 c 

umns, 2 pp. 21.5 by 35cm. 
61. Record of observations a t  ]batchingstations. Blank for recording date, 

peratnre, wind, sky, and tide. Decembcr, 1879. 26 columns, 1 p. 40 by 51.5cm 
62. Eeoord of hatching operrctions. Reprint of No. 22, December, 1879. 20 COIU 

1 p. 40 by 51.5cm. 



number of fish taken and stripped, eggs impregnated, &c. 94 itemw. 1 p. 

of ooean tempereture, movements of fish, &c., for ma 

estions concerning the use of fish-gaeno. 6 

engaged in the menhaden fishery. 7 oolumn . February 6, 1Rm. 1 p. 19.5 by 32. 5cm. 
t of the receipt of 77 A. Hektograph. Februe 
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65. Circular-letter and questions concerning the use of oysters, clams, scollops, capi. 
tal, wages, and eniploy6s. 8 questions. March, 1880. 1 p. 11.5 by 2 k i 1 1 .  

86. Circular-lettcr and questions on oysters, inquiring concerning direction and 
extent of transportation. 9 questions. March, 1880. 1 p. 11.5 by 23cm. 

87. [Serial mark 7-276.1 Circular-letter and questions bp Charles 0. Atkins, con- 
cerning the river-fisheries of Maine, especially salmon, alewives, and smelts. 10 
questions. April, 1880. 1 p. 20.5 by 25.5cm. 

88. Circular-letter concerning menhaden on the coast of Maine in the summer of 
1ffl0, with the request t,hat fishing vessels record temperatures. Hektograph. Marcb 
16, 1880. 2 pp. 20 by 25.5cm. 

89. Circular-letter to  Susquehanna River shad fishermen, asking a record of the 
year's catch on blank No. 67. Hektograph. March 27, 1880. 1 p. 19.5 by 25. 
89 A. Blank for application for No. 67. To accompany No. 89. March 27,1880. 1 

p. 19.5 by 25cm. 
90. Blank for geographical catalogue of fish dealers. 3 columns. Hektograph. 

November, 1879. 1 p. 80 by 31.5cm. 
91. Circular-letter to  collectors of customs, requesting information conoerning fish- 

ing licenses issued in their districts. Hektograph. March 16, 1880. 1 p. 20 by '&cm. 
92. Questions to collectors of customs concerning the fishing licenses issued i n  their 

distriots. 9 questions. March, 1880. 1 p. 20 by 31.5cm. 
93. Blank for compilation of commcrce and navigation statistics. 29 columns. De- 

cember, 1879. l p. 48 by 61om. 
94. Circular-letter to  light-hociee keepers asking the condition of their thermome- 

ters and stationery. 6 questions. B e k t o p p h .  April 1, 1880. 1 p. YO by 31.5om. 
95. Circular-letter to applicants for copies of the IJnited States Fish Commissioners' 

Report. 1878T 1 p. 13 by 20.5cm. 
96. Blank for the statistice of the river fisheries. Circular form of No. 67, with 

additions. 13 questions, May, l&O. 1 p. 20 by35.5cm. 
97. Blank for information concerning the shipment of fish. 6 columna. May, 1880. 

1 p,- 20 by 25.5cm. 
98. Circular-letter to menhaden fishing firms announcing blanks and thermometers 

forwarded. Hektograph. April 3, 1880. 1 p. 20.5 by 32cm. 
99. Circular-letter to the secretaries of states asking the  date of origin of the State 

Commissions. Inclosing No. 100. Hektograph. April 7,1880. 1 p. 19.5 by 2Scm. 
100. Inquky conceruing State Commiseioners, their organization, reports, date of 

appointment, and amounts of appropriation. To accompany No. 4% Hektograph. 
April 7, 1880. 1 p. 20.5 hy 31.5cm. 

101. Circular-letter and questions upon the manufacture of salt on the  Pacifio 
coast. 12 questious. Hektograph. May, 1880. 1 p. 19.5 by 32.6cm. 

102. Circular-letter to  men engaged in  the Deleware River fisheries. To accom- 
pany No. 96. Hektograph. May, 1880. 1 p. '20.6 by 32cm. 

103. Blank for recording application for eggs and young fish. 13columnsper€olio. 
1 p. 21.5 by 33cm. Bound vol. pp. 300& 

104. Blank for.statements of the  oyster indnstries in Virginia. To acmmpany No. 
105. 5 questions. Hektograph. May 25, 18aO. 1 p. 29.5 by Y'LCm. 

105. Circular-letter to  Virginia oystermen, requesting them to fill blank No. 104. 
May 25, 1880. Hektograph. 1 p. 25 by 32cm. 

106. Circular-letter t o  collectors of customs acknowledging receipt of NO. 92, ask- 
ing them t o  furnish the detailed statistics thcreiu indicated. Hektograph. May 28, 
1880. 1 p. 19.6 by25cm. 

107. Blank for the list of poqt-offices in the lake and sea-coast counties, locatedwith- 
in 3 miles of the coast. , 3  columns. Hekitograph. June, 1880. 1 p. 20 by 3 1 m .  

108. Circular-lctter to  postmasters located within 3 miles of the coast, inquiring 
whether there are any fishermen in their vicinity. To accompany No. 41. Rekto- 
graph, June, 1880. 1 p. 16 by 19.5cm. 
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109. Circular-letter t o  light-house keepers, announcing supplies sent, with blank 

110. Circular-letter to light-house keepers, iuclosing addressed return envelopes. 

111. Blank €or compiling a summary of goods exported; fish, oil, whale-bone, an& 

112. Blank for summary of goods importcd: 4 columns. Hektograph. July, 1880. 

113. Blank for dried and smokod fish and spermaceti and fvhale-oil exported’by 

114. Circular-letter to nowspaper publishers, asking for eopie8 til complete the files. 

116, Blank for compiling fish, oil, whale-bone, and candles exported by countries. 

116. Book for recording t8eniperature, depth of mater, currents, and nature of bottom. 

117. Blank for acknowledging reccipts of letters. 1878. 1 p. 12 by 20om. 
118. Blnnk for acknowledging receipts of letters. Jauuwy 29,1879. 1 p. 12.5 by 

119. Blank for acknowledging receipt of letters. 28781 Lp. 20.6 by25.5cm. 
120. Circular-letter asking what number of eggs are desired by each State Com- 

missioner. 18781 1 p. 19 by 24.5cm. 
191. Blank for compiling the names of fishermen. Hektograph. May, 1880. 1 p. 

20.5 by Sl.5cm. 
la&. Lisa of references of P. H. Alexander & Co. Berlin. Hektograph. August, 

1880. lp. 20.6 by ‘%om. 
123. Circular-letter to International Fishery Exhibition Medalists. Hektograph. 

August 7, 1880. 1 p. 20.6 by 26cm. 
124. Circular-letter to  exhibitore at the Iqternational Fiahery Exhibition to whom 

boeorery mention was awarded. Hektograph. August 7,1880. 1 p. 20.5 by8Gcm. 
125. Blank for exports from the cod fisheries of Mweachusetts, by countries, for 

1705J75. Hektograph. August, 1880. 1 p. 20 by 31.6cm. 
126. Blank for exports from the cod fisheries of Massachusetts, by countries, for 

1786-’S9. Hektograph. August, 1880. 1 p. 20 by 31.5cm. 
127. Circular-letter to  postmasters in  coast counties asking the distance from tide- 

water and tho number of fishermen. Hektograph. August, 1880. 1 11. 20 by 31.5cm. 
128. Inquiry concerning fishing vessels, traps, fishermen, and markets. 7 questions. 

Helrtograph. August, 1880. 1 p. 20.5 by 33.5cm. 
129. Circular-1ettc.r inviting co-operation iu coast towns. Modification of No. 40. 

To accompany No. 128. August, 1MO. 1 p. 20.6 by 2Gom. 
130. Circular-lcttor to marine insurance companies inquiring to  what extent they 

have nngaged in  insuring fishing vessels. 5 questions. June, 1880. 1 p. 20 by 
31.6cm. 

131. River compilation blank for tabulating circular 48. 4 columns. Hektograph. 
1 p. 20.6 by 31.5cm. 

132. Blank for tabulating distribution of California salmon. 7 columns. Hekto- 
graph. 1 p. 20.5 by 32.6cm. 

133. Blank for tabulating distribution of Sohoodic salmon. 8 columns. Hektograph. 
1 p. 20 by 32cm. 
134. Blank for tabulnting distribution of shad. 7 columns. ITektograph. 1 p. 

!20 by 32.6cm. 
136. Circular-letter t o  carp applicants, enpouncing a trip of messenger. Ootober, 

1879. 1p. 20 by26cm. 
196. Circular-lebter to  carp applicants, announcing a trip of niesseuger. 1880. 2p. 

20 by 26.6om. 

form of receipt to be returned. Hektograph. Juue l!!, 1880. 1 p. 20 by 32cm. 

Hektograph. July 2,1830. 1 p. 19.6 by 25cm. 

oyeters. 4 columns. Hektograph. July, 1880. 1 p. 50 by 32cm. 

1 p. 20 by 32cm. 

countries. Hektopaph. July, 1830. 1 p. 20 by 32cm. 

Hektograph. July 2,1680. 1 p. 19.5 by 25.5cm. 

Hektogmph. July, 1880. 1 p. 26.6 by 31.5cm. 

1878. 1 p. 10 by 20cn1. Roan vol. 44 pp. each. 

20.5cm. 
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137. Directions €or making tcmperatiirc observations of the ocean at cortst stations. 
bircular-letter. August 10, 1878. 1 p. 14 by 21.5cm. 

138. Circular-letter to  railroad corporations, inclosing copies of No. 140 and thauk- 
ing them for transporting youngfish. April 12,1879. 2 p. 13 by 20.6cm. 

139. Blank application for carp. 12 questions. 1 p. 11.4 by 17.4cm. 
140, Orders issued by railroad companies to cmploy6s concerning transportation of 

141. Blank for voucher. Expenses of propagation of food-fishes. 1879-’80. Octo- 

142. Blank for geographical catalogue of fish dealers. 3 columns. Hektograph. 

143. Circular-letter to  superintendent of railroads forwarding copies of No. 140. 

144. Circular-lctter acknowledging application for carp, announcing that  applica- 

145. Blank for application for carp. 9 questions. 2 pp. 20.5 by 25.5~1~1. 
146. Circular-letter to  railroad auditors, concerning payment of Army quartermas- 

ters’ traneportation order. June 1880. 1 p. 20.5 by 2.6cm. 
147. C~rcular-letter inquiring how many cggs of salmonide each State Commission 

desires. November 27,. 1880. 1 p. 20 by 25.5cm. 
148. Circular-letter to  carp applicants, announcing the seasons’ distribution finished, 

and giving directions concerning ponds. 1 p. 20 by 25.5cm. 
149. Circular-letter to  carp applicants, announcing supply sent to  central point for 

diNtribution, and giving instructions how t o  transport and feed them. 1880. 1 p. 
19.5 by 25.5cm. 
150. Circular-memorandum to carp applicants ; instruction for preparing pond. 1. 

p. 19.5 by 20cm. 
151. Circular-letter of United States Fish Commission messenger i o  carp applicants, 

announcing carp in readiness to  deliver. 1 p, 20 by 27cm, 
152. Circular-letter t o  carp applicants, statiug when distribution will occur, nu& 

giving directions how t o  prepare pond and receive fish. 
153. Orders issued by railroad companies concerning trausportatiou of live fish in 

baggage-cam. March, 1W. 1 p. 10.5 by 18.5cm. Roan vol., 108 pp. each. 
1.54. Circular-letter to  carp applicants, stating that owing to  late appropriat ioo 

applications cannot be sled till September or October, 1880. 
165. Circular-letter to carp applicante, stating tha t  applications will be filled in  00- 

tober andNovember, explaining how t o  prepare ponds, and horn shipments aro macle. 
1880. 1 p .  20by25cm. 

live fish in  baggage cars. 1875-’79. 1 p. each, 11.5 by 19cm. Roan vol. 108 pp. 

ber 16, 1879. 1 p. 19.5 by 25.5cm. 

November, 1879. 1 p. 20 by 31.5cm. 

March 26, l S 0 .  1 p. 20.5 by 25.5cm. 

tion will be fillcd later. April 1, 1880. 1 p. 20.5 by 25.5cm. 

1 p. 20 by 25.5cm. 

1 p. 20 by 27cm. 

156. Shipping label: ~i’ieohwei-au88le~~ung, Berlin. lW0. 
157. Statistics of iiahing vessels of the United States. Third edition of No. 11 p ~ -  

vised. 1880. 2pp.  35by 43cm. 
168. Blank for statement of number of licenses issued to  vessels engaged in  fishing 

in each district of the U. S., by ports. Hektograph. August, 1880. 1 p. 20 by 32cm. 
159. Blank for statement of quantity of oil taken by vessels employed in  the cod 

fisheries, by districts. 6 columns. Hektograph. August, 1880. 1 p. 20 by 32cpz, 
160. Blank for statement of product of the cod fishery, by customs districta. fj col- 

umns. Hektograph. August, 1880. 1 p. 20 by 32cm. 
161. Statement of the product of fisheries, other than cod, by customs distrkte. 

6 colnmns. Hektograph. August, 1380. 1 p. 20 by 32cm. 
162, Blank for the statement of bounties paid t o  fishing vessels, by customs dis- 

tricts. 6 colnmns. Hcktograph. August, 1880. l p. 20 by 32cm. 
163. Circuliwlctter, Taunton River fishermen, asking them to fill out No. 96. Hok- 

tograph. September 8, 1880. 2 pp. 20 by 2.5. 
164. Circular-letter to  Merrimack River fishermen, asking them to fill out No. 96. 

Hcktograph. September 8, 1880. 2 pp, 20 by 25cm. 

1 p. 25.5 by 3bm. 
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l(5. BIank for cont,ainiug summary statement of goods exported from the United 

States, paying specific duty. 4 columns. Hektograph. '1 p. 20 by 32cm. 
166. Blank for compiling foreign goods exported from the United States. Fish ana 

oil. Dutiable. 13 columns. Hektograph. 1 p. 20 by 32cm. 
167. Blank for coinpiling number and tonnage of vessels in the  cod and maokereh 

fisheries, by disbricts. 6 columns. Hektograph. October 25,1880. 1 p. 20 by 32cm. 
168. Blank for compiling statement of the number and tonnage of vessels andseamen 

employed in  the cod and whale fisheries. 7 columns. Heklograph. November 10, 
1BO. 1 p. 20 by 32cm. 

169. Circular-letter to menhaden fishing firms, asking if ocean-temperature records 
have been kept. 5 questions. Hektograph. November 1 2 , l W .  1 p. 20 by 3'2cm. 

170. Circular-lettor asking naturalists and special correepondents t o  secure replies 
to Circular 55 from cities. Hektograph. November 17, 1880. 1 p. 20 by %om. 

171. Circular-letter asking detailed rcsponse to questions relating to  turtles, terra- 
pin, and frogs. Hektograph. November 11,1880. 1 p. 20 by 'Wcm. 

172. Inquiry concerning terrapin, snapping and green turtles. 13 questions. To 
accompany No. 171. Hektograph. November 19, 1EEO. 1 p. 20 by 32cm. 

173. Inquiries concerning frogs. 9 queetions. To accompany No. 171. Hekto- 
graph. Novembei 19,1880. 1 p. 20 by 32cm. 

174. Blank for compiling sponges, shells, and other commodities exported, by dis- 
tricts. 17 columns. Hektograph. November 20, 1880. 1 p. 20.5 by 32cm. 

175. Blank for compiling turtles, dried oysters, cuttle-fish bone, cudbear, and other 
commodities entering into consumption imported. Hektograph. November 20, lW. 
1 p. 21.5 by 35.5cm. 

176. Blank for compiling sponges, cuttle-fush bonc, and miscellaneous products of 
thesea imported, by districts. Hektograph. Novembor 20,1880. 1 p. 21 by 31.Scm. 

17-7. Circular-letter to  superintendents of railroads, asking permission t o  transport 
live fish in baggage-cam during 1881. November 17, 1880. 1 p. 10.5 by 19cm. 
178. Circular-letter soliciting answers concerning national history of lobstem. 

Bektograph. November, 1880. 2 pp. 19.6 by 25cm. 
179. Questions upon natural history of lobster. To accompany No. 178. 113 qua- 

tions. Hektograph, November 20, 1880. 8 pp. 20 by 32cm. 
180. Circular-letter t o  railroads, a8king permission to  transport live fish in baggage 

cam, similar to  that granted by the Baltinioro and Ohio Railroad. Hektograph. 
November 22, 1880. 20 by 25cm. 

181, Questions upon the natural history of the lobster; abbreviated edition of No. 
179. 37 questions. Hektograph. November 23, 1880. 3 pp. 20 by 32Clll. 
182. Blank for the statistical recapitulation of the oyster industries. 26 queetions. 

Hektograph. November 24, 1880. P pp. 14 by 22cni. 
JB3. Circular-letter asking for the return of the receipt for enrp, Hektograph. 

Navember 26,1880. 30 copies. 1 p. 20 by 25.5 cm. 
184. Circular-letter soliciting information of the edible crabs mid shrimps. Hek- 

tograph. December 10,18k?O. 1 p. 20 bq 25cm. 
185. Inquiry conceruing natural history of crabs. 19 ques- 

tions. IIektograph. December 10, 1'330. 1 p. 20.5 by 32.5cm. 
186. Inquiry concerning natural history of shrimps. TO accompany No. 184. 17 

pUestions. Hektograph. December 10, 1880. 1 p. 20.5%~ 32.5cm. 
187. Blank for meekly time report. 4 colum'hs. Hektograph. April 10, 1880; 

Wended December 11, 1880. 1 p. 10 by 20cm. 
188. Circulapletter concerning obstructions in rivers, with blanks for nature of 

trbstruction, distance from the ~noutb, &c. Hekt,ograph. December 20, 1W. 1 p. 
20 by =om. 

189. [Serin1 mark 143.1 Blank for transferring check-marks from circulw returne 
relating to  fish trride and consumption of fish (43 and 65). 1 p. 20 by 2G.Gcm. 

To accompany NO. 184. 
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190. [Serial marl€ 7-747 and 144.1 Blank for compiling fish and oyster report, by 
counties, from circular returns relating to fish trade and consumption of fish (43 and 
65). 1p. 19.5by30om. 

191. [Serial mark 146.) Circular letter to persons interested in fish culture. To ac- 
company No. 48. Hektograph. January 12,1881. 16 by 20.5cm. 

192. [Serial mark 147.1 Circular letter upon the ascent of shad in the headmatem 
of rivers. 6 questions. Hektograph. January, 1881. 2 pp. 20 by 25cm. 

193. Circular-letter soliciting information concerning fish trade and consumption. 
Hektograph. Jauuary 19, 1881. 1 p. 20 by 25cni. 

194. [Serial mark 7-806 and 151.2 Circular to  dealers in fresh fish. 12 questions. 
2 pp. 20.5 by 2 6 . 5 0 ~ .  

195. Circular-letter announcing shipment of land-locked salmon eggs. Hektograph. 
January 20, 11181. 1 p. 20 by 25cm. 

196. Inquiry concerning fish-hatching establishments. 10 questions. Hektograph. 
January 25, 16'81. 1 p. 20 by 32cm. 

197. [Serialmark7-952and 157.1 Circular to dealcrs in salt fish. 9 questions. 1881. 
1 p. 20 by 25.5cm. 

198. Circular-letter $0 pereons engaged in  fish-hatching. To aceompaiiy No. 196. 
Hektograph. January 26, 1881. 1 p. 16 by 20.6cm. 
- 199. Blank for alphabetical catalogue of fish culturkts. 5 columns. February, 
1881. Hektograph. 1 p. 20.5 by 32cm. 

200. Blank for general result of hatching California salmon. 5 colnmbs. February, 
1881. EIektograph. 1 p. 20.5 by 31.5om. I 

201. Blank for application for carp. Reprint of No. 145, revised. 
1881. 2 pp. 20.5 by 2j.5cm. 

202. Blank for geographical catalogue of fish-cnlturists. 4 columns. Hektograph. 
February, 1881. 1 p. 20.5 by 32cm. 

203, Blank for catalogue of persons engaged in fish-hatching. 5 columns. Hekto- 
graph. 1881. 1 p. 20.5 by 32om. 

204. Ciroular-letter and blank, inquiring the name of the water in which land- 
locked salmon have been placed. Hektograph. February 4,1881. 1 p. 20.5 by 32om. 

205. Circular-letter inclosing order t o  baggage-masters, facilitating transportation 
of fish during 1681. Hektograph. February 11, 1881. 1 p. 2U.5 by 25.5om. 

206. Cixrcnlar-letter to paokers of canned fieh and other sea food, requesting dum- 
mies and labels. 5 questions. Hektograph. February 11,1881. 2 pp. 20.5 by32.5cm. 
, 207. Blank for c o q i l i n g  information concerning obstructifus in rivers. 7 columns. 
Hektograph. February 12, 18dl. 1 p. 1 G  by 20.6cm. 

208. Blank for summary of fish and other products of tho sea imported annually. 
Hektograph. February, 1881. 1 p. 20 by 31.5cm. 

209. Blank for summary of fish, oysters, oil, bone, spermnceti, aud candles exported 
annually. Hektograph. February, 1881. 1 p. 20 by 3 1 . 5 ~ ~ .  

210. Blank for oil cxported from the United States annually, by countries. 6 col- 
umns. Hektograph. February, 1681. 1 p.,2 forms. 20 by 3L.5cm. 

211. Blank for pickled and driod fish imported into the United States annually, 
paying specific rates of duty. 7 columns. Hektograph. February, 1881. 1 p. 20.6 
by 3 1 . 5 ~ ~ ~ .  

212. Circular-letter to medalists of the Iutornational Fishery Exhibition, inclosing 
B photograph of the medal. Hektograph. February 15, 18dl. 1 p. 20 by %cm. 

213. Blank for fresh-fish dealers in  citiee of over 10,000 inhabitants. Hektograph. 
February 20, 1880. 1 p. 20.5 by S2cm. 

214. Circular-letter requesting address of the principal dealers in salt and freeh 
fish in  cities. Hektograph. February 25, 1861. 1 p. 20.5 by 3Acm. 

215. Blank for measuring the centers of distribution of fresh fish, sd t  fish, and 
oysters. 5 columns. Hektograph. March 1, 1881. 1 p. 20.5 by 32cm. 

11 questions. 
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216. Blank for record of the work performed in  the fiehery division of the Tcnth 

Census. 12 itenis. Hektograph. March 7, 1881. 1 p. 16 by 20.5cm. 
217. Blank for outline of the localities to  which each center of distribution send 

fre& or salt fish and oysters. Hektograph. March 20, 1881. 1 p. 12 by 21r5cm. 
218. Blank for pickled herring and sardiiies imported, 1843-'80. 4 columus. Hek- 

tograph. March, 1881. 1 p. 21.5 by 35.5cm. I 

219. Blank for the value of marble, stone, and slates exported and imported by 
countries. 10 columns. Hektograph. April 23, 1881. 1. p. 21.5 by 35.5cm. 

220. Circular-letter asking parties to verify statement concerniug pickled sword- 
fish. 3 questions. Hektograph. April 23, 1881. 1 p. 19.5 by 25cm. 

221. Circular-letter answering qnebtions about fresh sword-fish. 4 questions. Hek- 
tograph. May 10, 1881. 1 p. 19.5 by 25cm. 

222. Circular-letter t o  correspondents answeriiig questions about sword-fish. 4 
questions. Hektograph. May 13, 18S1. 1 p. 19.5 by 25cm. 

2%. Circular-letter requestiug the address of the principal dealers in salt fiah. 
Hektograph. May 14, 1881. 1 p. 19.5 by Wcm. 

224. Circular-letter to State Fish Commissioners, asking the results of hatching 
California salmon eggs donated by the U. 8. Fish Commission. Hektograph. Mag 
24, 1e81. 1 p. 19.5 by 25cm. 

225. Circular-letter to  the secretaries of States requesting the last report of the 
State Fish Coplmissioners. Hektograph. May 25, 18d1. 1 p. 19.5 by 25cm. 

226. Circular-letter and inquiries coucerning the consthut use of fish-guano. 5 ques- 
tions. Hektograph. May 30, 1681. 1 p. 16 by 20.5om. 

227. Circular-letter to  city fish dealers, soliciting respouse to  former inquiries con- 
cerning fiah trade. Hektograph. Juue 10, 1881. 1 p. 13 by21.5cm. 
'228. Circular-letter to  State Commissioners requesting report upon the trout-egg8 

donated by the U. S. Fish Commission. J u u e  11, 1881. 1 p. 19.5 by %om. 
229. Circular-letter enforcing request for response to  Circular No. 48. Hektograph. 

Juue17, 1881. 1 p. 14 by 22cm. 
830. Circular-letter requesting response to No. 197. Hektograph. June 22, 1881. 

1p. 14by22cm. 
231. Circular-letter inclosing blank carp appliclqtion, and offering to send the carp by 

express. October, 188381. 1 p. 20 by 25.5cm. 
232. Circular-letter stating that  fish'are ready for distribution, and offering to send 

them by express. October 2I),1881. l'p. 20 by 25.5cm. 
233, Circular-letter to  fish applicants who responded to No. 231 01.232, announaing 

ehipiuent by express. 1 p. 20 by 25.5cm. 
2.34. Orders issued by railroad companies t o  employ6s concerning the transporta- 

tion of live fish in  baggage-cars. April, 1881. 1 p. 10.5 by 18.5cm. Roan, vol. -, pp. - 
235. Circular-letter trausmitting accounts upon vouchers, and instructions Concern- 

ing signatures. November, 1681. 1 p. 20.5 by 26cm. 
B6.  Blank for voucher. Account of expellees of propagation of food-fishes, 1881J82. 

July $24, 1881. 
237. Circular-letter announcing trip of cnrp messenger, and instructions for regulat- 

iug ponds and food. 1 p. 20.5 by 27cm. 
238. Circular-letter auiiouuchg shipment to a central point, how to obtain the sup- 

ply, transportation, care, and feeding. June, 1880. 1 p. 20.5 by 25 .5~~1.  
239. Blank for compiling application for fish or eggs. 1 p. 

25.6 by 35.5cm. Bound volume. pp. ZOO&. 
240. Blank for aocouut.oiirrent of thc United States with 1% A. Gill, disbursing agent 

of the  U. 8. Fish Commission. G columna. 1 p. 19.5 by 35.5cm. 
241. Blank for abstracts of disbursements by 13. A. Gill, disbursing agent of the U. 

8. Fish Commission. 4 columns. 1 p. 20 by 32.5cm. 
242. Blank letter for transmitting drafts on the Assistant Treasurer of the'united 

states. 1 p. 20.5 b y  25.5crn. 

1 p., and filing blank on rerersc. 20.5 by 25.5cm. 

14 columns per folio. 
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243. Circular-letter explaining how to fill carp blanks and obtain the fish. 1 p. 20.5 
by 25.5cm. 

B 244. Circular-letter inviting to  meeting of fish commissioners of the several States 
of the Union. 1 p. 20.5 by 25.5cm. 

245. Blank for statement of expenditure and balance. 6 columns. 1 p. 21.5 by 
25.5cm. 
246. Blank for recording the shipment of fish. 14 colums per folio. 1 p. 25.5 by 

36.5om. Bound volume. 200 pp. 
247. Circular-letter and kquest  for information concerning the fresh and pickled 

sword-fish sold in  cities. Hektograph. November 29, 1881. 1 p. 20.5 by 31.5cm. 
!&I. Circular-letter and request for information concerning pickled sword-fish. 0 

questions. Hektograph. December 2, 18ill. 1 p. %0.5 uy 31.5cm. 
249. Circular-letter to County Treasurers requesting the addresses of persons inter- 

ested in fish propagation. December 14, 1881. 1 p. 16 by 20.5cm. 
250. Circular-letter requesting parties to fill and return applications. December, 

1881. 1 p. 12.5 by 20.5cm. 
251. Blank for compiling applications to  be filled by messenger on same trip. 7 

columns. 1 p. 20.5 by 27’cm. 
252. Circular-letter requesting persons to  file receipt for carp. 
253. Postal-card acknowledgment of the rcceipt of carp application, and statement 

254. (Serial mark 178.) March 12,1882. 

255. Blank for analysis of disbursements. 32 columns. 1 p. 38 by 42cm. 10 bound 

256. Blank for compiling carp applications by Congressional districts. 8 columns. 

257. Blank for library catalogue. 22 columns per folio. 1 p. 29 by 43.5cm. Boitud 

258. Blank for paprol l  of the Fish Commission. 8 columns. 1 p. 25.5 by 42cm. 
239. Circular-letter requesting information concerning men interested in the prop- 

agation of fish. April 3, 1881. 1 p. 20 by 16cm. 
260. Orders issued by railroad companies to  employ& concerning the traneporta- 

tfonof live fishinbaggage-cars. April, JW2. 1 p 10.5 by 18.5om. Roan, volumu-. 
261. Blank for a receipt for carp. 5 items. 1 p. 7.8 by 13cm. 
262. Blank for a receipt for fish or eggs. 10 items. Explanations on revem. B 

,pp. 11 by 17.5cm. 
Wd. Circular-letter of Chas. Q. Atkins, to  reoipients of Schoodic salmon-eggs, asking 

report on 21 items, success in hatching, &c. January, 1882. 1 p. 20 by 25.5cm. 
$264. Blank to  show the condition o f  Rallmon-eggs when received at hatcheries. To 

accompany No. 263. January, lW2. 1 p. 20 by 25.5am. 
265. Blank postal card, U. S. Commission of Fish and Fisheries, with penalty 

notice. April 3, 2882. 7.7 by 12.9cm. 
‘266. Circular-letter announcing that  carp will be sent in call13 by &press on II stated 

day. November 20,1881. 1 p. 20 by 25cm. 
267. Reprint of 266 revised. April 5, 1682. 1 $. 19.7 by 23cm. 
268. Circular-letter to carp applicants in Michigan, direffbing the? to  apply to  Fwnk 

%9. Postal card f u r  messengerlr U. 8. Fish Commission, to notify caip applicants 

270. Sbipping-tag by Adams Express Company, with notice to eSfireAs agents and 

271. Reprint of 270, with changes-instrnctions for care of the fish. 2 pp. 8 by 16cni. 
272. Blank for certificate of general passenger agents, that  prices charged are low- 

1 p. 14 by 16.5om. , 
tha t  notice of shipment will be forwarded. 

1 p. 29 by 25.5~111. 

volumes, 196 pp. each. 

1 p. 25.6 by 40.5cm. 

volume. 

1 p. 7.5 by 13cm. 
Blank for requisition of articles or labor. 

N. Clarke, Northville, Mich’. Hektograph. February, 188% 1 p. 20 by %om. 

where and when to  meet them for fish. December, 1881. 1 p. 7.6 by 13ani. 

messengers from Cleo. W. Moss on reversc. 2 pp. 8 by 16cm. 

est rates. 1 p. 8 by 21cm. 



BULLETIN‘ OF THE UNITED STATES FISH COMMISSION. 139 

273. Blank for certificate that  articles or services have been duly received or per- 
formed. 1 p. 8 by 21cm. 

274. Blank for certificate that bills are correct statements of expenses incurred in 
service of the U. S. F. C., &c. 1 p. 8 by 21cm. 

275. Blank for receipt of check of Herbert A. Gill, on assistant tremurer U. S. 1 
p. 7.5 by 19.5cm. 5 

276. Reprint of No. 50. Blank for receipt for property of the U. S. F. C., and for 
enumerating articles. April 10, 1862. 1 p. 20 by 25cm. 

277. Morning report of operations at the central hatching and distributing station. 
Blank for record of eggs handled. 10 columns. April 12, 1882. 1 p. 20.5 by 34.b 
cm. Bonnd vol., 350 pp.& 

278, 279, 280, 281. 
282. Register of drawings. Blank for date, subject, artist, cost, when published, 

&a. 17 columns. 1 folio. 53 by 40.5cm. Bound volume. 
283. Label for shipping salmon-eggs from Bucksport,, Me., with directions for their 

oare. 111. 18 by 22.Scm. 
284. Podtal to  earp applicants i u  Kentucky, stating that  a supply has been sent to 

Dr. Griffith for distribution. Reverse of No. 265. Hektograph. April 12,1882. 1 p. 

285. Postal to  carp applicants, concerning fish lost in transit by express. Reverse 

296. Circular-let.ter, acknowledging preliminary reply on menhaden, and .@king 

287. Blank for receipt for caxp received through Milton P. Peirce. On reverse blank 

288. Blauk for order for work or supplies, with stub for 7 items. Jannary 29, 1879. 

289. Reprint of 289. July 23, 1881. 1 p. 11 by %om. 
290. Blank for sub-voucher. To accompany No. 236. July 24, 1881. 1 p., an& 

6Uing-blank on reverse. 9 by 22cm. 
291,292, 293, 294, 295. (Transferred t o  list of important publications.) 
296. Blank book for liabilities of the U. S. Commission of Fish and E’isheries. 8 

columns per folio. July? 1880. 1 p. 20 by 24.5cm. Bound vol., paper oover. 28 pp. 
297. Circular-letter, inclosing copies of No. 260. Hektograph. April 19,1889. 1 p. 

20 by 25.5cm. 
298. Circular-letter, giving instructions to spawn-takers. Hektograph. April 20, 

1882. 2 p .  20 by25.5cm. 
, 299. Blank for summary of carp diskbution for the year 1881. 8 columns. Hek- 
tograph. April 25,1882. 1 p. 20 by 32cm. 
300. Postal card, stating that  fish having died they will not be suppliqd until early 

next fall. Hektograph. April 26, 1882. 1 p. 7.6 by 13cm. 
901. Circular-letter, inclosing carp blank. April 26: 1882. 1 p. 13 by 20cm. 
302. Shad tickets of the  U. S. Fish Commissiop, good for one shad each. 

308. Letter-head, U. S. Commission of Fish and Fisheries. 
304. Envelope for U. S. Commission of Fish and Fisheries, with penalty notice ef- 

305. *Envelope for U. S. Commission of Fish and Fishcries, with penalty noti DB at- 

906. Analysis of disbursements of the U. S. Fish Commission. 23 columna per folio. 

307. Register of letters received at the U. 8. Fish Commission. 8 colamne. 1662. 

308. Register of letters written at the U. S. Fish Commission. 8 columns. lW2. 

(Transhred t o  list of important publications.) 

7.5 by 1’Jcm. 

of No. 265. Hektograph. April 18, 1W2. 1 p. 7.5 by 13cm. 

blank relating to menhaden, &c., be filled for current year. 1 p. ld.5 by 20.5cxn. 

for descriptiou of pond. 15 items. 2 pp. 8.5 by 14.5cm. 

1 p. 11 by 28cm. 

July 1879. 
1 p. 4 by 7.Rcm. 

1 p. 20 by %om. 

hched. April, 1B82. 1 p. 10 by 22.5cm. 

tached. April, 1882. 1 p. 8.5 by 15cm. 

2 P. 39 by 42cm. 

1 P. 25 by ‘L!*.5cni. Bound vol. 200 folios per vol. 

1 P- 25 by 29.5am. Bound vol. 200 folios per vol. 
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309. U. 8, Fish Commission fish order-book; blank for name, address, No, of order 
and action taken, with stiib for same. 1 p. 29 by 31cm. 9 bound volumes, 400 pp. 
each. 

310. Postal card. Detailed report of eggs takcn and fish on hand. 5 items. 5 col- 
u m w .  May 8, 1882. 1 p., with return address and penalty notice on reverse. 7.5 
by  13cm. 

311. Blank for compilation of names of applicants for shad, arranged by States. 
4 columns. Hektograph. April 8, 1882. 1 p. 20 by 31.5cm. 

312. Circular-letter to light-house keepers, giving instructions in regard to oceau- 
temperatureblanks, with receipt forblanks. Hcktograph. March 12,1882. 1 p. 20 
by 31.5cm. 

313. Blanks for compilation of name8 of applicants for California trout, arranged 
by States. 7 columns. Hektograph. April 1, 1882. 1 p. 20.5 by 31.5cm. 

314. Blanks for weekly time report. 4 columns. Reprint of 187. March 25, 1882. 
1 p. 17.5 by 20cm. 

315. Script lctter-head, ‘( U. 5. Commission of Fish and Fisheries.” May 25, 1882. 
1 p. 20 bg25cm. 

316. Block heading, U. 8. Commission of Fish and Fisheries, (‘ Memoranda.” May 
25, 1892. lp .  11 by 18cm. 

317. Envelopes for IJ. 8. Commission of Fish and Fisheries, with penalty notice at- 
tached. May 31, 1882. 1 p. 10.5 by 23.5cm. 

318. Manill& envelope, U. 8. Commission of Fish and Fisheries, with penalty no- 
tice attached. June 3, 1882. 1 p. 10 by 22.5cm. 

319. Return envelope, “ Prof. Spencer F. Baird, U. S. Commissioner of Fisheries,” 
with penalty notice attached. June  5, 1882. 1 p. 9.5 by 21cm. 
. 320. Blank for compiling the names of carp applicants, by Congressional distriote. 
8 columns. June  8,1682. Reprint of No. 256. 2 p. 20 by 25cm. 

321, 322,323. (Transferred t o  list of important publications.) 
324. Blank for recording applications for fish. 15 columns perfolio. June 13, 1882. 

3%. Blankforrecording applications for fish. 12 columns per folio. 1888. 1 folio. 

326. Letter head, IntermatZonale$fiecherei awstcllungin Berlin. June, 1880. 1 p. 25.5 

327. Blank for requisition of articles or labor. July8,1882. Revise of No. 254. 

328. Signal code of bell-calls. 1882. 1 p. 15.5 by 24cm. 
329. Soript letter-head, U. S. Commission of Fish and Fisheries. 

330. (Transferred tn lid of’ important publications. ) 
331. Pay-rollof the U. S. Fish Commission for 1883. 8 columns. Reprint of NO. 

258. July 24, 1882. 1 p. 25.5 by 42cm. 
332. Blank for order for suppliee for London Fishery Exhibition, with stub. 

August 1, 1882. 1 p. 12.5 by 27cm. 
333. Blank for voucher. Account of the appropriation for International Fishery 

Exhibition at London, 1883. August 1, 1882. 1 p., and filing on reverse. 20 by’LScm. 
334. Blank for application for carp. 11 items. Reprint of No. 201. Ootober 3, 

1882. 2 pp. 20 by 25.5cm. 
335. Posbal acknowledging the receipt of applicatiou for carp, and announcing 

khat the application will be filled as soon aa supply is available. October 4, 1882. 
1 p., and penalty notice on reverse. 7.5 by 13cm. 

336. Envelope for “U. S. Commissiou of Fish aiid Fisheries,” with penalty notice 
attached. October 19, 1882. 1 p. 12.5 by 29.5cm. 
. 337. Postal aunounoiug carp sent to  central poiut to be expressed t o  address named 
i n  application. October 30, 1882. 1 p. and penaltynotice on reverse. 7.5 by 13 om. 

1 p. 25 by 3Fjcm. Bound volume. 150 folios. 

25.5 by 70.5cin. 

43y 28cm. 

1 p. 20 by 24.5cm. 

J ~ i l y  18, 1882. 1 p. 
2 0  by 25cm. 
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338. Postal messenger‘s announcement that  carp have .been sent by express; pail 

to be pqid for; receipt to  be returned. October 30, 1R8.2. 1 p., and penalty noticeon 
reverse. 7.5 by 13cm. 

339. Postal blank for receipt for carp. October 31,1@8J. 1 p., and return address 
and penalty notice on reverse. 7.5 by 13cm. 

340. Blank for receipt of transportation request from Herbcrt A. Gill. October 

541. Blank for receipt of cash on accouut from Herbcrt A. Gill. October 31, 1W. 
1 p. 15.5 by 19.5cm. Bound volumc. 100 pp. 2 receipts on each page. 

342. Abstract of disbursenieuts, by Herbert A. Gill, disbursing agent of the U. S. 
Fish Commission. 4 columns. October 30, 188.2. 1 p. 20 by 32.5cm. 

343. Circular-letter, transmitting accounts upon ~onchers ,  and instructions concern- 
ing signatures. Reprint of No. 235. October 30, 1882. 19. 20 by 25cm. 

344. Postal announcing Fish Commission Report exhausted. October 31,1882. 1 p., 
and penalty notice on reverse. 7.5 by 13cm. 

345. Blank for compiling applications for messcngers to  fill. 7 columns. Reprint 
of KO. 251. 1 p. 20.5 by 27Cm. 

346. Blank shipping-tag containing carp receipt ; gives directions for taking care o f  
the  fish. October 31, 1882. 2 pp. 8 by 13.5cm. 

347. Blank receipt and invoice for carp shipment, with instructions to collect 20 cent8 
and charges from consignee. 10 columns. November 4, 1882. 2 pp. 21 by 35Cm. 
348. Postal announcing carp sent by express. Charges includes pail, which i s  not 

t o  be returned. November 6,1882. 1 p., and penalty notice on rewme. 7.5 by 13cm. 
349. Register of property of the U. 8. Fish Commission. 1% columns. November 

11, 1882. 1 p. 27 by 44cm. Bound volume. 244 pp. 
360. Circular4etter inclosing blank carp application, mit8h instruotions for indorse- 

ment. Reprint of No. 301. NoTember 7, 1882. 1 p. 12.5 by 20.5cm. 
361. Circular-letter t o  railroads, asking permission to transport live fish i n  baggage- 

cars during the year 1883. Kovember 15,1882. 1 p. 11 by 18.5cm. 
352. Postal messenger’s announcement that carp have been sent by express; pail to 

be paid for and receipt returned. Reprint of No. 338. November 15, 1882. 1 p., and 
penalty notice on reverae. 7.5 by 13cm. 

353. Register of requisitions of U. S. Fish Commission. 11 columns. November 16, 
1882. 1 p. 27 by 44cm. Bound volume. 244 pp. 

354. Signal code of bell-calls at Fish Commission Offlce. November 15, 1 W .  1 p. 
16 bg 30.6cm. 

355. Script letter-heading. U. S. Cornmimion of Fish and Fisheries ; unruled. NO- 
Yember 15,1882. 1 p. 20 by 25cm. 

356. Circular letter of Southern Express Company, giving permit to transport fish 
&s desired on passenger trains. March 23, 1875. 20.5 by 25.5cm. 

357. Circular-letter t o  State seoretaries, asking questions regarding State Fish Com- 
mission. 7 questions. 1 p. 20 by 25cm. 

358. (Transferrod to  list of important publications.) 
359. Blank for voucher. Account, of expenbes of Berlin Fishery Exhibition. March, 

1880. 1 p., and filing on tho reversc. 20.5 by 25.5cm. 
360. Blank for sub-voucher. Acconnt of Bcrlin Fishery Exhibition. March, 1880. 1 

P., and filing on rcverse. 9 by 21.5cm. 
301. (Transferred t o  list of important publications.) 
362. Envelopes, U. S. Fish Commission, to bo used in the  distribution of carp by ex- 

363. (Transferred to  list of important publications.) 
364. Label for shipping package8 to Wood’s Holl, Mass. New Yorlc and Boston 

305. Return envelope. Smithsonian 

-31, 18e2. 1 p. 15.5by 19.5cm. Bound volume. 100 pp. 2 receipts on cach page. 

PrW companiefl. Ochober, 1881. 3 p. 10 by 24cm. 

Dispatch Express Company. August, 1882. 1 p. 12.6 by 20.5cm. 

frank. August, 18B’L. 1 p. 10.5 by 21.5cm. 
(6 Prof. Spencer F. Baird, Wood’s Holl, Maw.” 
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366. Return envelope. “ 0. Brown Goode, Smithsonian Institution, Washington, 

367. Return envelope. ‘‘ C. W. Smiley, 1443 Mass. avo., Wnehington, D. C.” Fish 

368, Bill of fape of mess at Wood’s 11011. 
369. Signal code of telephone-calls at Wood’s Holl, Mass., 1882. August, 1882. 1 

p. 12 by 16.5cm. 
370. Label-card €or shipping packages to Prof. S. I“. Baird, 1445 Mass. ave., Wash- 

ington, D. C. October, 1682. 1 p. 7.5 by 13cm. 
371. Directions in  regard to  Wood’s Hbll House linen as differcntly marked. Au- 

gust ,  1881. 1 p. 18 by 2 4 . 5 ~ ~ ~ .  
372. Postal messenger’s announcement that carp have been sent by express ; pail 

to be paid for and receipt returned. Hektograph. November, 1682. 1 p. 7.5 by 
13cm. 
373. Circular-letter announcing carp sent to central point t o  be expressed to addrese 

mamed in  application. Hektograph. October, 1882. 1 p. 20 b j  25cm. 
374. Postal blank receipt for carp. No €rank. 1 p,, and address on reverse. 7.5 

’by 13cm. 
375. Library catalogue-cards of U. 8. Fish Commission. 1 p. 

12 by 17cm. 
376. Circular-letter to railroads, acknowledging receipt of letter granting trans- 

portation of live fish in baggage-care. Hektograph. November 23,1882. 1 p. 20 
’by 25cm. 
,377. Blank request for transportation, with blank certified receipt. Stub attached 

for 10 entries. December 29, 1882. 16.5 by 39.5cm. 10 voluines, 100 pp. each. 
WP. Circular-letter giving the number of pages, plates, and signatures of Vol, I, 

Fish Commission Bulletin. Blank slip, with 3 questions attached, to be answered 
an8 returned. Hektograph. Noveniber 25,1882. 1 p, 19.5 by 31cm. 

379. Circular-letter of appointment in service of U. 8. Cornmission of Fish and 
,Fisheries. December 7, 1882. 1 p. 20 by 25cm. 
380. Circular.1etter to  railroad companies, -king them t o  transport car and 6 mes- 

wugers at special rate of 20 cents per mile. Hektograph. November 29, 1882. 2 
pp. 21.5 by 35.5cm. 

381. Circular-letter calling attention to  plan of inventory of Fieh Commission prop- 
.erty, to be taken January 1,1883. 10 classes. Hektograph. Qecember 4,2832. 2 pp. 
21.5 by 35.5cm. 

382. Circular-letter to  State Fish Commissioners, asking them to fill lhe inclosdd 
%lank (No. 383) for Fish Commission Bulletin, and offering volame 11 by signature, 
.as publiehed. Hektogaph. December 7, 1.582. 1 p. 20 by %om. 
W3. Blank for State Fish Commiseioners to fill. 7 questions. To accompany No, 

3138. Hektograph. December 7, 1882. 1 p. 20 by 31cm. 
384. Notice t o  callers that  Professor Baird will not see any on0 on business before 

10.30 a. m. 1 p. 8 by 10cm. 
385. Official envelope, “U. S. Commission of F i b h  and Fisheries, steamer Fish 

with penalty notice attached. December 20, 1882. 1 p. 8.5 by 1Scm. 
386. Offlcial envelope, “73. 8. Commission of Fish and Fisheries, steamer Fish 

J3awk,J’ with penalty notice attached. December 20, 1882. 1 p. 10 by 22cm. 
387. Letter-head, ‘( U. S. Commission of Fitih and Fiehcries, steamer Fish Hawk.” 

J a n u a q  8, 1883. 1 p. 19.5 by 25cm. 
388. Poetel-card receipt for signatnres 1-10 of Fish Cornmiskion Bullet in, 1882. 

Helrtograph. December 2, 1882. 1 p., aud penalty notice on rcvcrse. 7.5 by l3cm. 
389. Blank for invoice of U. S. Fish Commission property, with certified receipt 

attached. 5 columns. Decembor 29,1882. 1 p., nud filing on reverso. 20.5 by Bficni. 
390. Blank for application for space at London Fishery Exhibition, 1883. To ac- 

.company No. 391. 7 items. Dcccrnber 23, 1882. 1 1). 21.6 by 35.5cm. 

iD. C.” Fish Commiesion frank. August, 1882. 1 p. 10.5 by 24.5cm. 

Commission frank. August, 1882. 1 p. 11.5 by 26.6cm. 
August, 1982. 1 p. 10 by 15cm. 

November 24, 1882. 
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391. Circular-letter inviting fish packers and dealers iq the  United States to  exhibit 

specimens at London Fishery Exhibition. December 20, 1881. 1 p. 21.5 by 35.5cm. 
392. (Transferred to list of importautqublications.) 
393. Circular-letter to Stato commissioners of fisheries, iuclosing classification Lon- 

don Fishery Exhibit, and asking for State commissioners’ reports. December22,1882. 
1 p. 21.5 by 35.5cm. 

304. Circular-letter acknowledging receipt of application, and advising them to 
apply in  person at tho United States carp pouds a t  Washington for fish. Helttograph. 
November, 1881. 1 p. 20 by 25.5cm. 

395. Circular-letter to  railroad auditors, askiiig them to render bill on transporta- 
tion request issued. December 29, 1882. l. p 20 by 25.5cm. 

396. Blank for monthly liabilities against the U. S. Fish Commission. 5 columns. 
December 29, 1882. 1 p. 20 by 25cm. 

3W. Circular-letter to State Fish Commissioners and other fish culturists, asking for 
thoir photographs for Idondon Exhibition. January 13, 1883. 1 p. 8 by 13cm. 

398. Offlcial envelope, “U. 8. Commission of Fish and Fisheries, steamer Fish 
Hawk,” with penalty notice attached. 1 p. 8.5 by 15cn. 

399. Catalogue card for address of recipients of Report and Bulletin of U. S. Fish 
Commission. October, l S 2 .  1 p. 10.5 by 17.5cm. 

400. Blank for voucher. Account of espenses of propagation of food-fishes, 1883. 
January 11,1@83. 1 p., and filing blank on reverse. 20 by 25cm. 

401,402. (Transferred to list of important pnblications.) 
403. Orders issued by railroad companies concerning trausportation of live fish in 

baggage-care during 1kB3. January 12, 1883. 1 p. 11 by 18.5cm. Roan volume, 87 
pp. each. 

404,405. (Transferred to list of importaut publications.) 
406. Blank for sub-voucher, London Exhibition, 1893. To accompany No. 333. Au-. 

407. Circular-letter to Pennsylvania carp applicants, announcing fish direct by ex- 

408. Check-list of numbers. 7 columns. January 23, 1883. 1 p. 21.5 by 35.5cm. 
409. Circular-letter to crbditora of the  U. 5. Fish Commission, calling in aocounts. 

Feburary 2, 1883. 1 p. 20 by 25.5cm. 
410. F. C. Library loan card, giving No. of book, tilno of taking, and return. Feb- 

ruary 5,1W3. 1 p. 8 by 13cm. 
411. Oirculnr-letter giving general plau of London Exhibition and invitation to  

participate. July 26, 1882. 2 pp. 21.5 by 35cm. 
412. Return envelope Prof. Spencer F. Baird, for Disbiirsing Agent U. S. Fish Com- 

mission, with penalty notice attached. February 12, 1883. 1 p. 9 by 21.5cm. 
413. Circular-letter oEering Fish Commission Bulletin by signaturos, as published, 

i n  place of bound volume. February 12, 1883. 1 pl. 12 by 20cm. 
414. Circular-letter requesting parties to send for missing parts of Fish Commission 

h l l e t i n  at once, blaulc slip attnchcd, with 3 questions to bo answered and returned. 
aek togaph.  February 10, 1883. 1 p. 20 by 25.5cm. 

415. Blank for receipt of check. Reprint of No. 275. February Pa, 1883. 1 1). 7.5 
by 19.5cm. 

416. Postal-)lank receipt for signatures of bulletin. 1 p., and 
penalty notice on rovorse. ’8 by 13cm. 

417. (Transferred to list of important publications.) 
418. Blank for voucher acconut of tho appropriation for Interiiatio~ial Fishery Ex- 

alibition, at Loudon, 1883, W. V. Cox, disbursiug agent, Trcasury Department. March 
‘2. 1883. 

gust, 1882. 

prew from Washington. Hektograph. January 16, 1883. 1 p. 20 by 25crn. 

1 p., and filing on reverse. 9 by 22cm. 

February 12, 1883. 

1 p., with filing on the back. 20 by 24.5~~1.  
42‘3. (Transferred to  list of important publications.) 
420. Circular-letter calling in accounts against the Iuternatioual Fishery Eshibi- 

tion. March 1. 1883. 1 p. 14 by 21cm. 
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421. Blank for extracts of lettsrs for Fish Commjssion file. Hektograph. April 7, 

422. Circular-letter askingparties to  file receipt for carp. Reprint of No. 252. 

423. Circulrir-letter inclosing carp application. Geqeral distribution about the  

4!!. Blank for record of observations a t  hatching station, date, temperature, wind, 

425. Circular-lctter inviting suggestions on construction of a fish-way at Great Falls, 

426. Blank card for hatchiug record. 8 items : Number of eggs, whence received, 

427. Letter-head of ‘( Schoodic Salmon-breeding Establishment.” 1 p. 20 by 

428. L ~ b a l  addrosses t o  parties receiving Fish Commission Bulietin signatures. 

469. Circular-letter transmitting baggage-car orders, relating to  transportation of 

430. Fish-egg t,icket, giving name of party, kind of fish, number of eggs received, 

431. Postal blonb; for receipt of U. 6. Fish Commission Bulletin, w i t h  offer to  send. 

18&7. 1 p. 20 by 25.5011.1. 

April 10. 1 p. 14 by 16.Scm. 

1st of November. Revise of No. 301. April 15. 1 p. 13 by 20cm. 

sky, and tide. Revise of No. 61. M5y 1, 1883. 26 columns. 1 p. 39 by 53.5cm. 

of the Potomac River. Hektograph. April 10, 1W3. 2 p. 205 by 32cm. 

loss, temperature, &e. April 20, 1880. 1 p. 7 by gcm. 

26.6cm. 

Hektograph. April 15, 1W3. 27 separate labels, each 5 by 1Ocm. 

fish. April 4, 1883. 1 p. 20 by 25.5cm. 

and number ot eggs good. April 25, 1883. 1 p. 2 tickets each. 13 by 13cm. 

by signatures instead of by, bound volume. 1 p., with return addrew, 
and penalty clauso on reverse. 8 by 13cm. 

432. Retarn envelope, C. W. Smiley, 1443 Mass. ave., Washington, D. C. Fish Com- 
mission frank. June 5,1883. 1 p. 23 by 29cm. 

433. Pay-roll of the United States Fish Commission for 18a4. 8 columns. Reprint 
of No. 331. June 8, 1883. 

434. Blank for voucher. Account of expenses of propagation of fooddishes, 1884. 
June 8,1883. 1 p., and filling blank on reverse. 20 by 25cm. 

435. Bla?k-book for record of Fish Commission bills referred. 9 columns per folio. 
June 22,1883. 1 p. 20 by 25 cm. Bound vol., paper cover. 44 pp. 

436. Blank-book for statement of expenditurgs of U. S. Fish Commission. 12 col- 
umns per folio. June 22,1883. 1 p. 30 by 30cm. Bound vol. 300 pp. 

437. Circular-letter asking Congrewmen to ale carp application of constitucuts. 
July9, 1883. 1 p. 13 by20.5cm. 

438. Blank for cmp-eulture returns. 16 questions. July 12, lW3. 1 p. 20.5 by 
35.5crn. 

439. Circular-letter to  carp-onlturists asking them to fill and return No. 438. Jiilp 
12, 1883. 1 p. 13 by 2 0 . 5 ~ ~ .  

440. Circular-letter inclosing form of Quarterly Return of Property of U. S. Conimis- 
sion of Fish and Fisheries, with ingtructions. July 12, 1883. 1 p. 13 by 20.5cm. 

441. Circular-letter to  light-house keepers, giving instructions regarding occnn 
temperature blanks, with receipt for blanks. Hektograph. July 14,1883. 1. p. 20.5 
by 32om. 

442. Circular-letter asking U. S. Fish Commission employ68 to  fill and return No. 
443, July 14, 1883. 1 p. 20 by 25cm. 

443. Blank for return for Biennial Register. 7 items. July 14,1883. 1 p. 20 by 
‘15cm. 

444. Blank for extrncts from carp-culture returns, No. 438. July 
20,1883, 1 p. 20 by 25cm. 

445. Ciruular-letter to light-house keepers announcing Fish Commission Reports 111. 
IV, and V, and Vol. I of the Bulletin. 1 p. 20.5 by 
25om. 

446. Circular-letter regarding the edible qualities of carp, with instructions how to 
prevent a  oft or muddy taste. Hektograph, July 28, 1883. 1 p. 20.6 by 25.5cin. 

May 25, 18&. 

1 p. 255 by 42cm. 

Hektograph. 

Hektograph. Jiily 23, 1833. 
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INDEX TO THE FOREGOING LIST OF' BLANKS, CIRCULARS, ETC. 
[Nom.-The refonenew are to tho numbors and not to pngoe.1 

Abstract of diaburscmente, 241,342. 
Accounts callod in. 409. 
Account curront, reooipt for, 341. 
Account current with II. A. Gill, 240. 
Accounts London Exhibition callod in, 420. 
Accounts trnnsmitt,ed, 235,343. 
Acknowlrdgmont of lottors, 117,ll8,110. 
Ackuowledgrnont of mnckerol rotiirns, 33. 
Acknowledgmontof monhadon aud cod 1*oplics, 34 
Adnma Espress tilg, 270,271. 
Addrensos of conat towns, 74,75. 
Alosnuder, P. IT. & Co., roforoncos of, 122. 
Analysis of disburscmcnts, 255,300. 
Announcoinent of Imp by oxpress, 348. 
Applicntion for fish, 30. 103. 
Applicants for flnli, rocord of, 324, 325. 
Applicmtq for roport, reply to, 95,844. 
Applicntion for Hpnco nt London Exliibitlon, 300. 
Appointincnt lottor, 379. 
Auditora of railronda askod to  render bill, 395. 
Auditors of rnilroads lottor. 140. 
Baggngo.cnr circular forwardod, 148,205,207. 
Baggago.car, transport,ation of flab, 133,140,153, 

Boll cnlls, signal codc, 328,354. 
Borlin Eshibition, medalists, 128,133,212. 
Borlin exhibitors, 124. 
Berlin oxhibits, 70. 
Berlin Bishory Iabo1, 150. 
B o r h  motinl, photo of, inclosod, 212. 
Borlin shipping rccort~, 78. 
Biouninl ltogistor, rct.urns for, 442,443. 
Bc11 of faro, Woods Hall, 308. ' 

Bills rOftXTOi1, rocord of, 436. 
h m t i o s  of flsliiing vcssola, 102. 
Bulletin, roqiiost for missing signatures, 414. 
Bulletin ecnt to light-hcuso Icoopors, 445. 
Bulletin signntiirc lettor, 373. 
Bulletin signatinus offorod, 413. 
Blllletin Higuature receipt, 388,410,431. 
CnlifomiIL salmon distrilmt,ion, 132. 
Cnlifornin snlriiou hatching, 200,224. 
California trout applicnnts, compilntiou of, 313. 
Callers uotice, 884. 
Cnnuca fia11, 8peoimons mantetl, 200. 
Car trmsporhation, at Rpocial ratc. 380. 

CW'I), annouuciug moaaongcrs, 135,130,237. 
Carl, applicnnts, compilntion of, 251,250,820,840. 

applicants in I~ontuclcp, 284. 
applicants in Michigan, 208. 

CnrP, nPplicntion acknowlodgod, 258,334 394. 

Wlicat.ion inclosod, 301,350,423. 

i77,180,234,2w, 361,370,403,429. 

mnouncomcnt of ahipmcnt., 140,151,288,200, 

Carp, application blank, 130, 146,201,334. 

Bull. U. S. I?. C., 83-1.0 

/ 
Carp applications, request to fllo, 437. 
Carp npplicntions, roquest to flll, 250. 
Carp, apply at cnrp ponds, 304. 
Carp by express, 233, 200, 207,338,848,352,a72,407. 
Cnrp-culture returns, 438,439. 
Carp rultiirists, lottor to, 439, 
Carp, dead ; supply ncxt fall, 800. 
Carp distribiitiou announced, 337,373. 
Cnrp distributionlator, 144,152,154,155. 
Carp distribution, suminnry of, 299. 
Carp, rdiblo qiialitios of, 440. 
Carp, how to fill npplication blank, 248. 
Carp, iiivoico of shipment, 347. 
Cnrp, oxpioss envelopcs, 302 
C i q  lost in trnnsit, 285. 
Carp, oflor to Rend by express, 231. 
Cnrp-pond construction, 150. 
Carp rondy for distribution, 232. 
Carp rocoipt, 201,287,339,374. 
Cnrp roceipt wantoil, 183,252,422. 
Carp, sonson's distribution flnishcd, 148. 
Carp, supply scnt to  contra1 point, 149. 

Catiilogue card of roport and bidletin, 399. 
Cataloguo library oard, 875. 
Catnloguo offish cultnrists, 100,202, 
Catnloguo offish.denlers, 90,142 
Catnloguo of flshormon, 121. 
Catnlogue of fish.hntchers,203. 
Cataloyo of library, 257. 
CouaiiH rouchcrs, 70. 
Central hatchrry report, 277. 
Oortifirnto that bill8 nro oorroct, 274. 
CortiRcnto of pnsHangcr agent, 272. 
Cortifiento that sorviooa nro performed, 278. 
Chock-list of numbers, 408. 
Chock rccoipts, 276,415. 
Chocks, trnnsnrittal of, 242. 
Clnms. qucatiotis on, 85. 
Conet-town ndilrcsscs, 74,75. 
Const.town index, 51. 
Coiist-towii inquiry, 108,127,128. 
Const town8 invitcd to co-opcrnte, 40,129. 
Cod oxports, 125,120. 
Cod fishorios, statistics of, 17, 100. 
Cod-liver oil, qnantity, 159. 
Cod nnd mnckorcl v e s ~ e l ~ ,  tonnnge, &a, 167. 
3od rcplles acknowlodgod, 84. 
3od miti whalo ve~sols, tonnago of, 108, 
Sollcrtion of cggs, rccord of, 05. 
3ollootors of custom, fishing roascls, 100. 
:ollchctois of onstoms, lioenms issuod, 01, $3. 
2oninicrcc and navigation, oompilntion blank, 08, 
>ompilation of cnrp applloanta, .GI, 968, 820,346. 

Carp, whom to moot, 200. 
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Compilation of fish applicants, 230. 
Compilntion of 5ah and oyster report, 100. 
Compilation of shad applicants, ail. 
Condition of snlmon eggs, 264. 
Congressmen asked to file carp applications, 487. 
Const,ruction of ponds, 150, 155. 
Consumption of fish, questions on, 71. 
Co-operation letter, 40,129. 
Co-operation questions, 41, 72. 
Crabs, information asked, 184. 
Crabs, natural history of, 185. 
Currcnt account with H. A. Gill, 240. 
Dealers in fresh 5sh, circular, 104. 
Dcelcrs in fresh fish, blnnk, 213. 
Dealcre in salt fish, mldress wanted, 214,223. 
Dealers in salt fish aRkcd to respond, 230. ’ 

DRalors in salt 5uh, circular, 107. 
Dealers invitcil t.o exhibit a t  London, 391, 
Delaware River flshcrmoo, 1etLer to, 102. 
Dircctions about Wood’s Holl linen, 371. 
Dircctions for ocean temperature, 137. 
Disbnr~cments. abstract of, 241,342. 
Disbursing-agcnt envelope, 412. 
Disbursements, analysis of, 255, 306. 
Ihtr ibut iou of California salmon, 132. 
Distributionof carp, later, 162, 15C 165. 

Distribution of 5ah nnd oystcrs, 217. 
Ihtribution of 5sh by State commissiouem, Os. 
Distribution of fish, record of, 23, 24, 64. 
Distribution of Schoodic salmon, 133. 
Distributjon of shad, 134. 
Drafts, transmittal of, 242. 
Dxnwings, regiatc%r of, 282. 
Drcdging stations, record c>f, 30. 
Dulnmics and labels of canned flsh wnnted, 206.. 
Edible qualities of carp, 440. 
Euvelopea for labels for transporting carp, 862. 
Bnvelopc, pennlty, No. 0. 304. 
Envelope, pennlty, No. 6, 305. 
Bnvolope penalty, No. 9b. 317. 
Envelope, pennlty, No. 12, 330. 
Envelopc, p n n l t y ,  disbursing agent, 412. 
Envelope, pennlty, Fish H&wk, 385,880,308. 
Envelopes, pcnalt.y, manib, 318. 
Envrlopes, ponnlty, return, 319. 
Euvolopcfl, pcnalty, rctnrn C. W. Smilcy, 367,432. 
Eavelopee, ponalty, return G. U. Goocle, 366. 
Envolopcs, pcnalty, Wood’s Holl, return, 305. 
Eggs, application for, 103. 
Egg applicants, compilation of, 288. 
Eggs, distribution of, 120. 
Eggs, record of collection, 25. 
Exhibitors m t  Berlin Exhibition, letter to, 124. 
EKpcnditures and balances. statemcnt of, 245. 
Enpmditures, stntnment of, 430. 
Exports of cod, 126, 126. 
Exports, compilation of, 174,210. 
Exports, summary of, 111, 113, 115, 165, 166, 200. 
Erprces, carp by, 233, 200, 838, 348, 352, 372, 407. 
Extrnctn from letters, hhnk for, 421. 
Wsh-applicant#, compilation of. 120. 
Fish Coumiasion Report, exhausted, 06, 344, 
Fish compilation, blnnk, 100. 
Fish-culture, questions on, 48. 
Wah-culture, letter tu pereons intereeted, 47,101. 

*Distribution of eggs, 120. 

Fish-culture, requesting response to circular, 320. 
Fish-enlturlst~s’ circular, 49. 
Neh-eulturisb’ cataloguc, 199,202. 
Fish-denlcrs’ catalogue. 90.142. 
Fiah-egg ticket, 430. 
Fisheries, cod, statistics of, 17. 
Fisheries, maokerol, stntistics, 16. 
Fisheries, marine, statistics of, 12,46. 
Fisheries, Merrimac River, 104. 
NHheries, mullct, statistics of, 118. 
Fisheries, whalo, statistics, 21. 
Fisb-gunno, use of, 73,226. 
Fiah.hatchcrs’ calalogue, 203. 
Fish-ordcr hook, 309. 
Fish-trade and consumption of fish, 103. 
Fish-trade compilntion, 189, 190. 
Fish-trade letter, 42. 
Fish-trade, questions on, 71,224 
Fish transportation to NON Pork, 80. 
Fishermen, catalogue of, 121. 
Pbhermen near coast, inquiry concerning, 108. 
Fishermen. Taunton Rivcr, 103. 
Fishery products ot.hor than cod, 161. 
Fiah products, qnestions on, 82: 
Fishingvosscls, inquiry of customs ofAcer8, 106. 
Finh-way, Great Fnlls, 425. 
Food-tiah, information asked on, 4. 
Fresh-5sb donlors’ blnnk, 213. 
Fresh.fish dealers’ circular, 194. 
Frcsh-fish dealers, nanies of, wanted, 214. 
Fresh-fish dirtribution, 215,217. 
Fresh swordfish, queelions, 221. 
Progs, qiiestioua on. 171,lZ. 
Great Falls fi~li-wiiy, awks snggcstioas, 425. 
Guano, 5wh. ufle of, 73. 220. 
Hatching California salmon, 200.224. 
Hatching ostablishment, inquiry, 190. 
Hatching openitions of Stnto Commission, 08. 
Hatching oporntions, record of, 22, 62. 
Hntching, porsons engaged in, 598. 
Hatching record card, 426. 
Hatching stations, observations at, 61,424, 
Herring nnd sardines imports, 218. 
Imports, compilation of, 175,176,511. 
Imports, hciTing nnd sardines, 218. 
Imporb, sunimary of, 112, 208. 
Index for coast towns, 51. 
Inquiry Concerning hatahlng dnhlishments, 186. 
Insbruchions on cdiblu qunlitm of onrp, 446. 
Insurance of vr8ncls. 130. 
Invontory, plan of, 381. 
Invitation to oxhibit a t  London, 391, 411. 
Invit,ntion to S tah  Commissioners’ meeting, 244. 
Invoice of carp sbipmmt’, 347. ., 
Invoioo of property, 389. 
Ecntuoky carp applicnnts, 584. 
Lmbel addrcAacn. biillotin rcoipicnts, 428. 
Label, Berlin Exhibition, 156. 
Label for snlmon eggn, ,283. 
Label for Wood’s Holl pnckogoe, 804,3TO. 
Land4ockod salmon eggs sliippd, 105. 
Lnnd-locked snlmon planting, 204. 
Letter oxtrncta, blank for, 421. 
Letter heading, 303,314 316,320,6%. 
Letter howling.., Uorlin Exhibition, a&6. 
Letter hcading, Fish Hawk. 881. 

. 
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Letter hending, Scboodic Station, 427. 
Letter registers, received, 307. 
Letter registcrs, written, 308- 
Liability blank, 396. 
Liability book, 296. 
Librnry atalogoe, 257. 
Library catalogne card, 375. 
Library loan enrd, 410. 
Licenses for 5shiug issncd by colleotors of cus 

Light-lionso Iccepers supplies sont to. 100,119,112 
LightAousa lceepers letter, 94. 
Linru, u t  Wood’u Holl, 371. 
Lonn card of Library, 410. 
Lobsters, questions on, 178,170,181. 
London Exhibition, invitation to exhibit, 391,411. 
Mackc:el, nsks iufcnmntion about, 34. 
Nnckercl nnd cad vessole’ tonnnge, 107. 
Muclierel fishelies, statistics of, 16. 
Mnckorrl rctarnn, ncknowl dged. 33. 
Mackwcl vcsscl, ocoan tamperature takon on, 09. 
Maiuo mcnhaclm, movements of, 88. 
Naiuc n v ~ r  flshurira, 87. 
Marine fishcry statintirs, 12,45. 
Markets, h’ew England fish tradc, statistics, 81. 
Mnikrts, Now Pork flub-trade statistics, 20. 
Margliincl opter industrina, 70. 
Measurement of flnhe8,57,60. 
Meeting of State Commissioners, 244. 
Mcuiotandum blank, 316. 
Menlinden firme, occan temperature records, 169. 
Menhadm iirms, thermometcre forwarded to, 98. 
llIcnbntlcn on coast of Maine, 8R. 
Mrnhnden, questions on, 68. 
Menliden, replies neknowledged, 34. 
Mcuhnden stntistiw, 286. 
Menhnclen vessrls, list of, 77,77 a, 77 b. 
Menbadcn vrsscl, oocnn temperature, 69. 
Mcrrininc Rlvor flsliermen, 104. 
Mcflsenger carp, nnnonncement, 151,237. 
Michigan Lako, tagged fish in, 1. 
Morning raport central hatchory, 277. 
Mnllet iisherica, statistic8 of, 18. 
Naturalists naked to secure replica to consump 

Xsvigation, compilation blank. 93, 
Newspapers, rrqucst for, 114. 
New England mnrketn, frosh.ftsh trade, 31. 
Now Pork marltct, fish trnde statistics, 20. 
Obsrrvntions a t  hatching stations, 61,424. 
Obstivctioue in rivers, 188,207. 
Oceun temperature by menhndcsn and mackerel 

Ocean tomperaturc, instructions concerning 

Ocean tempernturo obscrvntion, clircotions for, 

Ocean temperntnre record, 36. 
Ocenn tompernturu sopplies sent, 108.110,313. 
Ocean tomperaturea by mcnhnden firms, 169. 
Wdcr book, 288. 
Order book for fish, 309. 
Order for snppliro, London Exhibition, 332. 
Order for work, or snpplics, 288. 
OSstor boats ant1 men, condition of, 84. 
Oyster circulnr and quoationa, 68. 

torn, 01, 92,158. 

tion ciroulur, 170. 

veJsrlH. 69. 

blmks, 31’2, 441. 

137. 

Oystor compildion blmk, 190. 
Oyster distribution, 215,217. 
O p t o r  firms, questions en, 
Oyster induntrica, 83. 
Oyster industrics of Maryland, 70. 
Oyster industries of Virginia, 104,186. 
Oyster industries, statistics, 182. 
Oyster transportation, 86. 
Packers nnd dealers in fish invited to exibit at 

London Exhibition, 391. 
Passenger agent, certiflcata, 272. 
Pay.roll,258,331,433. 
Planting of land-lorkad sdmon, 204. 
Pond eonstrnction, 150,165. 
Portraite wanted, 397. 
Postal-card, 285. 
I’ostmnater-Gonerd’s letter, 64. 
Products of fisheries, 160,161. 
Propagation of 5sh, persons interested, 249,250. 
Property invoice, 389. 
Property, quarterly return of, 440. 
Property rcceipta, 50,276. 
Propert>y rccord blnnk, MI. 
Property rogiatcr, 349. 
Quarterly return of property, 440. 
Quartermia&r’s transportation order, 146, 
Railrod nuditors’ letter, 146. 
Rnilrond auditors to render bills, S O L  
Rcoeipt for scconnte current, 341. 
IZeceipt for bulletin s ipatnre ,  888. 
Receipt for carp, 287,374. 
Receipt for carp wanted, 422. 
lloceipt fur check, 275,415. 
Receipt for flsh, 262. 
Receipt for property. 60,270. 
Receipt for transportation request, 348. 
Record of Berlin ehipmcnts, 78. 
Record of bills referred, 435. 
Record of qollectiou of eggs, 25,65. 
Record of diatribiition of fish, 23,24,62. 
Record of dredging statione, 90. 
Record o f  fish applicnnta, mi. 
Record of hntohiug operatione, 22. 
Reaord of obaerrntions aL station, 61,424. 
Record of ocenn tcmpurntnre, 85. 
Record of shad fcom Susquehanna River, 8% 
Record of shipment of fish, 248. 
boora  of work on loth mns~s ,  216. 
Register, Biennial, returns for, 442,448. 
Register of drawings. 283. 
Registor of letters, 307,308. 
Rogiatcr of property, 34% 
Register of requisitions, 853. 
Report of Fish Conimission oxhauetod, 95,944. 
Report of Fish Commission for light.bonae8, 445. 
Report of central hatahing, 277. 

Report on t,rout eggs wanted, 228. 
Roport Suhoodic salmon wantad, 383. 
Report State Fish Commission wanted, 2%, 393. 
bplios mked to eonsnmption ciroular, 170. 
ieply to applicantq for Mport, 96. 
Roquest for newspapers, 114. 
Zoqnest for transportation, 377. 
leqriisition blank, 254,347. 
lequieition ragistor, LU% 

Report of eggs, kc., 810. 
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Response to flsh.crrltnro circular asked, 229. 
Return of carpculture, 438,439. 
Rhode Island postmaster’s letter, 52. 
Rfvcr flsherics of Dclaware River, 102. 
Rirer flsherics of Maine, 87. 
River fisheries, questions on, 53. 
River fisheries, record of, 67,00. 
River flsheries, request that recorda be kept, 08. 
River-flsliery compilation blank, 131. 
River obstructions, 188,207. 
River temperature, 110. 
Salmon eggs, condition of, 204. 
Salmon cggs, label, 283. 
Salmonidoe cggs, how many wanted, 147. 
Salt-Ash dealors -ked to respond, 230. 
Salt-fish dealors’ circular, 197. 
Salt-$sh dealcrs’ lctter, 214. 
Salt fi8h distribution, 215,217. 
Salt-fish, letter to dealerw in, 223. 
Snlt.mnnufacture on Pacific coast. 101. 
Schoodic salmon distribution, 133. 
Schoodic salmon eggs, 203. 

Secretary of State, lcttei to, 99. 
Secretary of State, questions, 100. 
Shad applicants compilation, 311. 
Shad ascent in rivers, 192. 
Shad distribution, 334. 
Shad record, Susquehannah River, 89. 
Shad ticket, 302. 
Sholl-fish, questions on, 85. 
Shipment of carp announcod, 149,151,238,269. 
S ipment of fish, 97,240. 
&! ipment of lanil-loclced salmon, 195. 
Shipping record to Berlin, 78. 
Shipping tag, Adanis Express, 270,271. 
Shipping tag, containing carp receipt, 340. 
Shrimps, infoinnlion wanted, 184. 
Shrimpe, natural history of, 186. 

Signal code tclcphone, Wood’s Boll, 309. 
Sigatures  Bulletin missing, 414,410,431. 
Signatures of Bollbtin offered, 433. 
Spmc a t  London Exhibition, application for, 390. 
Spawn-tokcrs’ instructions, 298. 
State Fish Commis8ioner.s meeting, 244. 
State Fish Cornmiasion reports wanted, 225,393. 
State Birh Commissions, qucations on, 99,100,357, 

Statement of expenditure and  bnlanccs, 245. 
Statcmcnt of espendituros, 430. 
Stationery to light-house keepere, 110. 
Stations, drcdging record of, 30. 
Statistics of cod-5shedes, 17. 
Statistics of fishery marine, 12. 

Statistics of mackerel-flshing, 18. 

&%COaHt pOfJt-Ofb3S, 107. 

sip1 C O C ~ ~  of beii.caiis, 328, 354. 

382,383. 

SbtiHbkE O f  fishing Vt?ssCl8,11,48,157. 

STATES FISH COMMISSION. 

Statistics of mnrine fisheries, 45. 
Statistics of mullet flshcrics, 18. 
Statistics of Now England fresh-fish trado. 81. 
Ststist,lcs of New Pork market, 20. 
Statistics of ojster industries, 182. 
Statistics of whale flshcries, 21. 
Stat.istics rlvcr flsheries, 96. 
Stone imports nnd exports, value of, 219. 
Subvouchera, Berlin Exhibition, 360. 
Subvoucher blank, 290. 
Summary of cnrp distribution, 299. 
Susquehannah River shad record, 89. 
Swordfish, fresh, 221. 
Swordfish, pickled, 220,248. 
Swordfish questions, 222,247. 
Tag, Adams Express Compnny? 270,274. 
Tag containing carp rcccipt, 340. 
Taggod fish in Lake Xichigan, 1. 
Taunton Rivcr flahermeu, 183. 

Temperntnre book, 110. 
Tempcraturr, ocran record of, 35. 
Temperature on mcnliaden vcsscls, 88. 
Thermometers for Mcnhuden fishing 5rma. 98. 
Tickct for fish.egg:R, 430. 
Time report, 187,314. 
Tonnage of cod and mackcrel VCSSC~H, 107. 
Tonnage of cod and whalc vcssels, 108. 
Transfer of’ checks from circular No. 43,189, 
Transinittal of accounts, 235,343. 
Trnnslnittals of drafle, 242. 
Transportation at  special ratn, 380. 
Transportation of flah by railroads, El. 
Transportation of fish in baggagc C ~ H ,  188,140. 

Pransportation of Ash on passcnger traina, 358. 
Ilransportation of fish to New Pork markets, 80. 
rransportntion of oyster, 80. 
Transportation order, payment of, 140. 
Prauaportnt,ion rcqucst, 377. 
l?ransportstioii icqucst, receipt for, 340. 
rrout eggs, report on, wanted, 228. 
rurtlcs, questions on, 171,172. 
Value of stouc imports and exporta, 219. 
Voswla, fishcry ~tatistics,11. 40,157. 
Vesscls, fishing bouutics, 102. 
Vessels, fishing licenscs, 158. 
Vcssels, insnrnnce of, 130. 
Vessrls, of cod and macltcrel tonnago, 187. 
Vcascls, of cod and whalc tonnago, 108. 
Virginia oyster industries, 104,105. 
Voucher, Berlin Exhibition, 359. 
Vouchcr, London Exhibition, 838,418. 
Vouchers, propagation of 58hes,141,236,400,434. 
Vouchers, Tenth Ccnsus, 70. 
Whnlo and cod vesacls, tonnnge, 188. 
Vhale fisheries, statbthJ of, 21. 

Telephone Calls, Wood’s IfOll, 309. 

153,177,180, 205, 234, 200,351, 376,403,420. 
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% - F O U R  T A B L E S  B I l O W I N G  T P L E  A M O U N T  OB P U B L I C  M O N E Y  A P -  
P R O P R I A T E D  POIS O A R R Y I N G  O R  TIIIE U N I T E D  STATES CONMIB- 
UlON OB EISlI A N Q  P X U U P P J X I E S  A N D  TIIE VAILIOUS STATE COM- 
MISUXONS RBOM lS05 T O  1SS2, I N C L U S I V E .  

B y  CIPAS. 'W. SMILEY. 

The tables which are presented herewith were originally designed in 
1880, being brought dowvn to that date and exhibited a6 the Berlin Ex- 
hibition. They hare now been completed for the use of the London 
Exhibition. The data haxe been derived from the records of the United 
States Fish Commission mid from correspondence held with the secre- 
taries of state and the fish comluissiouers of the various States of the 
Union. The tables may consequently be regarded as very accurate. 

TABLE I.-Appropriations for the United rs'tates mlb Commission work, 
1871-'S3. 

1871-'72 . . ~ ~. { $2 i:: 
1872-'73 ..... 5,000 

1878-'74 ...... 6,000 
1874-'76 ...... 6,000 
187&'70 ...... 6,000 

1876-'77 ._._.. 5,000 
1877-'78 ............... 
1878-'70 ............... 
187D-'80 ...... 8,600 

1@0-'81 ...... 8.500 

................. 

1,000 17,500 
47 GOO 

l l ooo  17:500 

GO 000 

20 000 
l looo { 5O:OOO 

76,000 ifooo 15,000 

1,000 85,000 

18 000 { tion 

1882-'89 ____ ._ I  3, 600 1 1,000 I 118,000 
Total ..I 47,500 1 10,500 I 727,645 

Total 

$8,600 00 

30,000 00 

38,600 00 
23,500 00 
71,000 00 

86,046 00 

70,700 00 

70,000 00 

5,000 00 ("2 E:: 1. ................. 
5,000 00 16,000 1 *6,001 46 *42,000 
30,000 00 { :$!:! 1 $8,000 1,600 220,000 00 

70,201 45 I 816,200 8,000 8,000 1,100,055 45 

lG7,OOO 00 

!! 16,000 121,500 00 .................... 
10,000 00 115,709 ........ $1,500 828,710 45 

--------- 
I 

30,000 00 I {  * --------- 
70,201 45 I 816,200 I -  8,000 1 3,000 i 1,100,055 45 

* Defloienoy nppropriation. 
1870-'80. Appropriation for tho Tntornntioual Fishery Exhibition in Berlin $20,000. 
1882-'83. Appropriation for the lntornationnl Fishery Exhibition in Loncloi, $53,000. 

Tho State appropriations are put down under the years in which they 
were made, which usually are the years preceding the expenditure. 
This explains why the following tables close with 1882. 



TABLE II.-Approprintions for the work of Btnte Fish Conzmissions, cr.rmnged in alphobeticnl order. 

1882 

- 
$250 

1865. 1866. 1867. 1868. 1869. 1870. 1871. 1672 1873. 1674. 1875. 1876. 1877. 
--- ----- __-__-- 

Alabama ................. I ..... I...... I ...... I ...... I ...... 1- .... -1 -1 - i - I- ! - 1 - 1 - Total. 
-- 

......... 
$500 

$5,000 
200 

1,000 
.............. 

500 

I 
1879. I 1879. 

- -  
.............. 

85,000 
1,000 
3,000 

500 

-I- 

- 
5,000 
3,250 
5,000 

150 
500 

......... 
52 000 
11’650 
53:340 

300 
3.500 

.............. 
4,200 4,200 

500 500 
1,500 1,50( 
3,700 - 

13,000 13.000 
5,000 5,000 
7 000 6 000 
5:OOO 5:000 

500 3,000 
....... 500 

500 2,000 
3,204 2,077 
4.000 5,000 

15.000 15.000 

Connecticnt ..................... 
Delswura : 
Georeia.. 
nlinols 
Indiana 
Iowa 
Kinsas.. 
Kentucky 
Maine. .............................. 
Marjland 
Massachosetta ............ 
Michigan 
Minnesota 
Missouri .................. 
Nebraska 
Nevada 
New Hampshire ................ 
New Jersey 
New Pork 
h’orth Carolina. 
Ohio 
Oregon 
Pent sploania, ................... 
Rhode Island 
SouthCarolina 
Tennessee 
Texas. 
Utah.. 
Vermont .................. 
Virginia 
Washinzton 
Vest ,  Vir,&& 
Wisconsin ..................... 
Wyoming 

................ 

-I 

51000 I - 

.......................................................................................................... ........................................................................................... 500 500 

............................................................................................................ .................................................................................. 1.500 1,500 4,375 5,575 .................................................................................................. 500 ....................................................................................... 1,500 1,500 
1,000 1,000 3,000 2,000 2,000 2,500 3,500 4,500 1,500 2,500 8,700 ........................................................... .......I. ..... 6 500 6 4CO 13 000 000 - $7,000 10,OM 12,OOO 2,5M) 4,000 5,000 5,000 5,000 5: 000 5: 000 5: 000 . 5:OOO ................................................... .............. 7,500 7,500 7,000 7,000 7,000 ........................................................ 500 1,000 1,000 5,000 

500 
........................................................................................................... 

................................................................................................... $00 
100 1,000 2,071 1,429 1,231 1,864 I 300 2 443 1 950 1 990 776 1,528 ................................................ - - 1:500 1:500 $000 3’000 2 500 5,000 .................................... 1, OOO 110,000 10.000 115,000 15,000 15,000 ,Ad, 000 129: 000 \l< 000 15,000 

.............................................................................. _ I  - ........................................................................... 500 500 5,000 5,000 4,000 
................................................................................................... - - - - - - - 18,080 18,080 1 5,470 15,000 8,000 ................................. - - 1,000 2,500 1,500 1,500 1,500 1,000 500 -. ..................................................................................................... ................................................................................................... - ............................................................................................................. 
........................................................... - - - - - - - 
................................................................. .I .............. - 2,500 2,500 2,500 

............................................................................................ 1,500 

................................................................................................ 

......................................................................................... - -  - 

I 1:::::: .............. 1 .............................................................. ....... 

........... 

- - 106 100 231 680 321 4!5 531 1,335 775 761 515 

............................................................................................... - 
,.. , .......,....... ................................. 500 360 , 2,000 10,000 8,000 

.-..I = - 
5,000 

850 
1,000 
2,500 

500 
7,000 

750 

- 
1,000 1,000 
2,500 - I -  4,000 

........ 
5,000 

850 
10,800 
21,500 

8 100 
5?1860 
$350 

......... 
1,500 1,600 
8,000 8,000 
....... - I -  - 

Total 

N-.-The following States and Territories hare not as yet appointed F‘sh Commissioners : Dakota. Florida Idaho, Louisiana, Xi6 
* The dash is used in the a b o r ~  culnmns to denote the esistencle of a commission, bnt without appropriations. 

-.____ 

1880. 1 1881. 
-- 
..-..I Go 
$5,000 5,000 

1,000 6,000 
2,500 - I -  5,000 

....... 1% 
500 1 500 

2,000 1,000 ....... 1,000 
5,700 3.700 

10,000 7,500 
1,000 1,000 - 3,156 

I -  - - I -  
1,000 1,000 Lo1 Go 
1,000 2,000 
2,000 7,000 
800 800 

105,075 1120, 470 20.948 \1,101,096 

ssippi, Ifontam, New Mexi- 



- 
NO - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1R 
19 
20 
21  
22 
2 Y  
24 
25 
26 
27 
28 
29 
30 
31 
3'2 
33 
34 
35 
36 
37 
38 
39 

- 

Georgia 
Kt~ntucliy 
Colonrlo 
Kansas.. 
Hissonri.. 
Xevada 

rennessee 
Washin~&m 
West Virginia 
Sooth Carolina.. 
Nebmska 
Wyoming 
Teras 
Orezon 
Arizona 
1)olamare 
Ixdiana ................ 

Forth Carolina 

TABLE 111.-Appropriations for the work of the State Pish Conmiosions, nrranged in tile order of' their organization. 

........................................................................................... ........................................................................................ 1,500 . 1,500 I, 500 1,500 

................................................................................................ 500 500 500 
................................................................................................ 500 500 3,000 ................................................................................................. 500 500 2,OW 

.............................................................................................. 200 200 1,000 

.......................................................................................... - - - 
.............................................................................................. - - - ........................................................................................... - - -  ........................................................................................... 1,500 1,500 1,600 ................................................................................................ - SO0 .............................................................................................................. 500 
.............................................................................................................. - ................................................................................................................ - ................................. ............................................................................ .:..... 

...................................................................................................................... ................................................................................................................... -., .......................... .......I.. ................................. .......I ................... 

1878. 1879. 

..... 

State. 

Massachusetts. 
Vermont ........... 
Connecticut ............. 
New Hampshi re..... ...... 
Maine ............................ 
New Pork ............................ 
Pennsylvania. 

RhodeIsland 
California ................ ..... ... 
New Jersey.. 

............. 

Total .......... 

__ 
1880. 

js, 000 
1,000 
2,500 
2,000 

LO, 000 
6.075 
L5.000 
1.ouo 
5,000 
5,000 

5,000 
9, 000 
2,000 
3,700 

11,500 
5.000 
2,503 
2,000 

- - 

500 
2,500 
1,000 

3.000 
2,000 

500 

- - 
- 
1,000 

500 
800 

- 

- - 
...... ..... 
...... 

05,075 

- 
1881. 

$5.000 
1,000 
5,000 
2,000 
7.500 
5,000 

15,000 
I ,  000 
5,000 
4,000 

8,000 
5,000 
7.000 
3,700 

10,000 
5,000 
2,500 
1,000 

500 
2,500 
6, U00 

3.500 
1.000 
3,214 

- - 

- 

- 

- - 
2, on0 
3,156 
3,700 

800 

250 
150 

1,000 

- - 

20,470 

~ 

1882. 

gls 000 
1,000 
5,000 

7,500 
5, 000 
15,000 

5,000 

...... 

..... 

- 
850 

'I. 500 
5,000 
7,000 
3,700 

IO. 000 
5,000 
2,800 
2,500 

500 
2,500 
3,250 
1,000 
3,500 
1,000 
8,012 - -_ 

500 
2,286 

750 
3,700 

5,000 

2.54 
150 

1, 0ou 

20,948 

- 

-- 

- 
Total. 

$95,500 
10,800 
53,3Fo 
26,463 

111,630 
46,975 

210,000 
I1 500 
52,000 
33,500 

850 
68.500 
39.000 
52,860 
32.450 
96,500 
32,5UO 
21,500 
5,500 

3,500 
13,500 
11.650 
3,000 

14,000 
7,000 

11,226 

........ 

........ 

........ 

........ 
8.100 
6,242 
8.400 
2,3x 
5,000 ........ 

500 
300 

2,000 

,101,(~96 



Salary of Commiesionore. 

Alabama ..................... 
Aricoua ...................... 
Arkansas .................... 
California .................... 
Colorado ..................... 
Couueotiout .................. 
L)elawaro .................... 
Geurf.95.. .................... 
Illinom ....................... 
Indiana. ..................... 
Iown ......................... 
Kansne.. ..................... 
Kentucky .................... 
Maine ....................... 
Maryland .................... 
Y~saohusetts. .  ............. 
Miohinan .................... 
Minneeota ................... 
Missouri ..................... 
Nebraska .................... 
Narntla ...................... 
Nem IInmpshiro ............. 
New Jersuy.. ................ 
New Yolk’. .................. 
3orth Carolina ............... 
‘Ohio . . _ _  -. . - - - - -. . - - - -. - - - - - - 

Salary of Superintendenta. 

~~ ~~~~. ~ 

Oregon.. ..................... 
Yonuuylvnnia ............... 
Ithocle ISl511ld ................ 
S0ut.h Cnrolina ............... 

None. ......................... 
h’oue.. ........................ 
None.. ........................ 
Noiw .......................... 
None.. ........................ 
$3 per day when at work . . -. . 
Nvuo ......................... 
None.. ....................... 
None.. ........................ 
Nono.. ........................ 
Conimissioner, $1,200 ; nssist- 

nut $000 )or year ........... 
$3 poi. day lor 60 dltg~. ........ 
None. .................. 
Two $500 each and exponaea.. 

O& at $150 per mouth ........ 
Nouo ........................ 
None.. ........................ 
None.. ........................ 
None. ......................... 
Nono. .................. 

$1 5Oi) encli.. .... ........ 

T‘mncs8oo. .................... 
Toxns ........................ 
Utah. ........................ 
vwulont. .................... 
Virkfinia.. .................... 
Wa~hi l i~ton.  -1.. .............. 
West Vireiuin ............... 
Wisconsirr .................. 
Wyoming.. .................. 

$150 por mouth. 
$900 per annum. 

$900 per yoar. 

$1,200 per annum. 
$3,0oo pi”’ nu1111i11. 
$75 per nionth ; also a a( ore 

$000 per aiiuiii~~. 
tary, at $500 per annum 

2 
3 
3 
3 
1 
3 
1 
1 
3 
1 
1 

1 
10 
3 
2 
3 
3 a 
3 

1 a 
3 
4 
1 

3 
1 
6 

1 
3 
I 
1 
a 
1 
1 
3 
0 
1 

a 

a 

Nonu.. ........................ 
None.. ..................... 
$1,500 per Rniiutu ; assistant, 

Nvue. ......................... $720. 

$3,000 per annum. 

81.200 and $800 Der vear. - -  
None. ......................... 
None. ......................... 
Nono. ......................... $720 pop anuurn. 

........................ 
. .  

None .......................... 
$1 BO0 per annum . ._. _. . ____. . 
None.. ........................ 
Nono. ......................... 
Nolle ......................... 
None.. ........................ 
None.. ....................... 
Nono. ......................... 

NAIlo.. ........................ 
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10.-SOME O F  THE E A R L Y  EEBULTS O F  THE INTBODUCTrON O F  
U O D  G X L L - N E T S  A T  G L O U C E B T E R ,  M A S S A C H U R E T T B ,  1860-1881. 

B y  S. J. MARTIN. 

[Letters to  Prof. S. F. Baird.] 

Afew remarks on the cod gill-nets used by Capt. George H. Martin 
on the schooner Northern Eagle. He set them one night on the Honey- 
pinks, and got 1,000 pounds of cod ; .but the bottom was rocky, and the 
nets were somewhat injured. Afterwards, he set them in Spanish Bay, 
and obtained 4,000 pounds in two nights. The fish were very large, 
averaging 22 pounds apiece. The catch of the nets was greater than t'hat 
of the trawls. One boat fishing close to the nets with 10,000 hooks got 
2,000 pounds. Captain Martin thinks the nets mill work well. Those he 
has are ti0 fathoms long and 3 fathoms deep, with glass ball floats, like 
those which we used ; but the twine is too small awl breaks easily. He 
has gone to Boston to get &gLt more, made of salmon twine, with R 
length of 100 fathoms each and a 10-inch mesh. The fish are scarce. I 
will keep YOLZ posted on the nets. 

GLOUCESTEB, MASS., December 1, 1880. 

The schooner Northorn Eagle made a second trip down in the bay 
and obtained (3,000 pounds of large cod, which were sold in Boston for 
34. cents per pound. She had no bait bill. The schooner 13reeze went 
out a t  the same time, and had a bait bill of $54. She used 10,000 hooks 
on the same ground where tho nets were set and took 7,000 pounds, half 
of her fish being small. 

They are going to have three nets, 50 fathoms long, to a dory, which 
mill make twenty-seven in all. 1 think that, after t h y  arc equipped 
they \vi11 get a good trip in two nights. The men no longer get their 
fingers cold by cutting up frozen herring, and do not have tho trouble 
00 baiting trawls. The decks are clear, and when the nets are hauled 
the tish are put into a pen on deck and salted. The nets have, each, 
twenty two glass-ball floats, and twenty-two bricks for sinkers. The 
herring catchers don't like to see them introduced. 

QLOTJCESTER, .MASS., December 10, 1880. 

The Northorn Eagle has made a third trip to the bay, with the cod 
gill-nets. She mas gone two days. The weather was bad, but  they 
Net the nets five times and got 15,000 pomids of largo cod, ;bversging 23 
P01xnds apiece. Eight thousand pounds were taken a t  one haul. The 
first nets they had artre condemned; the twine of which they were 
m d o  was too small and they mere torn a11 to pieces. They now have 
twenty-four nets, ti0 fathoms long, witha lO-inoh mesh, all made of salmon 
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twine. Ipswioh Bay is a hard place to fish in with nets. The fish are 
all caught on a plitce ten miles long northeast and southwest, aud two 
miles wide southeast and northwest. If one gets outside of that range 
he will take nothing. There are fift,y sail of vessels fisliiug 011 that 
srnaJl piece of ground. The vessels will average six dories eaoli, and 
each dory sets 1,000 hooks. The Northern Esglo set her uets one iiight 
outside the trawls, and got oulg 300 pounds of fish. The nets were 
then taken up and set on a buuch of rocks, and there they caught plenty. 
One vessel set her trawls across the nets and hauled oue up and cut i t  hi 
two. I: think that in the spring, wheu the bait gets scarce, SOIUB of the 
vessels will go to George’s, and the Northern Eagle will do better, as 
she can then set her nets in deeper water. She has done as well as the 
trawlers, and has hac1 no bait-bill to pay; the last inorning the nets were 
hauled one man got 68 large fish in one net. The water was 11 fathoms 
deep where the fish were taken. They have to lie still all day7 as 110 

fish are caught in tlie nets exoept at night. 
GLOUUESTER, MASS., December 28,1850. 

The schooner Northern Eagle has made a trip to Ipswich Bay wid 
has done well. She sold 19,300 pounds in Portsmouth and 15,500 pountln 
in Gloucester. They uuder-run their nets seven mornings. Xoue of 
the trawlers got half as many in the same time. They nerer took their 
nets up till they got ready to come home. They had thein down a n‘c& 
and three days ; got 8,000 pounds one hanl. The fish they l a n d d  in 
Portsmouth averaged 24 pounds each. The trawlers say the fish are 
tlcarce in Ipswich Bay. One vessel went out when my sou, George €3. 
Martin, did, aiid arrived this morning with 4,000 pounds. Tl1ey did iiot 
get their nets torii much this time. The crew are as proud a8 a dog 
with two tails; no bait-bill j no trawls to fix. The trawlers IiiL1-e not 
bothered them much this time ; they lose too mauy hooks. Tlicre are 
two vessels a t  Portsmouth which are goiug to have nets. 1 tliinlr seine 

of the boats here will have nets. Most of the tiliore boats will have 
nets in the spring. When hait gets scarce the nets mill do well. There 
were 52 vessels fishing in Ipswich Bay laHt week-a large fleet for so 
small a place. The fish are ful l  of r i p  spawn. I saw four and a lialf 
barrels taken from 15,000 pounds of fish. Tho female f idi  are very 
large. Onu-half of our vessels sell their fish in Portsmouth. George 
told me to day that they got 10,000 pounds a t  o m  haul instead of 8,000 
pounds. One dory got 84 fish. Schooner Phautoin arrived to-day with 
8,000. It went down the same day that George did. So the uets oatoh 
more fish than the trawls, thanks to Professor Eaird. The crew made 
$32 to a share. 

GLOUUESTER, MASS., Junuary 12, 1881. 

The schooner Xorthern Eagle, Capt. G. H. Martin, hns returned from 
her sixth trip in Ipswich Bay. She got 35,000 pounds in four nights, 
which is three times as much as the trawlers obtaiiied in the same time. 
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On the morning of January 19 she got 18,000 pounds in oue haul. The 
schooner Christie Campbell had 10,000 hoolrs set abreast of the xiets a t  
the same tiiii(>, and caught 37 fish. Captain Rlartiu sold his catch to-day 
a t  $1.40 a huiidretl pounds. The following vessels are haying uets 
iuade : Schooner Emma L. Osier, 1s nets 60 fathoms Ioiig j schooner 
Detiance, 76 iiets j schoonhr David A. Osier, 18 uets. Some of the ineu 
that are going iii small boats are knitting two iiets each. Joliu Pow 
hi18 a vessel which is going to carry nets to the Grand Baulis. Captain 
7;\'heeler, of the suhooiier Defiance, wexit to Bostou yesterday and or- 
dered 900 fathoius. I thiiili that next iiiouth a11 the boats will have nets. 
The net coulp;~u~- ought to give Captain George a gaug of uets. It 
has more orders than it can fill in tliree weeks. The glass-blowers 
told Captain Wheeler that they had 2,000 bnlls to blow. There weru 
five masters of vessels over to see Captain Msrtiu to tiiid out Iiow the 
iiets aro set and how they are rigged. Some thiuk that if a11 [lave nets 
they will iiot get so maiiy fish. I t  is suggested that tlie bait 011 the 
trawls toles the fish. The coinplaint is made that, if all 1 1 ; ~ w  nets of 
10 inch mesh they will not get a u j  sinrtll fish to cut up j so iriuch the 
better; the large ones will fetch a higher price. Captain Mnrtin tliiuks 
the nets are good thiugs, because they give t,Iie small fish a cliaiice to 
grow. He does not think they mill  hurt tlie tishiiig 11s inucli as tlie 
trawls. I n  t h e  nets they get all that '( ~ i i e s h , ~ ~  w h i h  ou t h e  trawl the 
fish often break the gangings arid go off with tho hooks in their throats, 
which goon kill them. 

Captain Martin iu six trips has laiidecl 130,000 pounds of fisli, which 
were all sold round. He (lid xiot have a, liuiitlred pouiids of snia,lI ones j 
while sonie of the trawlers got one-third small. Tlie bait-bill ofsoine of 
the vessels that started wheu he did is $380. The inexi on the herriug 
vessels sweiir at  the nets because they thiuk uoiie of the  shore boats 
will buy bait after this month. 

GLOUCESTER, MASS., Jamuary 22, 1881. 

The vessels with cod gill-nets are doing well. The schoonw Defiance, 
with eighteen nets, got 45,000 pouuds in seven nights. The schoouer 
Blorrill Boy, with twrlve nets, got 24,OUO pounds in five nights. The 
schooner Ernrna 8. Osier, with eigliteeu nets, got 54,000 pouuds in ten 
nights. The Northern Bagle got 12,000 pounds in three nights. There 
are several more which I have not heard from; they do not bring their 
fish to Gloucester, as they can get a better price at PortRmouth, and 
they do riot have to come for bait. It bot'hers the fisherinen why they 
cauiiot get big fish on the trawls. The average weight of the travil 
Bsh last week was 10 pounds ; of those caught jii nets, 384 poiiads. 

The 
weather (luring the past week lias been cold auci foggy. There are in 
Gloucester 300 nets. When they all are in use we shall hear of good 
work. I 51x11 matching to get some spawn. I think sonitf of t h e  boa& 

There are are now 10 vessels altogether which have nots. 
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will be up Sunday. One vessel from Portsmouth and three from SR amp- 
scott have nets. The schooner Barbara Frietchie has gone to the West- 
ern Bank, carrying three nets ; and schooner Commodore Poote is going 
there with the same number. Some of the vessels tried floats made of 
cork boiled in pitch, which filled with water in two nights. One had 
hers of sheet-iron, but they flattened together. Now, all have provided 
themselves with glass ones. On Monday they got 2Q cents per pound 
for fish iu Portsiuouth. The wind is blowing fresh from the northeast 
to.dny, and the nets cannot be hauled. 

GLOUCESTEB, MASS., March 2, 1881. ‘ 

The vessels with cod gill-nets have failed to get fish during the past 
week, as the weather has been too rough. Some of them hauled their 
nets this morning, getting from 2,000 to 3,000 pounds, which sold at  5 
cents per pound. Scliooner George Clark, jr., has returned from the 
Western Bank. One of her 3 nets was out two days in 60 fathoms of 
water and caught only 19 f i ~ h .  The weather was rough, and I do not 
thiuk the net mas set right. The sinkers were too small; i t  takes 4 
pounds to sink one ball, and some of the sinkers she had weighed only 
2 pouuds. Schooner Commodore Jj’oote set 2 nets in 50 fathoms of 
water on Western Bank, ancl got 50 large fish to a net. Next month 
when the fish get into shoaler water the nets will do well. 1 think 
they would be successfhl iu 60 fathoms if they were set right. George 
[Uapt. George H. Martin] is going to the Wester11 Bank next mouth mil 
will give tho nets a fair trial. He will take 32 of them with him. 

Three were shot at Province- 
town; there are many in Ipswich Bay, arid the fishermen say there are 
plenty of them’on George’s. There ie a great school of herring on 
George’s, which are of very large sizc. The weather is very cold. For 
two mornings the thermometer has been a t  190 at six o’eloclr. There 
are two Gloucester vessels at Grand Manau. 1 think they will each get 
a load of frozen herring. A small vessel arrived this evening with 

VGe shRll hear more about the nets next week when other Western 

GLOUUESTER, MASS., March 6, 1881. 
The spawn I sent yon this morning was the best I could get. There 

were 7,000 pounds of codfish here this morning, but there was oiily a 
bucket of spawn from the whole. They were nearly a11 large, ripe, male 
fish. Captain Gill says that on Wednesday he carried 6,000 pouiicls of 
cod to Portsmouth, which were half females. I never A ~ W  all the fish 
males before a t  this time of the year. I opened 23 that cmno out of a net 

.yoshrclay, and every one was a male. 7 thirik the female fish will COUJP 

ba& as soon as the sea goes down. Schooner Martha Jane had 6,000 
pounds of’ codfish. Her captain gutted his fish and sent thrin to Bos- 
ton. He sa378 they were all males. The fishermen think it strange that 

Finbilck whales are plenty on the coast. 

50,000. 

Bankers get home, and then I will write again. 
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the female fish have gone in so short a time. All the vessels that carry 
nets are at  home mending them, as they were badly torn during the last 
storm. Almost all the nets went adrift, but mere all recorered. Their 
drifting was caiised by the strong tide resulting from the freshet in the 
rivers. The men like the nets first rate. Herring are selling today for 
$1.25 per liuntlred. It comes hard on the trawlers, but it does not 
affectthenetters. I think that this meek, when the latter all get to work, 
we shall hear of good fishing with the nets. There will be 180 nets down 
this week in Ipswich Bay. 

GLOUCESTER, MASS., March 15, 1881. 

There were 0 vessels fishing with cod gill-nets in Ipswich Bay last 
week. They carried 21 nets each, and averaged 20,000 pounds of nice 
cod to n vessel. The trawlers had to leeve the bay, as they could not 
get bait. Some of them bought razor-clams arid tried them on the 
trawls. Several got 7,000 pounds as the result of the week’s fishing. 
Their fish mere of @mall size, but those taken in the nets mere large. Tho 
ntormy weat,her has hurt the nets. Two mornings in last week tlie water 
was too rough for them t o  be hauled, and, lying on the bottom with fish 
in them, they were badly twn. A new scliool oC cod entered the hay last 
week. A quarter of them were females, and large. If the weather is 
good this mock the netters will do well. All the large t rmlers  have 
quit; but so much the better for the netters. They are getting nets all 
along the eastern shore. 

GLOUCESTER, MASS., Jfuroh 23, 1881. 

The vessels wit11 cod gill-nets did not do much the last week. Tho 
weather mas too windy. .They under-ran their nets twice, and found good 
fishing. The fish were large, and h d f  of them were females. The 
weather has been cool the last two days, and the wind has been blowing 
hard from the northwest. Poor chance for the netters. 

I suppose you have heard all the news about the mackerel that Sol. 
t7acobs carried in to New Pork. He caught them 40 miles southeast 
from Chincoteague. The maclrerel are only 9 inches long, but they are 
plenty and extend from the southeast part of La Have Bank to as far 
6011th as Chincoteague. On the dag when Sol. Jacobs got his mack- 
erel there mere a great many schools seen, and if i t  had been fino 
weather hc could have gotten the vessel full. A telegraphic dispatch has 
just come telling of the loss of the schooner Lizeie E. Clark. She was 
bound south after mackerel, and was upset in a squall. All the mem- 
bers of the crew were saved. 

GLOUCESTEB, MASS., Jfurch 24, 1881. 

The net fishing in Tpsmich Bay is almost over. They have not caught 
any fish there this week. Tho Northern Eagle got 500 pounds on Sat- 
urday night und 800 pounds on Sunday night. George [Capt. George E. 
Martin] is going to the Westeru Bank. Tho vessels that carried neb 
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there did not give them a fair trial. When George gets back we shall 
find out what can be done with them on that ground. A large achool 
has been on the Western Bank. Some of the fisbermm thiiib that as 
soon as the boats left off trawling the fish went away, for they snppnse 
that the bait which comes off the trawls attracts them. Most of the 
iietters are going to the offshore grounils. No cod hmeyet  beeu caught 
in Boston Bay this spring. The haddock vessels have done well this 
winter. If George gets a good trip on Western Bank a good marly 
others will go there with nets. They all want some o m  to go first. 
Hope he will do well. 

GLOUCESTER, MASS., April is, 1~81. 
-Ten sail of vessels have put their cod gill-nets a,shore. There are 

fish in Ipswich Bay, but they cannot be caught with nets. Two boats 
caught, with trawls, 26,000 pounds of fish in five nights and days. The 
highest catch in nets was 3,000 ponnds i i i  the same length of time. 
Nets mere set a t  the same place where the trawls were, but took no 
fish. 0 1 1  Tnesday night the schooner Anna, Bell took 5,000 pounds of 
fish on trawls. The schooner Rising Star, with 24 nets, got 2G fish. 
The netters had to give i t  up. I t  works tlle same way off Gloucester. 
Some of tlie small boats had 2 nets set and got no fit;h. Trawls set 
in  the sitme place took 300 aut1 400 pounds. Schooner Annie Fey set 
C nuts or1 Western Bank one night and canght 1 fish. Perhaps the 
nets were l in t  set right. I am sorry it has worlreil so. The men have 
heen to o good deal of expense. They sperit a week tanning and tar- 
ring their uets for summer fishing. The vessels have all taken their 
trswlc;. ‘The men say: D-n the iietv! All they are good for is three 
months in winter, when the fish are q)nwniug.” When the Northern 
I1:agle returns from the Western Bank we may hear :t better report. 
If you can throw any light on the subject, please write and let ine 
laow. Tliey ask me about the matter, and I do not know what to say. 
’The cod which they me gettirig in Ipswich Bay are large, but different 
from the oiies they get, in winter. What few are taken in the nets are 
clis~irnilar to those hooked on the trawls, and loolr like the winter fish. 
The fisli here uow do not travel by nights; if they did, they would g o  
into tlie neta. I do not, think thc nets will be used again until next 
winter, unless George does well on Western Bank. 

GLOUCESTER, MASS., April 22, 1881. 

NOTE.-For a continuation of Captain Martin’s reports on the cod 
gill-nel fidiing, see pages 343-348 in Volume I of this Bulletin for 1881. 
A tnll description of the nets and of their use, together with the history 
of their iutroduction by the United States Fish Commission, written by 
Oaptiiin Collins, mag be found in the 8ame volume, pages 1-17, with 
12 illiis rative plittes.--O. W, 8. 
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l I . - N O T S S  ON THE U O D  GILL-NET FJSXiEnIE(3 A T  GLOUOESTER~ 
l T ~ A L i l 6 A C I I U S E T T ~ ~ - l ~ ~ ~ - l S ~ 3 .  

B y  8. J. MARTIN, 

[From letters t o  Prof. S. I?. 13eird.l 

I n  1875, 1879, and 1880 the vessels did well with cod-nets. Last year 
they dit1 but very little with nets. The reafion is that there were no 
tish inshore. The result was the fishermen thought nets would never 
be used again, and some sold their, nets for drink a i d  some let them rot. 
Some who had nets in the last pa’rt of the  winter took care of them. 
This winter the tide has turned. Six weeks ago tho haddock catcherx 
wnght from 16,000 to 18,000 pounds of largo codfiali on the western 
1)ai t of Caslie’H in 60 fathoms of water, ant1 these fish kame iiisliore to 
spawn. \Vhen the spirling mere liere the boats went oiit on the rocky 
qwts of tho fishing gronnd and caught yrne large codfish, 200 
ponntls R dag; bnt the spirling ihiled, ant1 \rhen the boats went ont with 
&ius they canght 110 fish. C;iptain Gill three \vrelrs ago went out atid 
set S old cot1 nets and puglit  1,800 pounds of cod, but son10 of the 
nets were so rotten that tho fish wont tlirougli tiicm. Then he bought 
12 nets from the, Banks fishermen, and since that time he has land~tl 
35,000 puiiils of large cod. This is doing viol1 mlieri there is little or 
no bait. A t  that time there ma8 one boat, from Glonccster nnci onu 
from Ilook1)ort j to-day there are ton sail from Qloucester and two froiii 
Rockport. All tlin nets that were in Gloncester liare been bought 111) 
a n d  sonie new ones brought froui Boston. Tlie sclroorier Xising St:tr, 
after fishiiip 10 days, has stocked $1,100. A boat with 3 men went wit, 

set 7 nets 4 niiles from the shore, and came in this moriiing with 5,000 
poiwda largo coil for one night’s fishing. All tho boats are doing well, 
ant1 maoh work will be done tliis wintor with cod gill-nets. Cod sold 
to.tlay a t  3 cotits a pound. The boat Morrill Boy has uiilde $100 a xnm, 

GLOUCESTER, MASS., Uecember G, 1rSS. 

The cod gill.net fishing has been a great success so far this winter, 
Tlicw 1 1 : ~ ~  brea lancled i1t Gloncester 180,000 pounds of large cod wliicli 
liacl been oa>uglit iu nets. It is fire weeks since they bega~i to 1188 nete. 
There are 20 bo:Lts, large and small, fishing with nets, arid 195 nots are 
jti use a t  Iresent. A year ago a11 tho fish c:iuglit in nets mer0 obtained 
in Ipsvicli nay, Init this vinter tlie greater part of tho fish have been 
caught OK bere on the rocky bot,tom. The €is11 are large, auera4ging 
31 pouiitle. Tlicre are two 
vossele that 1 1 t h ~  niarle $330 to a share. These cod briiig a good price, 
being wltl n t  3 cents a pound. 

. 

Sereti-eights of tliose cauglit aro males. 

GLOUCESTER, MASS., lleceinbcr 20, 1882. 

Tho net, fiehermen have Rucccocled \veil in Bostou Bay thiw winter. 
Six hundred thousand potulds of fish caught ill th i i  bay have bee11 landed 
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a t  Gloucester. The most successful vessel has made $350 since Novem- 
ber 17 ; this was with ti men and 16 nets. The fish all left the bay in 
one night. The net fishermen are getting ready to fish in Ipswich Bay. 
Two boats which are now there are doing well. The G s h  sometimes re- 
main there until April 1. The total value of the fisli landed a t  Glouces- 
ter by the netters, tlius far, is $15,000; 70 men and 140 nets have been 
engaged. The outlook ior a prosperous winters' work is good. 

GLOUCESTER, MASS., January 11,1583. 

There are 10 vessels in Ipswich Bay using cod gill-nets. They are 
using 15 nets to a boat and are doing well. During the last 20 da:).s they 
have landed at  Roclrport and Portsmouth 230,000 pounds of large cod. 
Some of the boats have made $110 to a share, with 8 men to a boat. 
The fish are in one small spot, and 150 nets are set on a spot of ground 
half a mile long and quarter of a mile wide. The nets are often set 
across each other, so that one man was obliged to haul 7 nets in order 
to get his o m .  Those on top get the most fish. 

GLOUCESTER, MASS., Fchruary 6, 1883. 

Net fishing is about ended for this winter; not more than two boats 
are nom fishing with nets. Tho reason why the boats took up their 
nets so soon is because the nets were worn out, and they do not want 
to get new ones. Fish linve been scarce duriiig the past week, and the 
time for net fishing is short. The fish in Ipswich Bay are large. The 
schooner Blue Jay was in Roclrport yesterday with 135 fish mliicli 
weighed 4,134 pounds; these fish sold for 54 ceiits a pound. 1 think 
the boats that have nets will do well; 5,000 pounds now is as good as  
15,000 pounds in 1881. 

GLOUCESTER, MASS., Pebrunry 24,1883. 

Tho fishing with cod gill-nets in Ipswich Bay has been good during 
the last' ten clays. Some of the boats landed as many as 15,000 poiincis 
last week after twonights' fishing. All the boats which loolr their nets 
up have gone with them to Ipswich Bay. 
full of spawn. The crew of the boat Martha Jane shared $92 apiece 
after fishing 10 days. 

The net fishing for cod is done for this year. The amoiint of fish 
landed here which were caught in nets this winter is 2,335,000 pour~ds. 
These fish mere weighed as they came from t,he mater. During the 
months of November and December, when fish were plentifiil, thew 
were not many boats with nets, but in the latter part of the winter thcre 
were 21 boats fisliing with cod gill-nets. If tlie wliole fleet had utied 
nets in the fiist part of t h e  winter the catch would h:lre been much 
larger. The number of vessels fisliiug with nets is 21. Six dorier; with 
cod-nets fishing out of Hamilton, with 3 nets and 2 inen to a dory. 
Number of nets used this winter, 420; xneii engaged, lS0. The nets art3 
60 fathoms long. Tho weather t'his winter has been rough for net fish- 
ing, the nets uot being hanled mor0 than two-thirde of the time. Three 

The fish are very large and' 

This was with 8 men and 4 (lories. 



RTJLLETIN OF THE UNITED S ~ A T E S  FISH COMMI~SION. 161 

Vol.111, No. 11. Washington, 1). C. Aug. 81,1883. 

boats have nets down, but they have not been hauled this week. The 
nets are a11 used up. If the fish remain in the nets over twenty-four 
hours they are scaled; the sand fleas take the scales off and suck the 
blood out of the fish. Then they have to be sold for half price. 

GLOUCESTER, MASS., Murch 26,1883. 

12.-THE ARIERIOAN PURSE-@BINE SUUC‘ESSFUL IN TIEE HEBRING 
FISHERIEB OF SWEDEN. 

Ily S. J. RIARTIN. 

[Letter to Prof. S. F. Baird.] 

You will probably be interested to know that a purse-seine has been 
successfully used in the herring fisheries of Sweden, near Gottenborg. 
My son, aapt. George H. Martin, informs me that Andrew Swinton, 
mho formerly fished from Gloucester in schooner Northern Eagle, re- 
turned home to Qottenborg in 1879, and writes to William Swinton, his 
brother, now living in Gloucester, to the following effect: “In the spring 
of this year (1882) I bought some twine and had a purse-seine made here 
in the same style as the Glouceeter seines, and went off in a small craft 
to try it on the herring in this yicinity. I am doing ilrst rate, and think 
the purse-seine can be used to great advantage in these waters. This 
is the first purse.seine that 1 kuow of ever being used on this coast.” I 
can get more facts when William Swinton returus from a fishing trip. 

GLOUUESTER, MASS., October 17, 1882. 

I have seen Mr. Swinton and learned what I could concerning the 
use of the purse-seine in Sweden. This Andrew Swinton is A brother 
of the William Swinton who lives in Gloucester. He went mackerel 
fishing from this port for five years with seines; but went bitck to  
Sweden threo years ago and settled there. In Sweden it seems that 
they catch most of their herring with drag-seines j but for the three 
years last past the herring have kept so far off shore that the fishermen 
could not reach them well with a drag-seine. Last winter Mr. Swinton 
had a purse-seine made, which was 840 feet long and 90 feet deep. This 
Seine excited much interest among the fishermen. The first time it was 
set 50 barrels of large herring were caught. Mr. Swintun does not state 
how many herring he has caught duriug this summer, but snys that he 
did well, and has made three times as much as any other fisherman in 
Qottenborg. He states also that next year there will be three more 
Purse-seines used. 

QLOUCESTER, MASS,, November 10,1883, 
Boll. U. S. F. C., 83-11 
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13-NOTE8 ON TEE F I B E E B I E B  O F  G L O U C E B T E B ,  IVIABBACHURRTTB. 

B y  Sa J. MARTIN. 

[Letters to Prof. S. E’. Baird.] 

The receipts of fish at  Gloucester during the month of July were as 
follows : 200 fares salt mackerel, 62,734 barrels ; 5 fares fresh mackerel, 
675 barrels ; 78 fares from George’s Bank and vicinity, with 1,051,000 
pounds cod and 114,000 pounds halibut; 40 fares from Western Bank 
and Banquereau, with 2,105,000 pounds cod and 40,200 pounds halibut; 
8 fares from Grand Banks, 870,000 pounds cod; 12 fares from Grand 
Banks, G25,OOO pounds halibut; 55 fares shore fish from Bay of Fundy, 
etc., with 1,020,000 pounds of mixed fish, one-eighth cod, and the rest 
haddock, hake, and cusk ; 1 fare (500 quintals) freighted from Maino ; 
and 4 fares (2,150 quintals) of cod, etc., imported from Nova Scotia. The 
schooner Henry N. Wood?;, 16 men, which had been gone 18 days, 
brought in the largest fare of salt mackerel-560 barrels. 

GLOUCESTER, MASS., August 1, 1882. 

The receipts of fish at Gloucester during the nionth of August were as 
follows: One hundred and seventy arrivals salt mackerel, 43,325 sea- 
packed barrels; shore mackerel catch, 76 barrels salt, and 370 barrels 
fresh; eighty-three arrivals from George’s and Le Have Bauks, with 
1,057,000 pounds salt cod, and 50,000 pounds fresh halibut; thirtysix 
arrivals from Western Bank and Banquereau, with 1,039,000 poulsds 
salt cod, and 9,000 pounds salt halibut; nineteen arrivals from Grand 
Banks, with 2,540,000 pounds salt cod, and 9,000 pounds tlitched halibut; 
one arrival from the Gulf of Saint Lawrence, with 30,000 pounds salt cod ; 
five arrivals from the cape shore, with 265,000 pounds salt cod ; nineteen 
arrivals from Grand Banks, with 575,000 pounds fresh halibut; thirty- 
fire arrivals after shore trips-vessels, 879,000 pouuds (mostly hake), 
shore boats, 352,000 pounds (mostly hake). Also there were freighted 
from Maine 210,000 pounds and 1,550 quintals (most!y hake and cod), 
and imported from the Provinces 282,000 pounds anti 200 quintals of 
dry fieh, and 100 barrels of mackerel. 

GLOUCESTER, MASS., September 4, 1882. 

The mackerel fleet did poorly during the last week. The mackerel 
which were caught were taken among the rocks. Two vessels on Friday 
and Saturday last caught 200 barrels close to Matinicus Rock. One of 
the Portland vessels caught 275 barrels ou the southeast part of George% 
Bank. Twenty-one sail were in Gloucester from mackerel fishing last 
Monday. The average catch was 150 barrels, and some of thevessels had 
been gone 6 weeks. Horse-mackerel me very abundant all along the 
eastern shore. The schooner Dreadnaught set a seine around what they 
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aupposed to be a school of pollock, but it proved to be a school of h o b -  
mackerel; 60 of these tore the seine all to pieces. The fish weighed 35 
pounds apiece, and were what the fishermen call bonitoes. I think the 
school of mackerel that was on Brown’s Bank has gone over to George’s 
Bank. Some mackerel have been caught on the shore of Nova Scotia. 
The cod fisherincn report mackerel on the southeast part of George’s. 
Large herring are abuudant on the eastern shore. I think the iniickerel 
caught on the eastern shore came from tlie Bay of Fundy. Mackerel 
sold today  at  $2 a barrel, with the barrel. No codfish are on the shore 
grounds. The small vessels are doing well catching hake all along tho 
eastern shore; 88,000 pounds mere landed today from 4 vessels which 
had been gone 10 days. Hako sell out of the vessel for $2.30 per 
hundred pounds. The sounds and livers make them $3 26 per hundred 
pounds. George’s cod sold to-day for $8 a hundred, green out of the 
vessel ; dried George’s cod sold for $7 a quintal ; dried Grand Eanks 
cod sold for $6.26 a quintal. All kinds of dried fish are high. 

GLOUCESTER, MASS., fieptember 6, 1882. 

Tho weather for the past four days has been too windy for catching 
mackerel ; but yesterday afteruoon, after the mind died away, the inack- 
ere1 were seen schooling close to the shore from Thatcher‘s Island to 
Eastern Point. There mere mackerel, alewives, and herring, so mixed 
together that to get 20 barrels of mackerel one must also catch 20 bar- 
rels of alewives and 20 barrels of herring. The alemives nncl herring 
are found in unnsual numbers near the shore from Gloncester to Booth 
Bay. Tlie fishermen do not know what keeps the mackerel so near the 
shore. Mackerel are selling a t  higher prices to day-$10 a baryel, with 
t8he barrel. Tlie vessels with large seines do not get mncb cliance to get 
mackerel, while the market boats with shoal suines do very well. The 
shoal seines are 7 fathoms deep, the  large ones 2 i fathorns deep, and so 
the ?‘-fathom seine-has all the advantage in shoal water. Swordfish are 
mmeroiis on Jeffrie’s Bank. They arc+ higher to-dag t,hnii ever I knew 
thew to be before, selliug at  $10 a barre1,salted. The vessels at George’s 
Bank, WosternBanl;, and t,he Grand Bankanredoing well. Theschooner 
Hattie L. Newman arrived from Greenland with 180,000 pounds flitched 
halibut and with 100,000 pounds salt cod caught on Flemish Uap before 
going to Greenland. The Greenland vessels will make big stocks of salt 
halibut, khich will bring about 7% cents a pound. 

GLOUCESTEB, MASS., Beptember 18, 1882. 

There has been but  little mackerel fishing during the past meek ; tho 
wind has been northeast and tho Rea was too rough for seining. On the  
20th instant five barrels of large herring, full of spa\v11, were caught. 
The spawn was ripe and running out of the fish. This is the earliast 
that spawning herring have been caught in the hiwbor for fifteen years; 
but @‘teen years ago some were caught here on September 15. For the 
past three years they have come from October 6 to 15, and in these threo 
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years the temperature of the water when they came was 350 F., while 
to-day it is 500 F. I find a great difference in the spawning times of 
schools of herring. At Magdalen Islands they spawn in April, at Grant1 
Manan about September 1. 

The herring are not so large at Magdalen or Grand Manan as those 
which cume here to spawn. When the fishermen catch a large herring 
with a white-tipped nose they know that the spawning herring are com- 
ing and put down their nets, for the large 8pawning herring have white 
tips on their noses. 

The shad went down the coast with the alewives and mackerel, and 
it seems they are coming back with them. The schooner Finance re- 
cently caught 50 barrels of alewives and 2 barrels of mackerel, and 
among them were 3 barrels of large shad. 

I will also refer to the sun jelly [a kind of sea-nettle]. I have not 
seen one of these in the harbor this mmmer. Last summer there were 
thousands of them here, but now I cannot find a fisherman who has 
seen any either in or out of the harbor. It seems that they have left 
the coast this season. 

Mackerel are selling at a highprice to-day-$11 a barrel, including the 
barrel. Pollock have made their appearance ; one vessel caught 26,000 
pounds in three days on Jeffric’s Bank. These sold, fresh, a t  4 cents a 
pound. Pollock are a fortnight early this year, and there is no other 
flsh in the market. The harbor now is full of vessels, there being 350 
sail, mostly fishing vessels in for Rhelter. 
QLOUUESTER, MASS., September 28,1882. 

The receipts of fish a t  this port for the month of September were 
as follows : mackerel, 3 31 fares, 21,859 sea-packed barrels ; George’s 
Bank, 55 fares, 85,200 pounds salt fish, 23,100 pounds fresh halibut ; 
Western Banks, 50 farePeR, 2,447,000 pounds salt fish, 57,400 pounds fresh 
halibut ; Grand Banks, 12 fares, 575,000 pounds frekh halibut ; Grand 
Banks 13 fares, 2,065,000 pounds salt fish, 10,200 pounds fresh halibut, ; 
Greenland, 4 fares, 540,000 pounds salt halibut ; Flemish Cap, 2 fares, 
210,000 pounds salt fish ; Le Hare Bank, 6 fares, 226,000 pounds salt 
fish; Bay of Fundy, 21 fares, 476,000 pounds salt hake; Maine coast, 
8 fares, 69,000 pounds fresh pollock, 95,000 pounds salt hake; off Cape 
Ann, 112,000 pounds salt hake; freight from Maine, 4,650 quintals 
mixed salt fish; imported from the British Provinces, 1,070,000 pounds 
salt fish, 3,600 pounds salt halibut. 

GLOUCESTER, MASS., October 2, 1888. 
The amount of fish landed in Qloucester during October is as follows : 

mackerel, 17,692 barrels ; herring, 3,700 barrels ; George’s cod, 601,000 
pounds; George’s halibut, 125,600 pounds ; Western Bank cod: 713,000 
pounds ; Grand Banks cod, 7Ci0,OOO pounds ; Grand Banks halibut, 
591,000 pounds ; Greenland salt halibut, 80,000 pounds j Greenland cod. 
60,000 pounds; pollock 1,267,000pounds; Cape shore cod, 83,000 pounds; 
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Bay of Fundy cod, 30,000 pounds ; shore cod, 20,000 pounda; Le Have 
Bank cod, 112,000 pounds ; Cashe’s cod, 39,000 pounds; cod caught on 
Seal Island grounds, 15,000 pounds ; Western Bank halibut, 7,000 
pounds ; ha.ke, 670,780 pounds ; haddock, 34,000 pounds ; cusk, 143,630 
pounds; mixed fish, 10,840 pounds; bay mackerel, 47 barrels; salt 
water herring, 500 barrels ; fish oil, 10 barrels ; sounds, 11 barrels. 

GLOUCESTER, MASS., N o v m b e y  3, 1882. 

I send you the amount of fish landed at Gloucester in t’he month of 
November : mackerel, 6,185 barrels ; herring, 211 barrels ; George’s 
cod, 398,000 pounds; George’s halibut, 19,600 pounds; Western Bank cod, 
353,000 pounds ; Western Bank halibut, 14,300 pounds ; Grand Banks 
halibut, 164,000 pounds ; Grand Banks hake, 400,000 pounds; haddock 
caught on the cape shore and brought from Boston, 516,000 pounds; 
dried fish by freight from Maine, 500 quintals cod, 200 quintals haddock, 
3,900 quiutals hake, 1,536,000 pouuds pollock; mixed fish caught on the 
shore grounds, 463,000 pounds, being cod, hake, and cusk in equal parts; 
cod caught with hand lines on the rocks 4 miles from shore, 17,OW 
pounds. Fish caught in cod gill-nets, 34,300 pounds. 

GLOUCESTER, MASS., November 4,1882. 

The mackerel vessels are all home-the last one came yesterday-and 
they are all hauled up for this seasou. The mackerel fishing has been 
a great success this year. The largest stock that ever was made out of 
Glouoester on any kind of fish has been made by the schooner Nellie 
N. Rowe. Pollock hiwe been very pleuty tliie 
fall; they have not been so abund.ant siuce 1862. To-day thwe are 
200,000 pounds of pollock in port; this is one day’s fiHhiug with 30 
boats, averaging 9 men to a vessel ; nud to-night at dark probably there 
will be 400,000 pounds, and the vessels are not half in. As inauy pol- 
lock have been carried to Maine as have been landed here. There have 
been 800,000 pounds landed a t  Rockport. The fishermen sell them for 
$1 a hundred pouuds, round. Last 
week the schooner Quickstep, of Rockport, canght 22,000 pourlds OC 
large cod with twelve SO-fathom nets. The boats are doing well on the 
rocks oatching codfish. The winter school is coining 011. The amount 
Qf hake landed here this year is very great. The first snow of the sea- 
son came to-day. I now give two extracts from the newspapers: 

( 4  Two ROUSING MACKEREL STOCKS.-TWO of the largest mackerel 
Stocks ever landed a t  this port or in New England have been made by 
the schooners Nellie N. Rowe, Capt. Eben Lewis, aucl the Edward E. 
Webatctr, Capt. Solomon Jacobs, the past seasou, oornprising eight 
months of timu actually employed. The net stock of the Rowe was 
$35,537, and of tho Webster, $34,229. The average share of the Webster‘s 
crew mas $959.75, and the ateward, Mr. Warren Fowles, with his extra 
pay of $160, made his season’s work $1,129.75.” 

(See the figores below.) 

Three boats have set cod gill-nets. 
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‘‘A ~ R G E  POLLOUK FLEET, including many Maine vessels, and 
one from Nova Scotia, have been busily employed ofY this port for the 
past six weeks, meeting with unprecedented success. The amount of 
pollocls landed a t  thi8 port this season has been 2,094,100 pounds 
(against 481,000 pounds to this date last year), and nearly, if not quite, 
as large an amount has been taken to the eastward by the fleet from 
that section.” 

BLOUUESTER, MASS., Noeember, 17, 1882. 

The fishing business has been prosperous in all its branches this sea- 
son a t  Qloucester. Some of the largest stocks that were erer made were 
made this year. There have been 60 new vessels added to the fleet 
since the 1st of March ; the vessels that have been built will arerago 
$5 tons, and cost, when ready for seh, $9,000 apiece. The firms are 
selling off their old vessels and having new ones built. There is nothing 
doing on the rock8, for the fishermen cannot get bait. to fish with hand 
lines. There are four boats fishing with cod gill-nets, and they are 
doing well. Haddock catchers hare to go to 
Grand Manan after bait. There mill’ 12 sail go to Newfoundland after 
frozen herring, and 20 sail to Grand Manan after frozen herring. The 
pollock fishing has been very successful this fall, but it is now ended. 
As near as I can find out, there have been 4,000,000 pounds of pollock 
caught, weighing the fish as they came out of the water. I add a news- 
paper article on- 

“THE MACKEREL l?ISHERY.-The mackerel fishery for the present 
season has closed, and as a whole i t  has proved one of the best, and 
perhaps the very best, season for this branch of the fisheries that Glou- 
cester has ever known. Although a few of the vessels have not made 
satisfactory stocks, yet the’ majority have more thnn fulfilled the expec- 
tations of those interested in them, and several of the fleet have stocked 
amouiits which have never before been reached in the  history of tbe 
mackerel fishing business. To do this required bard and constant work 
on the part of the fishermen, and many of them have shown an energy 
and perseverance worthy of the higheclt commendation. The present 
manner of fishing with seines makes the possibilities of large stocks 
more dependent on the ability and energy of the captains than the old 
method of hand-line fishing. It requires experienced and vigilmt Lneu 
on the Iookout both by day and by nigbt, watchiiig for school8, ant1 
upon this constant watchfnlnesc, in rt great measure, their success de- 
pends. The URO of the recently patented pocket is a great help in sav- 
ing the fish when big hauls are made, keeping them in good condition 
until they can be properly taken care of by the crew, and thus helping 
to increase the catch of the vessel. Capt. SoIomon Jacobs, schooner 
Edward E. Webster, clainis to be ‘high line,’ he having mado a riet 
atock of over $34,000 this season. 

“Captain Jacobs has stocked upwards of $76,000 during t h e  p&st 

The sperling is all gone. 

’ 
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three jenrs’ mackerel-fishing, Lhe time actualLy engaged beiiig eight 
months each year, as follows: 1880, 4BlG,700; 1851, $24,600; 1S82, 
$34,229; total $75,530. Capt. Eben Lewis, in schooner Nellie N. 12ome, 
is probably second, but as no reliable statement of his stock has Beeu 
made and it is estimatcd by the fishermen at  figures ranging from 
$27,000 to $34,000, it is difficult to tell what his stock really is. The 
following vessels have stocked upwards of $15,000 in the mackerel fish- 
ery this season from this port : 

“Schooner Edward E. Webster, Capt. Solomon Jacobs; net stock, 
$34,229 ; crew shared $969.75. 

“Schooner Nellie N. Rowe, 0apt.e Eban Lewis; no definite figures 
given. 

“Schooner Col. J. . H e  French,Capt. John Ohisholm; net; stock, 
$20,000; crew Bhared $615. 

“Schooner Leona, Capt. Willard Pool ; net stock, $19,716.72 ; crew 
shared $582. 

“ Schooner Carl Schurz, Ca,pt. Jed. Warren j net stock, $16,609 ; crew 
shared $4G8.05. Previous to the Gth of June the Schurz was engaged 
in fresh fishing, and her total stock since the first of the year is $23;322, 
the crew shariug $733.80. 

“Schooner John D. Long, Capt. Charles Hardy; net stock, $18,500; 
crew Rhared $671. 

“Schootler Helen M. Crosby, Capt. Joseph Swim; net stock, $18,020 ; 
crew shared $596.17. 

“Schooner Ivanhoe, Capt. James Crawley; net stock, $16,942; crew 
shared $525. 

“Schooner Golden Hind, Capt. Solomon Reed; net stock, $16,323; 
crew shared $504.31. 

(6  Schooner John S. McQuin, Capt. Henry Coas; uet stock, $16,035.57; 
crew shared, $617.11. 

“The stock of mackerel in first hands is much lighter thau last year, 
and prioes, which have been high and well sustained through t’he sea- 
son, will continue to increase, especially when the trade opens after the 
holiday season.’) 

QLOUCESTER, MASS., November 26, 1882, 

The first cargo of frozen herring arrived last night. 

GLOUCESTER, MASS., December 20, 1882. 

The amount of fish landed here during December is as follows: Shore 
fish caught with hand lines from small boats, 20,000 pounds; George’s 
cod, 2u2,OOO pounds; George’s halibut, 16,600 pounds; Western Bank 
cod, 130,000 pounds; Western Bauk halibut, 9,200 pounds; fresh hali- 
but from Qr:aiid Banks, 177,000 pounds; fresh haddock, 111,000 pounds; 
cod ciiught in nets, 5G5,000 pounds; 200,000 frozen herring. 

There were 
200,000 of them, and they sold for $3,000. 

GLOUCESTER, MASS., January ti, 1883. 
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The following is a report of the fish received here during Jarruary, 
1883: George’s cod, 844,000 pounds; George’s halibut, 144,200 pounds; 
cod from Le Have Bank, 35,000 pounds j halibut, from Le Hare Eank, 
13,000 pounds; halibut from Grand Banks, 199,500 pounds; shore cod 
caught in gill-nets, 121,000 pounds; berring from Grand Manan, 1,198,000 
in number; herring from Newfoundland, 2,180,000 in number; haddock 
from George’s Bank, 686,000 pounds ; hake imported from British Prov- 
inces, 950 quintals. 

QLOUUESTER, MASS., Pebruary 2,1883. 

The George’s vessels are doing well, as a school of large cod came on 
the ba,nk early in the winter. In  past years the middle of February 
was about the time when the winter school came on George’s Bank; 
but this winter they came in January, and with them came a large 
school of haddock. There is it good school of hzlibut for this seaaon. 
There wore nine sail in from George’s on Monday, averaging 15,000 
pounds salt cod and 4,000 pouuds halibut; this is a good showing work 
for hand-line fishing. These fish are caught on the eastern part of 
George’s, in from 40 to 60 fathoms of water, on hard bottom. The cod 
fishermen on George’s Bank complain that the hnddock fishermen in- 
jure the cod fishing. When the cod fishermen are a t  anchor and suc- 
ceeding, if the haddock fishers $et their trawls near by this frightens 
away the cod. Besides, the haddock gear is of small size, and if a large 
cod gets on a trawl the fishes break the stiood gear and leave the hook 
in the fish; and so the fish dies and lies on the bottom. And then the 
haddock catchers dress their fish on the bank and throw the gurry over- 
hoard, and this drives the cod away. 

GLOUCESTER, MASS., Pebruary 6,1883. 

The vessels fishing on George’s are doing well. There have been 10 
arrivals from George’s during the last week, with an average of 20,000 
pounds cod and 3,000 poiinds halibut to a vessel. The cod me split and 
salted on board the vessel and sell here at 44 cents a pouud; halibut 
have sold all the week for 12 cents a pound. The halibut oa,tchers have 
done poorly; 2 arrived this week with 20,000 pounds each, after having 
been gone from home six weeks. The haddock vessels have been for- 
tunate during the past week. Some of the vessels had 75,000 pouuds, 
after two days’ fishing on George’s; one vessel stocked $2,100 in two 
days’ fishing. Five vessels arrited with herring; four from Grand 
Manan, one from Newfoundland. 1,293,000 herring were brought in 
this week. There is no lack of bait. 

OLOUOESTER, MASS, February 24, 1883. 

The report of fish lauded at Gloucester during the month of February 
is as follows : George’s cod, 1,124,000 pounds; George’s, halibut, 184,900 
pounds ; Western Bank cod, 140,000 pounds; Western Bank halibut, 
37,000 pounds; 8hore fish caught, in nets, 18,000 pounds ; Grand Banke 
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halibut, 112,000 pounds; haddock, 49,000 pounds j Newfoundland frozen 
herring, 4,400,000 ; Grand Manan frozen herring, 4,035,000. There have 
Been imported from Oanso, N. S., 28,000 pounds cod, 630 barrels mackerel, 
460 barmls pickled herring. The arrivals last month were as follows: 
Eleven sail from Newfoundland, with frozen herring j 20 sail from Qrand 
Manan, with frozen herring; 59 sail arived from George’s, with cod; 
5 sail from Western Bank, with salt cod; G sail from the Grand Banks, 
with fresh halibut j 1 from Canso, with mackerel, herring, and cod. 
There were 2 arrivals mith haddock ; and 6 sail came in from Ipswioh 
Bay. 

GLOUCESTEB, NASS., Narch 2,1883. 

There have been 37 arrivals from George‘s Bank during the last week, 
niversging 26,000 pounds cod and 2,000 pounds Iialibut to a vessel. The 
fish caught on George’s are caughtin shoal water of 18 to 25 fathoms; the 
fish are large and full of spawn. The first fish were caught ou the -tern 
part of the bank in the month of January, in about 60 fakhoms of water. 
These fish contained no spawn. Those now caught are full of spawn, 
and are taken on the western part in 20 fathoms, There hare been four 
arrivals from the Western Bank in the last week, with good fnres40,OOO 
pounds salt cod, and 4,000 pounds halibut to a vessel. Six cargoes of 
frozen herring have arrived during the last meek, average 250,000 to a 
vessel. The halibut vessels have not done much-nothiug in the last 
week. Tho haddock are plentiful ou George’s Bank. I have known 
vessels to catch 70,000 pounds in two days, and make the round trip iu 
a week. Some vessels meut out Tuesday and were back Sunday with 
G0,OOO pounds. They caught these on the western part of George’s, iu 
20 fathoms of mater. The oldest haddock are full of spawn. The oldest 
haddock catchers say that they never saw them so numerous: There is 
a large fleet of vessels in the harbor, and they will not go out until Mon- 
day, being afraid of Wiggins’s storm. 

G~LOUCESTER, MASS., March 6, 1853. 

The George’s vessels are doing well. There mere 13 arrivals litst week, 
averaging 30,000 pounds of split fish, and 600 pounds of halibut ta a 
vessel. Two vessels arrived from Western Bank with 66,000 pounds of 
cod to a vessel. Four came in from Grand Bank with fresh halihnt, 
25,000 pounds to a vessel. Fire sail arrived from Qrand Mariau mitali 
83S,OOO frozen herring. Twenty-three vessels sailed southmard after 
mackerel, and 40 more will sail iU the course of t,en days. Fifteen sail 
h w e  gone south from Portland and 5 from Southport for mackerel. 
There will be 140 sail after mackerel. 

GLOUCESTEB, MASS., March 25, 1853. 

The following is a report of ‘the airiount of fish landed here iu the 
month of March : George’s cod, 1,647,000 pounds ; George’s halibut, 
77 600 pounds ; Westcru Bnnlr cod, 436,000 pounds j Western Bank 
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halibut, 21,160 pounds ; Grand Banks halibut,, 368,000 pounds ; had- 
dock, 225,000 pounds ; cod caught in gill-nets, 12,000 pounds ; frozen 
herring brought from Grand Manan, 4,730,000 pounds. 

- GLOUCESTER, MASS., April 3,1883. 

Since the 1st of April, A 5  sail of vessels have arrived from George’s, 
landing 1,350,000 pounds salt codfish, 22,500 pounds fresh halibut. 
During the same time there hare arrived 4 sail from Western Bank with 
235,000 pounds salt codfish and 6,000 pounds of halibut. Ten sail from 

, George’s Rank, with haddock, landed 436,000 pounds. Three sail from 
Grand Manan arrived with 320,000 frozen herring. One vessel from 
Grand Bank brought 30,000 pounds fresh halibut. Twenty thousand 
pounds shore fish have been landed. 

Gloucester now has 74 vesseIs south for mackerel; 66 vessels on 
Qeorge’s for codfish ; 43 vessels on the Western Bank after codfish ; 
23 vessels after fresh halibut; 16 vessels after haddock ; 30 sail of shore 
fishermen, and 22 small boats and dories carrying one man each. 

GLOUCIESTER, MASS., April 10,1883. 

During the past week there have been 55 arrivals from the fishing 
grounds, 31 from George’s Bank, and 23 from Western Bank. The 
George% vessels last meek averaged 26,000 pounds salt cod to a ves- 
sel and 500 pounds halibut to a vessel. The Western Bank vessels 
averaged 50,000 pounds salt codfish and 4,000 pounds halibut to n 
vessel. One vessel from the Grand Banks had 20,000 pounds fresh hal- 
ibut. Halibut are reported scarce. The shore boats have not caught 
any fish. No bait inshore. The bait has gone to eastward. There have 
been herring caught on Jeffrie’s Bank. There are alewives in Vineyard 
Sound. Most of the vessels go there after bait. Two boats got ale- 
wives a t  North Truro yesterday. Halibut are plenty on the Westerh 
Bank in  some places. Halibut sold yesterdax a t  eight cents per pound 
at wholesale. Schooner M. A. Barton caught 20,000 pouuds on cod- 
trawl. Some of the mackerel c p  tchers have done well. There have been 
700 barrels more landed this year t,han last year a t  this time. The 
f h t  that came on the coast were’ small; the last ones caught were 
large. 

QLOUUESTER, MASS, April 22, 1883. 

The record of fish landed here during the month of April is as fol- 
lows: George’s cod, 2,462,000 pounds; $Ieorge’s halibut, 65,700 pounds; 
Western Bank cod, 3,311,000 pounds; Wentern Bank halibut, 156,400 
pounds; Grand Banks halibut, 173,000 pounds ; ’George’s haddock, 
227,000 pounds ; shore fish, 12,900 pounds ; frozen herring (by count), 
390,000. There were 100 arrivals from George’s Bank, 70 from Western 
Bank, 6 from Grand Bank with fresh halibut ; while there were 11 arri- 
vals with haddock, 3 with shore fish, and 3 with herring. 

GLOUUESTER, MASS,, illay 1 ,  1883. 
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During thd past two weeks there have been 31 arrivals from George’s 
Bank, with an average of 20,000 pounds to a vessel ; 1G from Western 
Bank, averaging 40,000 pounds each j 19 with fresh halibut from Grand 
Banks, averaging 30,000 pounds each j and 9 with haddock, averaging 
30,000 pounds to a vessel. Yesterday 3 vessels came in with pollock, 
with a total of 105,000 pounds. These pollock were caught with seines 
3 miles oft’ Chatham. Mackerel are very R ~ O W  in comiiig northwest this 
year. Last year at this time they were takon off Sandy Hook; but the 
farthest,north whore they have beeu taken this year is about 35 miles 
east.southeast of Delaware Breakwater ; this was on last Wednesday 
(May 9). Fiftyfour vessels have been in New York this week, with 125 bar- 
rels to a vessel. A few scattering rnackerel have been caught in the traps 
at Cape Cod. Herring are very scarce iushore this spring. Last year 
at this time they were abundant in Boston Bay, and 4 vessels were busy 
seiuing them. This year there have been UORO to catch, either on our 
coast or on the coast of Nova Scotia. Last week 9 barrels of shad were 
caught in the traps a t  Cape Cod. All kinds of sinall fish arc a fortnight 
late this spking. A school of herring went by to the eastward offshore. 
They have been seen on Jeff’rie’s Bank and ori Cashc’s. Last year a t  
this season there had been 3,000 barrels of’ salt mackerel landed a t  New 
York, while this year only 800 barrels have been landed so far, and 
only 300 barrels have been landed in  Philadelphia. 

GLOUUESTER, MASS., Niny 13, 1883. ’ 

During the last week 31 vessels have come in from George’s Bank 
with an average of 18,000 pounds of cod to a vessel j G have come iu. 
with cod from Western Bank, avernging 40,000 pounds each ; and 3 
from Grand Banks with an average o f  5,000 pounds of halibut. There 
have also arrived 8 vessels from tho shore grounds, with a total of’ 
120,000 pounds of haddock. The halibut catchers are not doing much; 
during tthe week 3 vessels arrived with 15,000 pornids each, after trying 
the banks where halibut used 1.0 resort and finding them scarce. They 
went to Burge’s, Newfou~iclland, bnt found alinost nothin$, while last 
year halibut \.rere plenty at Burgds. Small halibut hare been plentx 
on the Western Bank; 2 small vessels got 25,000 pounds each there. 
These halibut weigh only from 36 to 60 pounds apiece. Herring are 
warce; this mill cause long trips. Some of the vessels which left Ulou- 
cester a month ago-some bound to Grand Banks, some to Cape North- 
havo got no bait even yet. The fishermen’s torment, the dog-fish, made 
its appearance last Monday (May 14). The schooner Blue Jay reports 
schools of mackerel 26 miles to the eastward of the highlands on Cape 
Ood. Pour vessels have arrived from Chatham with 45,000 pounds of 
pollook apiece, having caught t,hem with seines. This inakes 4 fares 
(300,000 pounds) of pollocli landed at  Gloncester this spring; all more 
ctaught with seines. Sixtyfive thousand large mackerel were caught 
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in the weirs at Sand Point, Cape Cod. 
long, are plenty in the harbors. 

GLOUCESTER, MASS., May 20,1883. 

There have been 62 arrivals here from the fishinggrounds during the 
past week. Twenty-seventh came from George’s Bank, averaging 25,000 
pounds salt fish to a vessel; 5 from Grand Bauks with fresh halibut, 
averaging 30,000 to a vessel ; 8 with po!locli, with an average of 40,000 
pounds each ; and 14 from the shore grounds, with 20,000 pouuds mixed 
fish to a vessel. The pollock were all caught with seines about 5 miles 
off Uhatham. Last Friday (May 25) pollock were seen in schools on Mid- 
dle Bank. I never before knew so many small pollock to be about as 
there are this yeer ; the harbors are full of them. Mackerel are work- 
ing eastward fast ; they have been off Chatham for the past ten days, 
and are now in shoal water, which is something unusual. There were 
300 sail of mackerel catchers off Chatham yesterday. OB Sandy Hook 
the mackerel are small ; here they are large. Ten vessels were in here 
yesterday with torn seines. The traps at Harwicli are full of pogies. 
There appears to be something that keeps the bait out of Boston Bay. 
Herring have been caught a t  Cape Cod during the past 3 weeks ; and 
mackerel had been caught a t  Sand Point for the same length of time, 
and a few have been caught here ; and some large ones were taken at 
Kettle Island last night. The fishermen say that there is plenty of feed, 
called “all-eyes,” at Cape Cod, but none in Boston Bay. Mackerel have 
been caught as far east as Cape Sable, N. S. Herring are abundant at 
Magdalen Islands. Vessels which went to Cape North after cod are 
doing well; and the George’s fleet is haviug good success on the west- 
ern part of George’s Bauk. There are many traps aet this year ; 14 a8re 
at Kettle Island and Gloucester, and more are being prepared. 

Small cod, from 8 to 20 iiicheo 

GLOUUESTER, MASS., May 27, 1883. 
The amount of fish lauded here during the monlh of May was as fol- 

lows : 105 arrivals from George’s Bank, with 2,098,000 pounds of salt cod 
and 08,550 pounds fresh halibut; 41 arrivals frou Western Bank, with 
1,846,000 pounds salt cod aud 194,000 pounds fresh halibut ; 2G arrivals 
from Grand Banks, with 760,000 halibut; 18 arrivals with 387,000 
pounds haddock j 33 arrivals with shore fish. Of these last there were 
552,000 pounds cod, 156,000 pounds hake, 118,000 pounds haddock, and 
98,000 pounds cusk. There were 12 arrivals with salt pollock, a, total 
of 484,000 pbunds. These were caught with seines off Chatham. Ten 
vessels arrived with 358 barrels of salt mackerel; these were taken iu 
weirs in the vicinity of Gloucester. Fifty barrels of fresh mackerel were 
sold also. 

GLOUUESTER, MASS., June 4,1883. 

The mackerel fleet has returned from its southern cruise with poor 
results. Three vessels which left here April 1st did not catch a mack- 
erd. They were hard to catch. One vessel set a seine 74 times, and 
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yet caught no fish. The dificulty in catching them is oharged to the 
unusual transparency of the water. Captain Cohart says that he low- 
ered a towel to the depth of 20 fathoms, and then could see it plainly. 
Captain Coas says he could see the purse-weight on the seine when it 
was 20 fathoms down. They all say it was impossible to seine fish in 
such water. The large mackerel have gone east, and many are being 
taken in the weirs at Barrington, N. S. There are small mackerel from 
Cape Cod to Mount Desert. They are large enough for No. 2’8, but are 
of a different school from the mackerel caught last year. 

Pogies are abundant in Boston Bay. Five barrels have been taken in 
the traps at Kettle Island, and a vessel caught 40 barrels with seine 
this morning. They are of small size. Last year there was one pogy 
caught. Yesterday they were schooling close in to the shore of Nor- 
man’s Woe. Capt. Robert Douglass was in this business twenty years, 
and he says that he saw as large schools yesterday as he did twenty 
years ago. It has been so long since pogies mere here that people are 
not prepared to catch them; but some of the small vessels are getting 
their seines ready. A telegram was received here this morning stating 
that the weirs at Eyannis, on Cape Cod, were full of pogies. 

A large fleethas been at Cape North after cod. They are coming 
home wit,h full fares. One vessel, which had been gone seven weeks, 
arrived this morning with 140,000 pounds of cod. 

GLOUUESTER, MASS., J%ns 6,1583. 

Mackerel are scarce. Vessels have been from Cape Cod to Oape Bable 
and the Bay of Fundy, and yet found no mackerel. All the large mack- 
erel have passed down the Nova Scotian coast. They have been caught 
in traps at Cape Sable for the past three weeks. The schooner Polar 
Wave arrived this morning from the Grand Banks, and reports sailing 
through mackerel in large schools to the eastwai.d ofaable Islaud, and 
that they seemed to be going northward. Those on the New England 

Six barrels of them were sold to-day for $8 a barrel. 
Last year at this time they would have sold at $4. 

LJalem Harbor is full of them, and 180 barrels 
mere seined off the mouth of the harbor. Three large salmon hare been 
taken in the traps at Kettle Islaud, weighing 224, 20, and IS& pounds, 
respectively. e 

On Georgets 
Bank fish are scarce at present. The Uape North fleet haA returned 
with good fares, and vessels are doing well on the shore fishing-grounds, 
catching cod, hake, and cusk. Thirty sail have gone to the Grand 
Bmks after cod, and 3 have started for the Bay of Saint Lawrence 
after mackerel, A largo fleet will go there after July 4 if there are then 
no mackerel on this coast. Half a barrel of squid was caught in a trap 
in the harbor hwe last night. 

I inclose the following newspaper item on the steam menhaden fish- 
eries : 

‘ const are small. 

Pogies are plentiful, 

Six vessels have left here for Greenland after halibut. 
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‘(NEW BEDFORD, June 5.-The greatest week’s work a t  this time in 
the beason was made by Messrs. J. Church B Co?s steam fishing fleet 
lost week. The Joseph Church, Jemirna Boomer, A. M. Hathaway, and 
George W. Humphrey nearly every day were loaded almost to the 
water’s edge. The George W. Humphrey brought in 2,200 barrels on 
Saturday, and the A. M. Hathaway the same number. The catch was 
made in the Seconet River. The first of last week this gang were fish- 
ing back of Long Island Sound, but as the fish worked this way the 
fleet followed ‘them to Seconet Biver. The catch last week amounted 
to about 19,000 barrels, and the Narragansett oil works a t  Portsmouth 
are consequently running day and night. While the George W. Hum- 
phrey was coming up from below Long Island on Wednesday night, 
loaded hold and deck, she encountered a heavy sea which swept her 
deck load of 800 barrels of nienliaderi into the water, which probably 
was the means of saving the oteamer.” 

GLOUCEWER, MABS., June 14,1883. 

Since my last letter mackerel have coine on the coast in considerable 
numbers. During the past week there h:we been thirty-five arrivals 
with 4,840 barrels of salt mackerel. On 1:ist Thursday and Friday 
(June 14 and 15) there were thirty-one arrivals in Bostou with 4,000 
barrels of fresh mackerel. The mackerel i\l*t* small-siualler than those 
of last year. Most of thern have been ciirrglit from 30 to 40 miles east- 
southeast of Thatcher’s Island. Two vetixc~ls came in lust night from 
the southeast part of Caslids with 460 b i ~ r e l s - ~ ~ ~ ~ s t  of them larger 
mackerel. Mackerel have got through spawning ; among 100 barrels 
of them landed a t  the canning factory I saw 110 spawn. The weather 
has beenunfavorable for fishing during t h e  las t four days-mostly thick 
fog; with fair weather there would have been a good catcli. Mackerel 
sold to-day for $a25 a barrel-with the barrel out of pickle, and no 
inspection. 

Pogies are abundant along shore. The small boats catch enough in 
their nets for bait, which is what they have not doiie before for five 
years. The weirs at Portsmouth were full of pogies last Monday j and 
they have been caught as far east as Portland. 

GLOUUESTEP, MASS., June 21, 1883. 

The amount of fish landed a t  Gloucester during the month of June 
was as follows: George’s Bank cod, 1,579,000 pounds; George’s halibut, 
44,550 pounds; Western Bank cod, 3,525,000 pounds; Western Bank 
halibut, 95,000 pounds; Cape North cod, 2,200,000 pounds; shore fish, 
consisting equally of cod, cusk, and Bake, 1,385,000 pounds ; fresh hal- 
ibut caught on Grand Banks, 924,Ol:O pounds; mackerel landed, 12,785 
pounds. Two hundred and ninety-live barrels of pogies were caught in 
seines a t  the mouth of Gloucester Earbor, and 88 barrehof them were 
taken in weirs in the harbor; 78 barrels of niackerel were caught in 

3 
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weirs in the harbor, and 220 barrels of herring‘mere caught among the 
mackerel in seines. 

GLOUCESTER, MASS., JuZy 1, 1883.. 

I will give a few notes ou mackerel: On June 24 large mackerel were 
plentiful on Csshe’s Bank. They lasted for two days there, then they 
disappeared and have not been seen there since. The vessels which 
were on Cashe’s did well, some of them catching as much as 200 barrels 
in  the two days. Sinal1 mackerel came along the uoast, from Cape Cod 
to the Bay of Pundy, about June 30. They are numerous but Yery small, 
averaging about G inches long. On Jnlp 2 a school of large ones ap- 
peared in Boston Bay. The traps at Kettle Islaud and Gloucester 
caught 200 barrels of them, but after one night they disappeared. Ten 
vessels h a w  gone to the Bag of Saint Lawrence after mackerel, though 
no mackerel o€ any account have been caught there yet. One vessel 
w m  there a fortnight and caught none. I think mackerel will be caught 
soon on our uoast. The harbor here was full of small mackerel which 
were schooliug. 

GLOUCEWER, MASS., JuZy 8, 1883. 

On July 5 and 6 a school of small mackerel was in the ha\rbor. The 
weirs, eight in number, caught GOO barrels, 1,200 fish to a barrel. On 
the 13th and 14th a school of still smaller mackerel c a m  into the har- 
bor. It tgkes 2,000 of these fish for a barrel. The weirs in t h e  harbor 
to-day have au averago catch of 50 barrels. There are 4 barrels of large 
mackerel to BO barrels of the remainder. 

James Tarr & Bros. bought all the mackerel in the weirs a t  $1 a bar- 
rel. They iuteiid to salt them round, as t’hey do herring, €or an experi- 
ment, and try to find a market for them. 

Large mackerel are scarce, and the vessels are doing poorly. Fifteen 
sail have gone to the Bay of Saint Lawrence after mackerel, but the 
newd from the bay is not favorable. Small iiiaukerel are plentiful from 
Cape Cod to the Bay of Fundy, inshore as well at8 offshore. It seems 
too bad to kill them. The vessels set their seiues around a school of 
mackerel and catch perhaps 100 barrels. They then pick out 10 barrels 
of them and throw tho rest overboard. Some vessels which had been 
gone foar weeks returned with but 40 barrels. 

The niackerel fleet is spread along the eastern shore from Cape Cod 
to Cape Sable, and they report nothing but small mackerel. A t  Eettle 
Island, Manchester, and Gloucester, within a clistauce of 10 miles, there 
are 17  weirs set. This morning they averaged BO barrels of small maok- 
ere1 apiece, and some of the weir8 were very full. 

GLOUOESTER, MASS., July 15, 1883. 

The vessels which weut to George’s Bank for cod havo done well. A 
large school of cod has been on the mostern part of this bank. The 
fishermen call this the ‘6 squid” sch001, because the fish are full of squid 
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when caught. Vessels have been supplied with squid from the weirs 
at Sandwich and Barnstable Bay. The squid caught this year are of 
the same kind as those caught at Newfoundland, having no bones in 
them. They are the first of that kind caught on this coast for 10 years. 
Vessels catch some with a squid-gig on the Bank. Some of the vessels 
took as much as 50,000 pounds of large cod in six days, using squid for 
bait. 
GLOUCEBTER, MASS., J d y  15,1883. 

Lmge mackerel are scarce, but small ones are plentiful all along the 
coast. Some vessels arrive with only 30 or 40 barrel8 after being 
absent for three weeks. A large fleet has gone to the Bay of Saint 
Lawrence after mackerel, and two vessels went there to fish for mack- 
erel with hooks. Two vessels have left mackerel-catching and gone 
after cod, while two other mackerel vessels belorigiug to Boston have 
hauled up. The schooner J. J. Clark arrived home with 230 barrels of 
mackerel caught 120 miles to the eastward (east by south) of Thatcher’s 
Island. They were all caught in 10 days, after which the school dia. 
appeared. Large mackerel have been caught on the coast, and it is 
bard to tell where they liave gone.. Some think they are at the bottom. 
The schooner Maud F. Leighton, fishing for cod on the northwest part 
of George’s Bank, caught a large No. 1 mackerel on a cod-hook in 45 
fathoms. ’ The captdn states that some of the large cod had two or 
three large mackerel in them when caught. My opinion is that as we 
have had heavy rains for the last three weeks, this has sunk the seed 
which the mackerel eat into deep water, and so they leave the surface 
to feed on it. Four years ago things looked as badly for the mackerel 
fishermen a,s they do now, but the vessels did well after August 1. 
Mackerel bring a high price. They sold yesterday for $16 a barrel for 
a small lot of mackerel, large rimmed. 

GLOUGE~TER, MABS., Jzcly 22,1883. 

Yesterday there were eight vessels in from Grand Ranks, with 822,000 
pounds salt cod; ten vessels from George,s, averaging 35,000 pounds; 
four from Western Bank, with 110,000 salt cod ; four from the shore 
graunds, with S0,OOO pounds of mixed salt fish ; and one from Grautl 
Banks, with 20,000 pounds halibut. 

A large school of big cod is on the western part of George’s Bank, in 
fkom 55 to 75 fathoms. It is the first time for twelve years tkat cod 
have been caught on George’s Bank in 40 fathoms. Generally they have 
been caught in deep water duringJune, July, and August. Strange to say9 
there are no dogfish on the’western part of the Bank. The George’& 
fishermen make the trip in twelve or fourteen days; one vessel came in 
this morning w-ith 40,000 pounds of salt cod, after having been’gone but  
eleven days. The Grand Banks vessels are usually gone about seven 
weeks for a trip. 

A few large mackerel are being caught in the weirs in the harbor 
t. r.n- 
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I inclose a coiiple of iiewspaper slips relating to the fisheries : 
“Wednesday morning, July lS, the menhaden steanier Annie L. WiI- 

cox, of the Wilcox Company, ililystic, made an irnmense liaul of edible 
fish. The seine was set ofl’ ALmag:tnsett, about 15 miles to westmarc1 of 
Montauls liglit, and the haul resulted in the capture of about YO tons of 
weakfish, that would average three pounds apiece. It tooh about an 
hour and a half to geL the fish 011 board the  steamer, and tho haul was 
without any difficulty. It was the largest cnrgo of fish ever taken to 
New London.” 

‘‘ The report of W. Z .  King, aurveyor of ciistorns a t  Greenport, L. I., 
shows that for the quarter ending June 30, 44,000,000 menliadeu were 
rendered a t  the fish factories, 1,375 barrels of oil made, 4,400 tons of 
fish-scrap made, and 330 tons of edible fish marketed. The nuinber of 
menhaden reuderetl does riot, include several millions takeii iii pounds 
and shore seines ahcl iiot talreu to the factories. The yield of oil is the 
smaIIest ever known for the quantity of fish rendered, averaging but 
1.12 gallons per 1,000.” 

GLOUCESTER, MASS., July 34, iSS3. 

During the month of July 123 vessels arrived in Gloucester with salt 
mackerel, k o u n t i n g  to 14,5GG barrels, 1,853 barrels of s111aIl mackerel, 
and 124 barrels of large mackerel were caught in traps. ,The mackerel 
catchers also lauded 300 barrels of small mackerel. One hundred and 
forty barrels of large herring, caught with seines 011 the Seal Island 
gronncis, were Imded st (3 loucester. One hundred and thirteen ves- 
sels from George’s brought 2,11S,OOO pounds of cod and 35,710 pounds of 
halibut. Twenty-six vossels from the Western Bsnlrs brought 1,321,000 
poiinds of cod, 13,850 pounds of salt halibut, and 1,000 pounds of fresh 
halibut: Twenty-five vesstils froin tho Grand Bauks landed 2,762,000 
pountIs of salt cod arid 37,000 pounds of salt h~jlibut ; 31 vessels fkom 
Grand Banks landed 457,000 ponutls of fresh halibut; 32 shore fishing 
vesr‘,ela landed 180,0(~0 pouiids of salt cod, 99,000 pounds of salt cuslr, 
60,000 pounds of salt hake, and 800 pounds of salt pollock. Five huu- 
dred quintals of’ dried fish (inixed) were brought from Maine by freight. 
The papers report that very large catches of menhaden were made by 
the Long Island fish steamers last week. “The fish were along the 
coast covering hundreds of acres. The factories a t  the east end of the 
island were choked with fish and have been running day and night. 
Tho bay fishermen have also done better than any previous time this 
seaso11. At the Newport factory 2,000,000 fish were received and ren- 
dered in three clays. The nienliaden were never before known to be sc 
plentiful.” 

GLOUUESTER, MASS., August 2,1883. 
Bull. U. 8. F. C., 53-12 
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Maclwrel come in very slowly. What are received have been caught 
180 niiles east by south from Thatcher’s Island. Most of them are 
mixed with sinall ones. The schooner Charles E. Warren arrived yes- 
terday with 100 barrels of’ large maclierel. Tlie captain told me that 
he caught 800 barrels froin which he selected these, throwing ovcrbonrd 
the other 700 barrels. The rest of the fleet is doing much the same 
may. Three huudred sail of mackerel catchers will destroy a great 
many fish. Last year, to the 4th of August, 9Ci,OO0 barrels of rnackerel 
hac1 been landed; this year, only 20,000 barrels. The small mackerel 
are very plenty on George’s Bank. There are a few large niackerel in 
our harbor which are caught close to the bottom, are very fat and rery 
large. It talres o d y  one hiindrecl of theiu to fill a barrel. Macliercl 
sold yesterday at  $14 a barrel, including the barrel j last year a t  this 
time they brought $7 a barrel, including the barrel. 

The cod fishermen on George’s Bank are doiag well whenever they 
can get squid for bait. The captain of the schooner Lettie Hawes says 
he never saw squid so abundant as this year. They were in litrgs 
schools all of last meek. The captain says that pollock have never 
before staid so late as this year. The squid keep them here. 

Porgies arc plenty in the weirs a t  Hyanuis, Chathain, and Portsmouth. 
A salmon was caught in a trap in the linrbor which weighed 9& pounds. 
One bluefish was caught in :I mackerel-net last meek in the harbor. 

GLOUCESTEK, MASS., August 5 ,  18S3. 

During the. past week mackerel fishing has been better This morn- 
ing I found that 15 mackerel vessels had :~ri*ived in the harbor, three of 
them from the Bay of Saint Lawrence with 320 barrels of fish each The 
other 12 had been fishing ou the coast and had obtained 200 barrels 
each. The prospect for mackerel in the Bay of Saint Lawrence is good. 
Those caught along the shore are iuostly from the eastern part of Gasbe’s 
Bank, where they seem to be plenty though they do not come to the 
surface. Those caught mere seen from two  to five fathoms below the 
surface of the water. Captain King told me to-day that he has never 
seen so many birds before in the Bay of F‘undy, such as sea-geese, gan- 
net, and hagdowns. 

One schooiier from the Grand Banlis arrived yesterday with 290,000 
pounds of salt cod having been absent three months. The schooner 
Amelia S .  Cole arrived yesterday with 280,000 pounds of’ salt cod taken 
with hand lines on Banquerenu, having beeii :tbsent 11 weeks. The ’ 

schooner Otis P. Lord brought in 50,000 pounds of cod from George’s 
Rank, having been absent fifteen days. Little, if anything, has been 
caught in  traps during the past week. Mr. Bates caught a stnrgeon iu 
his trap last Thursday which weighed 165 pounds. Of course mackerel 
have been verx plenty and one was shot in the Xquan~ Iliver. 

Sliarks and swordfish are also plenty. 

GLOUOESTER, MASS., August 12, 1883. 
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14.-ANACCOUNT O F  THE W H A L E  PISIIICXKP O P  NANTUCICET, MAYS., 
ONE IIUNDICED YEAIS8  AGO,- 

B y  J. ILECTOR S T .  JOIJN. 

Tho vessels most proper for wliale fishing are brigs of about 150 tons 
bnrthcn, particularly when they are iiiteutled for distaut latitudes; they 
always 1iian tliein with thirteen hands, in order that tliey limy row two 
whalc-boats, the crews of which niust necessarily coiisist of slx-four a t  
the oars, one stauding 011 the bows with the l i iqooii ,  aucl the other at 
the helm. 

It is also nqessary that there slioulcl be two of tliese boats, tlist if 
one should be destroyed in attacking the whale tho other, ndiich is never 
engaged at the same t h e ,  may be ready to  saw the hnuds. Five of 
the thirteeu are alwoys 1ndi;ius; the last of the compleinent remains on 
board to steer tho vessel during the action. They hare no w‘aps; each 
draws ;I certain established share in partnership with the proprietor of 
the vessel, by wliich ecouoiny thex are all ~~roportioudly coticeriled in 
tlie success of the enterprise, arid all equally alert :tiid vigilant. Nouo 
of these whalemen ever exceed tlie age of forty; they look 011 those who 
are past that period not to be possessed of all that vigor arid agility 
which BO adventurous B busiuess requires. Indeed, if you attentively 
consitlor the iinmeiise disproportion between the object assailed and the 
assailants; if you think 011 the diminutive size and weakness of their 
frail vehicle; if you recollect the treachery of the elenieut ou nrhiuh this 
acene is transacted, the sudilou and uuforeseeii accidents of wiuds, &c., 
you will readily ackriowlcdge that it iuust require the most coiisurnrnate 
exertion of all the strength, ibgility, and jndgment of which the bodies 
and the minds of me11 are ciipable, to uiidertako theso adventurous 
Oiicotin ters. 

As soon as they arrive in those latitudes where they expect to meet 
with whales, a man is sent up to t h e  mast-head; if he sees one h e  irnme- 
diately cries oot, “Awnite Pazoana” (“Hero is a ~vhale~’) .  They all re- 
main still wnd sileiih untiI he repeats Pirwaim (a whnle), when in less 
than six minutes the two boats are Inunchecl, filled with every imple- 
msnt necessary for tlie attack. Tliey row townrd the whale with aston- 
ishing velo~ity; and as tho Indians ewIy becarno their fellow-laborers 
iu this new warfare, you can easily conceive how tho Nattioli expros- 
sions became familiar 011 board the whde-boats. Foriiierly it ofteu hap- 
pened thnt whale vessels were ineiiiietl with none bnt Indians aut1 tlis 
master; recollect, also, that the Nautncket people unt1erst;uid the Nat- 
tick, anti that there are alw:rys five of tliese people 011 boiwtl. 

There aro various w;qis OS approaching the ~vvhalo, :~ccorcling to ;heir 
“Fro111 (‘Lochers of ~1u Ameriow IGuwer,”&o. Loudon. 8O. 1782. pp. 1M-171. 
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peculiar species; and this previous knowledge is of the utmost conse- 
quence. Wheii these boats are arrived a t  a reasonable distance, one of 
them rests on its oars ancl stands off as a witness of the approaching 
engagement ; near the bows of the other the harpooner stands up, and 
on him principally depends the success of the enterprise. He wears R 
jacket closely buttoned, and round his head a handkerchief tightly 
bound ; in liis hands he holds the dreadful weapon, mado of the best 
steel, marked sometimes with the name of their town, and sometimes 
with that of their vessel, to the shaft of which the end of a cord of due 
strength, coiled up with the utmost care in the middle of the boat, is 
firmly tied ; the other end is Fastened to tho bottom of the boat. Thus 
prepared they row in profound silence, leaving the whole conduct of the 
enterprise to the harpooner a i d  to the steersman, attentively following 
their directions. When the former judges himself to betlear enough to 
the whale, that is, a t  the distance of about fifteen feet, he bids them 
stop ; perhaps she has a calf, whose safety attracts all the attention of 
the clam, which is a favorable circumstance ; perhaps she is of a danger- 
ous species, and it is safest to retire, though their ardour will seldom 
permit them ; perhaps she is asleep-in that case he balances high the 
harpoon, trying in this i~tiport~ant moment to collect all the energy of 
which he is capable. He launches it forth-she is struck; from her 
first movement they judge of her temper, as well as of their future suc- 
cess. Sometimes in the immediate impulse of rage she will attack tho 
boat and demolish it with one stroke of her tail ; in au instant the frail 
vehicle disappears ancl the assailants are immersed in the drendful 
element. Were the whale armed with the jaws af the shark, and as 
voracious, they never would return home to amuse their listening wives 
with the interesting tale of the adventure. At  other times she will dive 
s u d  disappear from human sight, and everything must theu give way 
to her velocity, or else all is lost. Sometimes she mill swim away as 
if untouched, and draw the cord with such swiftness that it will set the 
edge of the boat on fire by the friction. If she rises before she has run 
out the whole length, she is looked upon as a sure prey. The blood she 
has lost iu  her flight weakens her so niucli, that if she siuks again it is but 
for a short t ime; the boat follows her course with an allnost equal speed. 
She soon reappears; tired at last with convulsing the element, which 
she tinges with her blood, she (lies, and floats 011 the surface. A t  other 
times it may happen that she is not dang.erously wounded, though sho 
carries the  harpoon fast in her body, when she will alternately dive and 
rise, and swim on with unabated vigor. She tlien soon reaches beyond 
the length of the cord aiid carries the boat along with amazing velocity,; 
this sudden impediment sometimes will retard her speed, a t  other times 
it ouly serves to rouse her anger and to accelerate her progress. The 
harpooner, with the ax in his hatids, stsnds ready. When he observes 
that the bows of the boat are greatly pulled down by the diving whale, 
and that it begins to sink deep and to take much water, he brings tho 
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&x almost in contact with the cord; he pauses, still flattering himself 
that  she will relax, but the iiioment grows critical, unavoidable danger 
approaches. Sometimes men more iutent on gain than on the preserva- 
tion of their lives mill run great risks, and i t  is wonderful how far tllese 
people ha8vo carried their daring Eourage at this awful moment ! But 
i t  is vain to hope; their lives must be saved, the cord is cut, the boat 
rises again. If after thus getting loose she reappears, they will attack 
and wound her a second time. Sho soon dies, and when dead she is 
towed alongside of their vessel, where she is fastened. 

The next operation is to cut with axe8 and spades every part of her 
body which yields oil ; the kettles are set a boiling; they fill their barrels 
as fast as i t  is made; but this operation is much slower than that of 
cutting up; they fill the hold of their ship with those fragments, lest a 
storm should arise and oblige them to sibaildon their prize. 

It is astonishing what a quantity of' oil some of these fish will yield, 
and what profit it affords to those who are fortunato enough to overtake 
them. The river Saint Lawrence whale, which is the only on0 I am 
well acquainted with, is 75 feet long, 16 deep, 12 in the length of it8 
bone-which corninonly weighs 3,000 pounds-20 in the breadth of tho 
tails, and produces 180 barrels of oil. I once saw 1 G  barrels boiled out 
of the tongue only. 

After having once vanquished this leviathan, there itre two enemies 
to be dreaded besides the wind, the first of which i,q the shark. That 
fierce, voracious fish, to which nature has given such dreadful offensive 
weapons, often comes alongside, and in spite of the people's endeavors 
will share with them in their prey, at night particularly. They are very 
mischievous, but the second enemy is much more terrible and irresistible; 
it is the killer, sometimes called the thrasher, a species of whales about 
30 feet long. They are possessed of such a degree of agility and fierce- 
ness as often to attack the largest spermaceti whales, and not seldom 
t o  rob the fishermen of their prey; nor is there ally means of defense 
against so potent an adversary. 

When all their barrels are full, for everything is done a t  sea, or when 
their limited time is expired and their stores almost expended, they re- 
turn home freighted with their valuable cargo, unless they have put it 
on board a vessel for the European market. Such are, as briefly as 1 
can relate them, the different branches of the amouoruy practiced by 
theso bold navigators, and the method with which they go such a dis- 
tance from their island to catch this huge game. 

The followjng itre the names and principal characteristics of the vari- 
Qua species of whales known to these people: 

The river Saint Lawrence wha10, just described; the dislio, or Green- 
land, ditto; the right whale, or seven-feet bone, common on the coasts 
of this country, about GO feet long; the spermaceti whale, found all over 
tho world, nnd of all sizes-the largest are GO feet ;and yield about 100 
barrels of oil: the hump-backs, ou the coast of Newfoundlautl, from 40 
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to 70 feet in length; the fin-back, an American whale-never killed, :m 
being too swift; the sulphnr-bottom, river Saint Lawrence, 90 feet long- 
they ;ire but seldom killed, as being extremelj- swift; the grampus, 301 
feet long-never killed, on the same account j the killer or thrasher, 
about 30 feet-they often kill the other ishales, with which they are a t  
perpetual war; the black-fish whale, 20 feet-yields from 8 to 10 bar- 
rels ; t h e  porpoise, weighing abont 100 po~incls. 

In 17G9 they fitted out 125 whalemen j the first 50 that returned 
brought with them 11,000 barrels of oil. In 1770 they fitted out 135 ves- 
sels for the fisheries, a t  thirteen hands each j 4 West Indiamen, twelw 
hands; 25 wood vessels, four hands; I8 coasters, five hands; 15 Lon- 
don traders, eleven hands. All these amount to 2,168 hands, employed 
in 107 wssels. Trace their progressive steps between the possession of 
i$ few whale-boats and that of such 

The moral conduct, prejudices, and customs of a people who live two- 
thirds of their time a t  sea must naturally be rerx diEerent from those 
of their neighbors, who live by cultivating the earth. That long ab- 
stemiousness to which the former are exposed, the breathing of saline 
air, the frequent repetitions of danger, the boldness acquired ill sur- 
mounting them, the very impulse of the winds, to which they are ex- 
posed ; all these, one would imagine, must lead them, when ashore, t o  
no small desire of inebriation, m d  a more eager pursuit of those pleas- 
ures of which they have becn so long deprived, and which they must  
soon forego. There are many appetites that may be gratified on shorc, 
even by the poorest man, but which must remain unsatisfied a t  sea. Yet, 
notwithstanding the powerful effects of all these causes, I. observed 
here, at the return of their fleets, no material irregularities j no tnniult- 
nous drinking assemblies j whereas in our continental towns the thought- 
less seaman indulges himself in the coarsest pleasures ; and, vainly 
thinking that a week of debauchery CRII compensate for months of absti- 
nence, foolishly lavishes in a, few days of intoxication the fruits of half 
R year’s labor. On the contrary, all was peace here, and a general de- 
cency prevailed throughout; the reason, I believe, is that most erery- 
body here is rnarrietl, for they get wives very young j and the pleasure 
of returning to their families absorb8 evcrj other desire. The motives 
that lead them to the sea are very different from those of most other 
sea-faring men j it is neither idleness nor profligacy that sends them to 
that element ; i t  is a settled plan of life, a, well-founded hope of earning 
a livelihood j i t  is because their soil is bad t,hat they are early initiated 
to this profession, and were they to stay a t  home, what could they do? 
The sea, therefore, becornes to them a kind of patrimony j they go to  
whaling with as much pleasure and tranquil indifference, with a8 strong 
an  expectation of success, as a landman undertakes to clear & piece of 
swamp. 

fleet. 



BULLETIN OF THE TJNITED STATES FISH. COMMISSIOX. 183, 

15.--111STORY O F  TIIE EXPERIMENTS LEADINC T O  TIIR DEVELOP. 
mENT O F  TllE AUTOMATIC! FIRII-IIATC’IIING JAIS. 

B y  MARSHALL RIcDONALD. 

The work of practical pisciculture was, until R comparatively recent 
-period, confined for the inost part to the hatching of the different spe- 
cies of the salmouid,.e. The incubation of the eggs mas a t  first effected 
in trough8 having the bottoms corered with a layer of gravel, upon 
which the eggs  were placed and over which a current of fresh water was 
allo\ved to  flow. 
In succession followed the “.grill system” of M. Ooste ancl the differ- 

exit devices of movable trays now in common use for handling this class 
of eggs.  In  all these various methods the separation of the dead eggs 
from the live ones was effected by means of hand-picking. The neces- 
sity for the separation, although not so urgent in the case of the eggs of 
the salmonidm as in that of those eggs which clevelop in warmer waters 
and iu much shorter periods of time, still entails a vast amount of labor 
in connection with the hatching operations. 

Although the ingenuity of our fish-cultnrists has greatly improved the 
forms of hatching apparatus for these heavy eggs, yet up to a compara- 
t,irely recent period no other effectual means of separation than that 
above iudicated has been found practicable. The United States Fish 
Commission, in the development of its work, had presented to it the 
necessity of dealing with the egg@ of the whitefiish and the shad upon 
a scale unprecedented in the history of fish-culture. Millions of eggs 
were to be hatched where fish-cnlturists formerly handled only thou- 
R : L ~ ~ s ,  and the old methods of hand-picking were soon fonnd to be im- 
practicable. 

In  all of the forms of apparatus for bulk hatching no adequate means 
is employed for the separation of tlie dead eggs from the living. All, 
as they come from the fish, the unimpregnated as well as impregnated, 
are placed in the apparatus and remain together. 

In the case of tIie whitefish, and more especially in tlre case of the 
shad eggs (which run through their period of incubation in a much 
shorter time), fungus rapidly develops among the dead eggs, communi- 
cates itself to the living, and large numbers of them, which would 
otherwise reach thc period of hatching, ilre destroyed. The percentage 
of loss procluceti in this way is always consid~ritbl~, and in many cases 
none of the eggs iiuilergoirig incubation are saved. The attention of 
fish-calturists V-\’LYR early directed to the serious losses thus arising, and 
various experiments hare beeu uiatdo with P view of eKectiiig tho sopa- 
ratio11 of tlre (ieitd from tho living egg5. 

In 1S7S Mr. B. N. Ulark, the Superintendent of the United States 
Hatchery R t Northrille, Nich., attempted to effect tho septration by 
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introducing a gate into one side of the cone, througlf which tho shells 
and fish and dead eggs might go out into appropriate receptacles. This 
device, so far as i t  served for the collection of the young fish, was quite 
successful; but it was not found capable of doing the work for which i t  
was first planned by Mr. Clark, and was abandoned. Similar experi- 
ments, looking to the samc result, mere made by him with tho Chase 
jar-the form of apparatus employed for the whitefish work at  the 
Northville station. The result of these esperimriits, however, led Mr. 
Clark to the conclusion that an automatic or self-pielring arrangement 
for egecting the complete separation of the dead from the live eggs  was 
not practicable, and a paper to that effect was mritten arid published 
by him in Vol. I, Bulletin of the United States Fish Commission (1881, 
p. 62). The present method employed by him for the separation of the 
dead whitefish eggs is to siphon off tho dead eggs and such lire eggs a8 
are necessarily drawn over with them, and to transfer them to mlia8t he 
terms “hospital jars,” the live eggs thus drawn over being left to take 
their chances with the dead ones. 

This mode of treatment undoubtedly has served to diminish laateri- 
ally the percentage of loss in the eggs, thus treates by him, as in this 
way, by the sacrifice of a small proportion of the eggs, he secured the 
complete separation of all elements of contamination and disease from 
the great bulk of the eggs. 

In 1881, while I was in charge of a shad-hatching station on tho 
Potomac River, and in position to observe closely the performanoe of 
the hatching apparatus in use, the question of tho separation of the 
dead from the living eggs was taken up systematically, with the view of 
devising a form of apparatus which would accomplish the pnrposo and 
which would be of such shape as t o  be of easy and convenient use in 
practice. Knowing that there was an apparent diffsrence in the specific 
gravity of the living and the dead eggs I determined to see if I could 
not avail myself of this difference to effect the separation. The first 
form of apparatus employed is represented iu Fig. 1.” 

-__- - _- 
*This consists esseutially of au obloug trough with wooden cuds and doping glass 

sides, glass being used in order to be ablo to observe tho movement of tho oggs undor 
the influence of tho currents. This trough rests upon a rectangular box made of 
boards, which serves at once as a firni baso for tlie support of the trough, and as 8 
chamber for tho equable distribution of the water pre6sure. Tho water, which 
enters the rectangular box forming tho baso of the apparatns throngli tho supply 
pipe I, passes to the trough proper through a slot extonding the mholo length. The 
influx of the water to the trongh is regnlated by the ralve V V‘, which,by means of 
the set rods S S, can bo pushed clown HO as to cut off tho flow of water entircly. By 
setting so as to  have the opening between the valves and tho glass sidea about one 
thirty-secondof an inch, tho water eiiters the liatehing trough iu thin sheots which are 
directed up the glass Hides of tho trough. The efYect of this is to give tho oggs (I con- 
tinuous movenient in the direction shown by the arrows. The water flowa ovor tho 
edges of the central trough, and owapes from tho apparatus at 0. 1’110 doad oggs iu 
their circuit float higher than the living, and the force of the entoring current maybe 
soregulated that  tho former will be smopt out by the escaping water. 
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In the use of this apparatus I found that a fair Reparation could bo 
effected, but to accomplish this required perfect stabili ty of the vessel 

FIG. l.-Original form of apparatus omployod in the osperimouts: Used May, 1881, on the Potomao 
bnrges. 

arid careful manipulation. When the barges were lying quietly on tho 
water, and there was no tide swell in t h e  river, the sepnratiou. wont on 
perfectly, the dead eggs being contiuually thrown off from the mass of 
living eggs and swept by the current over into the exit trough and car- 

FIQ. 2.-An alteruate form, uaod in 1110 spring of 1881. 

ried off from the apparatus. Tlio sliglitest oscillation, howover, of the 
barge, produced by waves, would derange the orderly movements of the 
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eggs, and required continual watchfulness on the part of the atteudant 
to prevent considera'ble losses of live eggs. A second form of appa. 
ratus, looking to the accomplishment of the same result, is shown in 
Fig. 2. 

The results with thesc forms of apparatus meie not satisfactory in 
developing a method which could be convenieiitly applied in practice, 
yet they pointed the way to it. Later in the spring, near the close of 
the hatching season, a t  the suggestion of Professor Baird, and in con- 
junction with Professor Rycler, we instituted, in the basement of tlic 
Slnithsonian Institution, a series of experimeuts in order to cletermiiic 
the limit of healthy retardation of developmeut that could be eEected 
by lowering the temperature of the mater employed. In  order to sub- 
ject the eggs conveniently to the action of the current of cold water 

FIQ. a.-Originnl form of app~rstus in which tho method for automatic separation of dead from liv- 
ing eggs was demonstrated. 

thex were placed in small two-ounce laboratory flasks, closely corked. 
Through the center of the cork was passed a glass tube which descended 
to  within a short distance of the bottom of the flask, and through which 
the current of water mas admitted to t,he apparatus. This is shown in 
Fig. 3. 



BULLETIN O F  THE UNITED STATES FISH COMMISSION. 187 

An exit tube, the lower extremity of which extends a short distance 
below the neck of the bottle, provided for the escape of the water, 
Whilst this form of apparatus had been devised by me in connection 
with the experiments 011 retardation above referred to, I hac1 no sooner 
fixed upon the appar3,tus than I felt a t  once I had arrived at  the solu- 
tion of the question of autoinatic separation of the dead from the living 
eggs. An eight-ounce wide-mouthed glam jar, such as is used in tho 
National Museum for holding alcoholic specimens, was fitted up as in- 
dicated (Fig. 3). 

Six thousand shad eggs were placed in this apparatus and a current 
of water turned on and regulated. The moreinent of the current estab- 
lished a regular rolling, boiling motion on the eggs, which brought all 
in succession to the surface. The dead eggs remained there, forming 
as they were freed from the mass a layer upon the upper surface of the 
others. By pushing down the exit tube a snitatbls distance, I found 
that the dead eggs were taken tip by the escaping current, were by de- 
grees drifted under the lower end of the tube, lifted througli i t  by the 
current, and swept out, leaving an absolutely clean mass of live eggs in 
the jar. 

This lot of eggs was successfilly hatched, and a t  the time of hatching 
not a dead egg was found in the bottle, nor do I think ;I live egg was 
lost iu the whole course of the experiment. 

The first experiments had been framed solely with reference to the 
assumed slight difference in the specific gravity of t he  living and the 
dead eggs. Attentive study of the movement of the eggs in the ja r  
showed a still more potent iufluence for sepiiration thau the din'erence 
in the specific gravity. It is true there is a sliglit difference in this re- 
spect, but it is hardly appreciab!e. The more important. difl'erence, and 
that upon which the success of the apparatus depends, is the close ad- 
liesion which exists between the living eggs, the effect being that, the 
live eggs rolling in mass are always in contact, even nrhen they reach 
t,he surface, and are by this adhesion carried around in regular sequence. 
On the other hand, tho dead eggs having once reached the surface, 
their adhesion to the underlying layer of eggs is not sufficient to dram 
them along with it in its regula,r niovement; consequently when they 
once reach the surface of the mass they remain there until they are 
carried off by the exit tube. Several experiments made with different 
lots of eggs gave uniformly the mme satisfactory results. 

I n  May, 1881, tho apparatus in actual operation was exhibited before 
a meeting of the Biological Society held in the basement of the Smith- 
sonian Institution. These experiments were so decisive that T did not 
hesitate t o  recommend and urge the adoption of the now method in the 
work of the United States Fish Coinmission. 

In the spriiig of lS82 it was doterrniried to convert the old Armory 
building into what is now kiiown a s  tlio Ceiitml lTatcliery and Dis- 
tributing Station. Prof. S. 17. Baird was pleased to  manifest his conii- 
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deuce in the success of the new form of hatching apparatus by author- 
izing me to equip the station with them. The workiug form of appa- 
ratus not havini 

I 

leen then even designed on paper, it was not possible 

FIG. I.-Details t o  illustrate hatdhing and tmnefer of shad fry to collectors 

to prepare the drawings arid to 'have the jar complete in all details ready 
in  time for the shad-hatching $emon. An improrecl form IVDS devised 
in which cork Rtoppors were substituted for tho screw cap and inetal 
tops einployccl in the forti1 n o ~ v  fixed upon. Tell tables suihbly plnuued 
to receive the waste water froin the jars and carry it off from tho build- 
ing were constructed, the pipes for the distribution of water supply to 
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bhe tables mere introduced, and tho station was equipped with 300 of 
the jars. Each jar having a capacity of G0,000 to 70,000 shad eggs gave 
a total hatching capacity to the station of 21,000,000 eggs at  one time, 
or 900,000,000 for the entire sliatl-hatching seasoii. This was, of course, 
in excess of any expected production; but in the org:tllization of a shad 
station i t  is necessary to provide for the contingency of tlic great bulk 
of t h e  eggs corning within an interval of a few clays of each other. The 
form of hatching apparatus used ilnring this se:tson is show11 in  Fig. 4. 

The general arrangeinelit of a hatching tablc for the collection of tho 
young fish as they hatch in appropriate receivers or aquaria is also 
show1 in Fig. 4. The present form of apparatns ani1 the forin contem- 
plated in the first design, but only completed recently, is indicated in 
Fig. 8. ' 

FIG. S.-Armngement of jars for hatching and oollooting, a~ in us0 at proseut. 

In this figure mo hare shown pair of jars iittcd up, one for tho 
hatching of the eggs, tho other for the collection of tlro Xoiing fish. 

Tho jar cousists essentially of' B cy1intlric:d glass vessel with hemi- 
spherical bottom. These are not blowii, but l)ressed, in order to secure 
perfect regularity of the interior Burface, upon which depouds to some 
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extent the perfvct working of the jar. The glass foot tvliich is shown 
in the improvised form has been omitted in the form now in use, the 
jar being supported up011 a tripod of t h e e  g1,iss lugs;  this form of at- 
tachment being adopted to prevent tlie distortion o i  the bottoiu of the 
jar, which ~ ~ o u l c l  nrcessarily result from the :tttacliiiientt of a single foot 
to it. 

The top of the jar is made with tlireads to receive a screw cap, and 
both the bottom and the top surfaces are grouiid so that the plane of 
each shall be perpendicular to the axis of the jar and SO that whcu the 
ja r  is restiug upon its feet its asis shall be perfectly vertical. 

These are all-important considerations to secure the proper working. 
The top of the %jar is closed by a inetallic disk perforated wit11 two ~-incIi 
holes-one perfectly celrtral, which admits the tube that introduces the 
water into tlie jar; the other equally distant from the central liole and 
from tho edge of the plate. A groove in the inner surface of this metal. 
lic plate carries a rubber collar, and when the plate is in place the tight- 
ening of the metallic screw cap shown in the figure seals the opening 
hermetically. Both the inlet and outlet tubes pass through stufing 
boxes, by which means the tubes can be slid up and down easily and 
tightened firmly in any desired position. The construction of the jar 
is such that when the metallic disk is in place the central tube takes 
the central position necessarily; by looscning the screw cap of the stuff- 
ing box the central tube can bo slid up or down so as to  produce just 
such movement of the eggs as is desiied. If' the quantity of water 
entering be small, or the head of water slight, without changing the 
feed of mater we may vary a t  will che force and velocity with which it 
enters the jar. By pushiug the tube down so as to be alniost in con- 
tact with the bottom of the jar we make a relatively small quantity of 
water do the work of a larger quantity in producing motion. More- 
aver, as in tlie semon of shad hatching, a full supply of' water is needed 
and  not a great deal of motion, this is arranged for by increasing the 
feed and raising the lower end of the central or supply tube, so that the 
delivery of the water from it will be under less pressure. This central 
tube is connected by a rubber pipe with the pet cock which furnishes 
a supply of water under a constnnt head. 

The exit tube serres a double purpose-first, as mi outlet for tho water; 
and secondly, a t  our pleasure to remore the layer of dead eggs from the 
surface. This is accomplished a t  stated intervals, say once in tmcnty- 
four hours, by looseniug the screw of tho stuiliiig box so that the tube 
will slide readily, 1)usliing i t  down until the dead eggs ne:wcst to the 
lower end are seen to begin to pass OK By allowing i t  to remain in 
this positioii a few miiiutes the layer of dead eggs is swept OB entirely, 
They may be either allo~7ed to pass off in tho waste, or better, collected 
by screens am1 fed to the fish in  the aquwia, t h u s  serving the double 
purpose of preventing the fouling of the water and furnishing :L very 
appropriate food for many rsrieties of fish. Wlieii the period of ]latch- 
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in6: approaches, instead of ullowing the water from the hatching jars to 
pass directly into the sinks, it is necessary to conduct, it through tho 
collecting jar. This is precisely similar in construction to the hatching 
jar. Indeed i t  is the hatching jar with some special arraiigements to 
adapt i t  to its new purpose. The water passes froiii the hatching jar 
through the rubber tube into the eccentric opening of the receiving jar, 
The tube and opening then serve for the inlet instead of the outlet of 
the water. On the lower end of the cen'tral tube is placed a wire frame, 
over which js drawn a bag iiiacle of cheap cottoil, the texture of which 
is such as to permit the water to strain through, but the nieshes of which 
are so fine that the suctiori of the Rater will not hold the young fry 
against i t  as would be the case if a wire screen were used. 

The surface of this strainer should be as large RS is convenient. It 
is adjustcd to the lower end of the central tube in such position that 
the end of the tube is in tlie center of the wire cage, or a s  nearly so as pos- 
sible, the object of this being to make the draw of the mater equal in 
all directions. The water is allowed to pass out of this second receiv- 
ing jar out into the waste. The young fish, if they be wliitcfish or shad, 
as soon as they burst their shells begin to swini around vigorously in 
the hatching jar, drifting with the current. They pass into the exit 
tube and are carried over into the receiver, in which they niay be col- 
lected to any number desired, being retained there without injury until 
it is conveiiient to make a shipment. 

In  oxtensire work in hatching I have found it inore conreiiieut to 
make use of large glass aquaria for receivers, four or five hatching jars 
being disposed arouiid one, wliicli serves as a co~iinion collector Sor the 
young fish from all. A siphon, arranged ns shown in Fig. 4, with :I 
wire cage and striainer on the shorter end, serves to  give free discharge 
to tho water while the strainer prevents any fish Sroni passing out,. 
T have found the hatching jars to bo a very compact fori11 of apparatus 
for handling the eggs of the salinonidz. I n  this case it is not desired 
to nor do we give any motion to the eggs. Tlio jar  is filled wit11 them 
from one-half to two.tliirds full. Tile current of water being introduced 
at the  bottom filters up through thern, enveloping tlacli egg  in a stratum 
of fresh water, and placing each nuder t ho  best possible conditions of 
development. From fifteen to eighteen thousaiid eggs m:Ly be readily 
placed in each jar. Of coursc, iii the case of tlieso eggs WG ~ilust~ l ~ ~ v e  
recourse to hantl-picking. This is readily accomplished by openiiig the 
jars, placing the hand over the mouth to prevent tile escape of' water, 
inverting arid placing the inoutli uncter water o w r  a broad shallow tray. 
The eggs by grarity flow out aiitl spread over the bottoui of this, :~nd 
when picked over are returned to tho jar, the Iwcautioii beiiig obsserved 
to have tho jar full of' mater, and to use a broacl Ilat fiuinel to retixrn 
the eggs. They may be poured from the tray iuto the j a r  iu  bulk with- 
out any injury. 

From tlie experience hi111 clnring the winter of Issf! irl  hntclririg this 
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class of eggs a t  Central Station I a8m convinced that large numbers of 
eggs up to the very period of hatching caa be handled in this jar. 

The necessity of arriving a t  methods of hatching the light or floating 
eggs of many of our salt-water fishes has for several rears impressed 
itself upon the United States Fish Commission. No form of apparatus 
heretofore devised has been satisfactorily operated to the a,ccomplish- 
ment of this purpose. The experimeiits made during the summer of 
1852 in the Chesapeake Bay with the eggs of the Spanisli maclierel led 
to the hope tliat the hntching jar, fitted up as a receiver, may be with 
equal advantage eniployed in hatching this class of eggs. The number 
of eggs obtainable was not enough to give results sufficiently decisive 
to establish t,his assertiou. But these eggs,  being subjected under the 
conditions presented in khe receiving jar to a current of salt water, be- 
ing confined so as to prevent escape, and this confinement effected wi th-  
out the use of appliances that mould ir~jure the delicate membrane of' 
the shell, there seems to be no reason why we may not use the jar a s  
successfully with this class of eggs as with those of the whitefish and 
the shad. 

UNITED STATES Frsn COMMISSION, 
Washington, D. C., April 6, 1883. 

16+-TBE S U C C E S B F U L  HTOCILING O F  STREARIH WITH T'ICOUT. 

]By WAKERIAN WOLBERTON. 

[From a letter t o  Prof. S; F. Baird.] 

Near Cleveland, Ohio, is a stream, very much of the nature of Cal- 
edonia Creek, only finer and larger, which gushes from the earth in 
such volume a8s to tlurn a mill not far from its source. This stream 
never contained trout until 1872, when it was leased by a club and 
stocked with trout which, I think, were obtained from Lake Supcrior. 
Since then the trout have iucreased finely and the fishing is superb. It 
is not unusual for trout to be taken there of t h e e  or even four pounds 
weight. The members of the club are restricted to fifteen pounds a day, 
and only allowed to fish three days in a week. The 6sh are well fed 
and very lively. 

The trout which were put into some streams nea'r here two years ago 
are doing well. 1 noticed a marked increase in fishing last spring. The 
California trout that we put in in 1881 were doing finely last ymr, and 
had already grown to the size of four inches. I caught several of them 
but returned thorn to the water. 

NEW YORK, .@Wch 9,1883. 
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Vol. 111, No. 13. Washington, ID. 0. Sept. 3,1883, 
-- 

lln-ON THE T H R E A D - B E A R I N G  EGGW O W  THE SILVERC?)IDE@ 
(M$NI DIA). 

B y  JOHN A. EZYDEK. 

Three years hare elatpsed since the writer was enabled to study the 
remarkable ova of the genus Illenidia, 011 the night of July 3, 1SS0, in 
Xobjack Bay, MatthewsConnty, Virginia, near New Point Comfort light- 
house, and he has delayed m y  further and fuller account of what was 
thon observed, in the hope that ulditiond materia1 alight be obtained 
in order that the embryological history of the geuus might also be 
investigated. This delay has not yet enabled the author to get the 
desired material, and he therefore proposes to describe only what he 
has observed respecting the mature unimpregnated ova, 

In  earlier papers, published in this Bnlleti~i, I have incidentally 
alluded to the eggs of Nenidia under the name of Ckirostoim, as theu 
current, and in order to  avoid misappruhcusioii it will therefore be 
necessary to lirst consider the form in respect to its systematic place 
and synonymy. According to Jordan and Gilbert (Synopsis of the 
Fishes of North Ainerica), Neizidia is t8he proper designation of a rather 
common type of hthrrinoid fishes, of small size, the species of which 
hare collectively received the llalne O f  (( si1versides,77 probably from the 
presence of a broad silvery band on the sides of the transluceiit green- 
ish body. They resemble markedly the n f u g w ~  or mullets in general 
appearance, and are allied to them. The species now iiicluded under 
Illcnidiu have been placed in a number of genera by different authori- 
ties, such as Qhirot~toma, Atherinicthys, Aryyren, Btrsilichtl~ys, &c., but the 
form in questiou which furnished the eggs for our study corresponded 
niost nearly with tbat of Cliirostoma notala of later writers, so that 
Henidia notatu, M i t A  (J. & (3.) is the now recognized nntue of tho 
form here cousiclered. 

It may also be of iuterust to give some account of the circumstances 
under which the eggs were obtained. The steamer Lookout \vas lyiug 
at anchor after dark in  about two or three fathoms of water ; some of 
the crew while fishing for crabs noticed that a great many small fishes, 
four or five inches long, were being attracted by the lights which ther 
held over the ,side of the vessel. Some of these were soon captured by 
Mr. William Hamlin and Mr. W. P. Sauerhofl', who upon pressing the 
specimens found that some of them were gravid females with ripe eggs 
in their roes. No mature males mere obtainable a t  the time, and inas-. 
much as I was engaged during the rest of my stay upon tho study of 
the development of two other species of valuable food-fishes, I had no 

Bull, (7. S. F. O., 83-13 



194 BULLETIN OF ' THE UNITED STATES FISH COMMISSION. 

further opportunity to carry my researches .any farther. The material 
which was obtained was however of such an interesting character that 
I immediately niade a number of camera lucida sketches arid a few 
notes, which I now reproduce. 

The eggs being taken a t  night, renders jt possible that the species is 
a noctiirnal spawner, while the singular threads or filaineuts inay 
be the ineans by which the parent fish is enabled to suspend its ova to 
some fixed support in the water as they are emittgd from the oviduct. 
This might be accomplished by the female while the eggs were expelled 
by simply passing her body over the stems or leares of marine plauts 
in her vicinity. This affords an explanation of the remarkable threads 
which are attached to and at  first encircle the eggs. We cannot escape 
the conclusion, u t  any rate, that these threads are of the nature of a 
protective contrivance either to suspentl the eggs to foreign ob.jects or 
else to entangle tliem together in masses j snch as we find to be the case 
with the eggs of the silver.gar, where the filaments are, however, scat. 
tered over the whole surface of the egg. Tbe eggs of the silver-gar arel 
moreover, actually Sound suspended in masses in the meshes of the 
pound-nets in which the adult females have been entrapped, but whether 
the fish themselyes have been the means of suspending them there is 
uncertain. Possibly currents of water may waft them into the meshes 
of the nets, but this is to some exterit improbable from the fact that 
the ova of the gar are much heavier than sea-water arid immediately 
sink to the bottom. The eggs of Memidia notata are also heavier t,han 
mater, and it is therefore very possible, as previously suggested, that this 
form, too, may, when spawning, avail itself of the threads on its ova to 
suspend them by, so as to keep them out of the mud and prevent them 
from being smothered and killed. The filaments of adjacent eggs in 
the gar have a tendency to twist spontaneously around each other, so 
that great masses are often formed in this manner and held together 
entirely by the tough fibers or filaments which are attached to the egg 
membrane. The same is true of the eggs of XenicZia, but in this genus 
the eggs are not deposited in snch numbers, because the ovary of a fiill- 
grown female would probabIy not yield more than 300 eggs duriug a 
single spawning &?ason, while that of the female silver-gar would yield 
as many as SO0 to 1,000 ova. 

The mature eggs of Menidia notata measure about a line in diameter, 
and a s  shown iu Fig. 1, in the accompanying cut, are covered with a 
thick, strong egg-membrane, x: When first taken from the parent fish, 
the germinal matter of the ovum is spread mainly over the surface of 
the vitellus, and in the latter a number of highly refringent oil globules 
of vrtrious aizes are embedded, as shown in Figs. 1, 3, and 4. In  the 
space of ten hours the batch of ora studied by the writer had developed 
the germinal disk g iudependently of impregnation. 

Probably' the most striking peculiarity about the ova of IllenMia is the 
garniture of threads which are attached to one pole of the egg, oovering 
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a very small wea of insertion on the outer surface of the eggmembrane. 
There are four of these filaments j’, as indicated in Figs. 1,3, ancl 4, and 
when the eggs are first emitted they are Coiled around the sgg-mern- 
brane externally in a spiral manner, as shown in Fig. 1. Very soon 

after orjposition they commence to uncoil from around the egg, and 
when a number are stirred or shaken about in a small dish they soon 
become entangled together so as to hang together in bunches or strings. 
These threads are about eight times the length of the diameter of the 
ovum, and are apparently composed of the same tough material as that 
which enters into the formation of the egg-membrane itself. In  the im- 
mature condition, and when the ovarian egg is still far from full-grown, 
I find the threads presetlt on the outside of the zoua or membraue, but 
closely adherent to the latter, as may be seen in Fig. 2, representing 
a young and immature ovarian egg .  In  this condition the membrane is 
relatively thicker than in more mature eggs, n11d the uucleiis 12 is quite 
conspicuous at the center of tho imlnature vitellus. 

The filamentsf, Fig. 4, at  the point of attachment to the egg-mem. 
brane are somewhat enlarged, but have no bulbous bnso as in the case 
of those found on the ova of the silver-gar. The egg is heavier thau 
Sea-water, the oil.drops o embedded in the yolk y seeming to have no 
tendency to buoy thorn up. 
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It appears that the number of ova produced by various species of 
Teleostean fishes are in some way proportioned to the chances they 
may have of ~urviving. Viviparous forms like the Cyprinodonts have 
comparatively few ova, and the number mag be as few as 15 or 20 in 
such a form as Gambusia. The sticklebacks, we find, may in some in- 
stances have quite a8 few. Anadromous and marine species, on the 
other hand, often exhibit the most Rurprising fecnndity. The female 
shad, for instance, may have 250,000 ova in process of maturation at 
one time in her roes; the rock-fish or striped bass upwards of 3,000,000; 
the cod from 2,000,000 to 9,000,000; the pollock 4,000,000; the had- 
dock not far from 2,000,000. These are significant figures, arid doubt- 
less indicate that there is some principle or law regnant in nature which 
determines these wide differences in the number of ova matured by 
one female in a cingle seasou. It may be a fact that the eggs of the 
cod am1 many other species have been gradually adapted to float, be- 
cause, if they did not, the pressure of the water a t  great depths would 
prevent their developmelit. In spite, however, of this admirable pro- 
vision, it is doubtless a fact that one egg of a nest-building species, 
like the stickleback, has a thousand chances favorable to its. survival 
as against one in favor of a single egg of the cod, left, as it is floating 
in the open sea at the mercy of wiud and waves. The species with 
thread-bearing eggs seem to a certain extent intermediate ‘as regards 
the number of ova produced, and this is perhaps as strong an argu- 
ment ao can be produced, tending to show that the filaments are devel- 
oped a5 protective contrivances, which suspend such ova in safe posi- 
tions to fixed objects above the sea-bottom during their development. 

WASHINGTON, D. C., June 11,1883. 

18.-DO BNAHEB C A T C H  A N D  EAT FKBH 4 

B y  WILLARD NYE, Jr. 
[From lettor to Prof. S. F. Baircl.] 

While up on Lost Oreek, yesterday, I warn a snake coming out of the 
water with a fish in his mouth, that he had caught all by himself. Tho 
suake was one of these common kind /seen around pounds, and about 
30 inches iu length, while the fish was about 4. inches long (but thick 
and bnlky), being what they call oiit here a “bull-pout” (looks just 
like a toad-gmnter from the salt water, and lire under stones thesame 
as tbey’do). I killed the snake, and the fish being alive, put him back 
in the water, when he weut off seemingly muoh pleased at tho change. 

A fkiend who was with me also found a snake which had swallowed 
one of the same kind of fish ; that is, Ire had got him down as  far as 
tho gills, and the fish was still alive. The idea of 9 snake going in for 
a morning% fishing struck me as rather funny, 80 thought I would send 
you a n  account of it. 

PARK CITY, Jwze 25,1883. 
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L9.-DIEECTIONS F O R  COLLECTINQ AND PRESERVING FISH. 

B y  TARLETON H. BEAN. 

1. Wash the fish thoronghly in water to remove the slime and dirt 
that are almost invariably present upon them, not omitting the inside 
of the mouth and the gills. I n  cleansing fish that hare a tough, scale- 
less skin, or such as have the scales firmly fixed, use a stiff paint brilsll 
or a scrubbing brush; for thin-skinned fish and such as have deciduous 
scales a softer brush must be taken. Some fish are covered plentifully 
with tenacious mucus that is with great difficulty removed by water 
alone j in such cases a solution of two tablespoonfuls of alum in a pint 
of lukewarm water will be found efficacious. 

2. It is often necessary to  preserve fish that are stale, or partially 
digested, and offensive to the smell. Sucb examples may be thoroughly 
disinfected by the use of the disinfecting solution of chloride-of soda. 
Use a tablespoonful of the solution in one pint of water. With this 
wash the gills and pour it into the mouth mid stomach, allowing it to 
return by the mouth. 

3. Inject alcohol in the mouth and the vent to preserve the viscera. 
Make smell incisions in the belly and iu thick parts of the body to allow 
%lie alcohol to penetrate the tissues. It is ofteu necessary to remove 
the liver, stomach, and intestines from large fish aud to preserve these 
separately, numbering them so 9 s  to correspond with the fish from which 
they are taken. 

4. It is a good plan to keep freshly collected fishes in weak alcohol 
for a day or two ; a mixture of two parts of 95 per cent. alcol~ol to one 
of water will answer for this temporary immersion. Some species are 
exceedingly soft and flabby, falling to the bottom of a glass jar or other 
receptacle, becomhg partly imbedded in their own mucus, and rapidly 
disintegrating in consequence. Such specimens should either be sus- 
pended in the alcohol by a thread or string from the neck of the jar or 
the hook sometimes found on the inside of the stopple, or a bed of excel- 
sior or muslin should raise them from the bottom; these are necessary 
precautions which will prevent many losses. After the fish have been 
kept for not more than two days in the weak alcohol, transfer them to 
a mixture of three parts of 95 per cent. alcohol to one of water. Ordi- 
narily this latter will preserve specimens that are not crowded too much 
at least three months; some, of course, will remain in good condition 
.still longer; but, generally, three months will reduce the preservative 
power of the liquid so far as to make i~ reuewal of alcohol necessary. 
The tendency with many collectors is to overcrowd speoimeus, and, as 
8 result, mt1seums frequently receive a lot of half-rotten material mhioh 
is too valuable to be thrown away and is yet alwaps a source of trouble 
aud disappointment. A jar, tank, or case of anj- kind should never be 
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expected to accommodate more than half its own hulk of fish, and even 
$his proportion will require watchfulness to aroid loss. If a collection 
freshly caught is'to be shipped to a distant museum or private collec- 
tion, observe the directions about cleansing the fish and preserving tho 
viscera separately if needful, and then use nothing weaker than a mixt- 
ure containing three parts of 05 per cent. alcohol and one part of water. 
A good mixture which mill carry fish in very nice condition is the 
following: 05 per cent. (or absolute) alcohol, 3 quarts; water, 1 quart; 
glycerine, 1 pint; borax, 1 ounce. There is nothing better, howevert 
than the mixture of three parts of alcohol and one of water. 

5. The extensive collect,ions of the United Sta'tes Fish Commission 
are usually packed in copper t,anks, which are tin-lined within. The 
lid of the t m k  is made to screw in the top, and its diameter is always 
as great as the dimensions of the top will allow. The tanks'(cal1ed 
Agassie tanks) are made to contaiu 4, 8, or 16 gallons. Strong chests, 
of a size large enough to accommodate a 16-gallon tank, are used for 
shipping; tho hinges and haspsof these chests are riveted on j handles 
are screwed on a t  the sides, and each chest is furnished with a strong 
lock. The chest may contain one 16-gallon tank, or two of 8 gallons, o r  
four of 4 gallons, or one of 8 gallons and two of 4 gallons, as may best 
suit the coiivenienco of the collector. When several tanks make up t h e  
cumplement it is usual to separate them by thin wooden partitions. 

Cases made of ordinary tinned sheet-iron are much more generally 
used than the expensive copper cans, and they will answer well enough 
if the joints are perfectly tight and the top is securely soldered on. 

Oak kegs, holding about 10 gallons each and provided xith iron hoops, 
are capital containers for large fishes, and the) will stand the wear and 
tear of railway travel better than most other receptacles. 

Glass preservingjars may be shipped long distances with comparative 
safety, but they must be tested, by inverting them, to insure tightness; 
the top of the jar and the rubber baud should be wiped dry ; wrap the 
jars in strong paper and pack them in some material that will prevent 
breakage. 

When corked bottles are used, tie a piece of bladder securely over the 
cork. Where seals and sea-lions occur, the throat, as prepared by the 
Aleuts for example, will be found an excellent covering. It is ngcessary 
to wet the membrane to make it pliable. Whenever jars, bottles, or 
any other small containers are filled with fidi which are not provided 
with tin tags, write plainly with a lend-pencil on heavy manila or writ- 
ing paper the name of the place where the fish were taken, the (Pate of 
capture, and the name of the collector. Put  a label of this kind inside 
of each bottle ; it mill remain legible for years. 

G. Each specimen should be provided with a numbered tiu tag, whicb 
is to be fastened, whenever possible, by means of a string passed through 
the right gill-opening aud out a t  the mouth. When the string inust be 
tied around the body or tail of the fish i t  should be fixed securely and 
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yet without injuring any of the fins. A catalogue is to be kept by t h e  
collector, in which tho numbers corresponding with those on the tags. 
must be entered, with notes as to place, time, and mode of capture, and 
other particulars whicli will be more fully mentioned further on. Wrap 
each fish separately in  common coarse m u s h  (the coarser the better), 
and tie the ends securely. Do not tie the string so tightly around the 
body of the fish as to make furrows and wrinkles in the skin. If tin 
tags :we not a t  hand, a label written firmly on stout paper with a lead- 
pencil should be wrapped inside of the covering of the fish. It is nec- 
essary always to fill the receptacle in which specimens are packed-& 
bottle or jar may be either filled with alcohol or the specimens may be 
wrapped in muslin. It is not a good plan to put tow, excelsior, or cot- 
ton-wool on top of fish, as it presses them close together and prevents 
the free circulation of alcohol between them. For longjoiirneys it is 
desirable to secure better protection than the muslin wrapping alone 
afl'ords. This may be gained by placing beds of excelsior or thin wood 
shavings between t h e  layers of fish and a t  tlhe bottom and top of the 
case. 

A plainly-written card placed a t  the top of tho box, so as to be seen 
when the lid is removed, telling its contents and by wlioin it was sent, 
mill Bare much trouble when the collection is to be unpacked. 
'I. Notes of color, taken from the fresh specimens, should be sent with 

them if the fish are to be described in the museum. The colleotor should 
also preserve in his own books a record of life-colors under the catalogue 
numbers corresponding with the tin tags fastened on his fish. He can 
then obtain the identification of his species by their numbers and pub- 
lish his studies upon t h m  at his own pleasure. 

8. Local names of fish should always accompany the upecirnens when 
obtainable. 

9. It is desirable to know whether or not the species is abundant; 
whether din'erent sizes of the same fish are found j whether they asso- 
ciate iu  schools or not; whether they are permanent residents or migra- 
tory j if migratory, by what routes they come and go ; whether they 
form an important article of food ; what they feed upon and what species 
prey upon them j the depth and character of the bottom on which they 
Occur ; the mode of capturing them ; the uses made of them a,nd the 
various products which they go to form, in short, everything bearing 
upon the life history or tlie economic applications of the species should 
be iioted in detail. 

10. Before washing the fish look them over for external parmites; 
examine the gills aud the inside of the mouth carefully, as these are fa- 
vorite situations. These parasites often furnish a C l e w  t o  the migrations 
of t h e  fish; remove then1 if they can be taken off eutire,,if not, let them 
remain, and call attention to their presence in your shipping notes. 
Preserve the parasites in  vials or bottles, and provide thein with labels 
statiug from what fish thex came and in what situation they were found. 
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To preserve fish indefinitely in glass jars, observe the €allowing direc- 
tions : first, select a jar of the proper size to accommodate the specimen 
amply, without bending or ‘distortingit in any way; put in the fish with 
the tail down in nearly all cases; the tail may often rest upon the bottom 
of the jar, or the fish max be suspended from the hook which is nom 
found in the stopple of the modern museum jars j cover the fish corn- 
pletely with the alcoholic mixture referred to in the closing sentence of 
paragraph 4 ; discoloration ofithe alcohol is a sign that its preservative 
power is weakened and calls for a renewal j fishes in alcohol will nereP 
make a good show unless the liquid is kept clear and clean. A label 
giving the name of the fish, place of its capture, and name  of its captor, 
should be tied on the neck of the jar by means of a. piece of narrow tape 
passed through holes punched in the ends of the paper. The,jars must 
have accurately gronnd glass stopples. It is best to use no kind @f 
sealing wax to coat the joint of the stopple; simply wipe the glass per- 
fectly dry, close the jar properly, and there will be little danger of 
evaporation. Do not let the direct sunlight strike your jars, and keep 
them well removed from stoves, registers, and the like. 
NATIONAL MUSEUM, WASHINGTON, D. C., December, 1881. 

.LO.-PLANTIND AND CATCH O F  BEAD I N  C008A RIVER, ALABAMA. 

B y  CHAS. W. SMILEY. 

A report of the number of shad taken at  Wetumpka, on the Cooss 
River, has been received from Mr. Cabot Lull, which is as follows: In 
1879,1,000; in 7880, 600; in 1851, 55;  in 1882, 35; in 1883, 22. These 
fish were caught in eight traps a t  that place. 

Concerning this report, which was forwarded by Mr. T. S. Doron, of 
Montgomery, Ala., the latter remarks: “1 think it is as accurate as can 
be obtained. Mr. Lull seems to think that the shad had disappeared. 
I know that the rise in the water has prevented tho catch of shad dur- 
ing the past three years. Those caught last year were large fish, some 
weighing four pounds each.” 

I n  connection with the above it is iutereeting to know what deposits 
of young have been made in this vicinity by the United SkiLtes Fish 
Commission. The deposits in 1876, 1877, 1875, and 1879 were as fol- 
l 0 W R  : 

July 11,1S76, in Alabama River at  Montgonlery. ............. 90,000 
May 29,1877, in Tallapoosa River a t  Montgomery.. .......... 75,000 
June 9, 1878, in Tallapoosa River a t  Salisbury ................ 50,000 
June 13, 1870, in Coosa River a t  Lebanon .................... 46,000 

In  1880 and 1881 there were no deposits made. 
UNITED STATES FISH COMMISSION, May 14, 1883. 
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91. -REPORT O F  INVESTIGATIONB A T  N E A E  S A Y ,  WASH. ,  RESPECT.  
I N G  THE H A B I T S  OF FUR S E A L S  Om T H A T  VIUINITY,  AND T O  
AIIRANGE E O R  P H O C U R I N G  S P E C I M E N S  O F  B N E I ~ E T O N S  OF 
C E T A C E A .  

B y  JAMES G. SWAN. 

I left Port Towmend, Wash., on the 26th of March, 1883, for Neah 
Bay, at the entrance of the Strait of Fuca; and arrived there the next 
morning, the distance being about one hundred miles. My object was 
to make arrangements for procuring skeletons of marine maiiimals, such 
as whales, orca or killer, porpoises, etc., and to st8udy as far as practica- 
ble the habits of the fur seals of Cape Flattery, in order to ascertain in 
wha>t respect, if any, they diff'er from the fur seals of the PriblofYIslands, 
Alaska. 

I had been informed that the Indians had towed the carcass of a large 
sulphur-bottom whale, Sibbaldius sulfweus Cope, into the mouth of a 
small stream, a few miles east of Neah Bay, where it had grounded at  
high water, axid at  the lowest rim of tides was entirely exposed. 

The Indians had removed the blubber arid fledh and had left the 
bones, but had cut the lower jaw in pieces to extract the oil, and had 
injured the skull so that the skeleton is not perfect. The weather be- 
ing boisterous, and the tides not running low in the daytime, I did not 
have opportunity to examine the bones, but was assured by the Indians 
that the salt water and marine animals bad cleaned them so that they 
are perfectly white-a statement of which I took advantage by pointing 
out to the Indians how easily they can clean the skeletou of an orca, by 
towing the bodg into some rocky cove, where it would riot be bnried in 
sand, and leaving it for a few moiitlis in the salt mater. As the Makah 
Indians kill the orca during the summer months, particularly in the 
vicinity of Flattery Rocks, I think 1 may be able to secure it good 
specimen this summer. \ 

The sealing schooners being all in port I' took the opportubity to ask 
questions of both white men and Indians, and have reduced their an- 
swers to writing, as nearly as practicable in the lauguage used by each 
person. 

March 28. Went to the trading store of William Gallick to make in- 
quiry about the habits of fur seals. Mr. E. Gallick, trader, 8ays : "I 
have been engaged in trading here for fur seal skins for about sis years. 
It is the general impression a i d  belief among the sealers, both white 
nien and Indians, that tire fur seal8 do have pups in  the ocean. Some 
persons say they go north to  the Pribloff Islauds, but others tliiiilr these 
seals come from the south and do not go into the Bering Sea at  all. J 
have shipped fur seal skins to London where they brought a better price 
than those from the Pribloff Islands ; the fur is longer on tho Oape Flat- 
tery seals and of better coIor. I hare uo means of information where 
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these seals have pups, but I do know that every season, towards the 
close, some years in June and in ot,her years July and August, there 
are plenty of young pup seals taken with their mothers. The Indians 
invariably kill the pups when they can, as their bleating cries alarm the 
older seals, who will keep out of the way of the hunters. Young seals 
taken alive from their mothers are a matter of every (lay occurrence in 
June and July. These young seals are strong and lively, and will swim 
as soon as taken from out of their mothers. I had one brought to m e  
last summer by one of our sealing schooners. I fed it with milk from a 
nurse bottle, and i t  grew finely. 1. kept i t  in the yard, and i t  would 
swim round in a tub of water, and I used to take it to have a swim in 
the bay. It was very tame, but one day it bit me severely and I told 
an Indian to kill it.” 

March 29. I went to the house of Captain John, an old chief, now 
blind, and met there Quistoh, or Kwristolt, a chief of the Nittinat In-  
dians on west coast of Vancouver Island, B. C., and Cedakanim, a chief 
of the Olyoquot Indians, northwest of Ba8rclar Sound, B. C. 

Captain John says : 1’ The fur seals have their young ones in tho salt- 
water, but I don’t know were. The hair seals (Ir_’rsclmwe) have their 
young ones in the cave8 about Cape Flattery, but the fur  seal (Ilaitk- 
Zndoos) somewhere on the ocean. The Indians think they have them 
on the kelp beds, like the sea otter.” 

Many gears ago, my father and some other Nittinats 
were blown off to sea in their canoes; they went a great way oE, a great 
way toward the setting sun. It was warm weather, about your 4th of 
Jiily, I think ; they saw many fur seals j the sea was full of them, and 
t h q  had their little pups with. them, and the little ones made SO much 
noise that the Indians could not kill any of the big ones. FVo all think 
tlie fur seal (Xaithladoos) has its xoung ones born in the mater.” 

Cedakanim says: 6‘ We think the fur seal has its yor’lng ones in the 
ocean, but I don’t know where. I know t h e  old seals by the color of 
@heir whiskers, and 1. know the laat year’s pups, aud I know the little 
pops, which comewith their mothers, which are too sm?ll to be good 
fur. Where do these little seals Come from 9 I don’t know, but I believe, 
8s all the Indians do, that they are born in the water or among the 
kelp.” 

Peter, chief of Makali Indian police, says : ci The fur seals all come 
from the south. In tho spring tjhey are pIent,y, but when t h e  hot 
weather comes they go off mest; but they do not all go, because fur seal 
can be seen all the time along the coast, but they aro shy, and we don’t 
h u t  them. I don’t know where they have their young ones, but there 
are plenty of little seals here every summer.” 

March 30. Youaithl, or old doctor Makah, residing at Neah Bay, s a p  : 
11 We all trhink the Kaithladoos (fur seal) has young ones in the water. I 
have killed many fur seals \yith yonng ones in them, just ready to be 
born, but they mere no good, and I generally knocked them on tho head, 

Kwistoh days : 
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but I have thrown plenty ovezboard, and they tilways swim as soon 
as taken from their mothers, when they are ready to be horn, say about 
June or 4th of July. The hair seals (1Cnrschou.e) hare their young ones 
in the cares about Cape Flattery. The Indians go in the  cnves with 
torches and clubs, and kill the seals. We eat the meat aud use the 
skins for buoys (IM.ko-lruptl), and make oil out of the fat. The f u r  seal 
(Kaitldadoos) don’t go in the caks, they h a w  their young ones in the 

I mater or on the kelp, like the sea otters (Tejuck). We think the fur seals 
come here from California.” 

March 30. E0-16-wkad, or Billy Buster, says : ‘( I have been to Alaska, 
on schooners, hunting sea otter. I lkve been to Saint Paul’s Islaaid and 
men the fur seals on the land. They are different from the seals here, 
for they have their young ones on the land, aud the fur seals of the 
coast have their young ones in the water. I h&ve seen them in August. 
o e  in the ocean, I think one hundred miles southwest of Cape Flattery, 
lots of them with their little ones playing around them, but they are 
very shy then, and the yomq ones make such a noise that canoes can’t 
get nem them. It is about the time the eeals have their young that the 
seal fishery a t  t<he cape is stopped. I am quite sure that these fur seals 
act different from those on Saint Paul’s. I think they come from Cali- 
fornia, and I don’t believe they go to Saint Paul’s Idand. The Indians 
a11 say that the fur seals have Foung ones in  the water like aea otter clo.’T 

This last Indian I have known personelly many years. He spmks 
good English, has been several voyages on vessels for sea otters, ha5 
been to the Pribloff Islands, Bering Sea, Okhotsk, and the coast of 
Jap:hn, and is a good otter hunter, as well as seal huntor, is intelligerit, 
an(l well iuforlned about tho habits of marine animals. 

April 2. Capt. James Dalgardno, of sealing schooner Mary Taylor, 
says : “Little seaIs are veryplenty towards the close of the season, which 
varies. Some years the seals leave about the 20th of June, other Rea- 
sone not till the last of July. But the fur s e d  is plenty about 100 miles 
off the cape in August. I have seen hundreds of pups cut out of tlictir 
mothers appareiitly just ready to be born j they would scramble arouricl 
on deck and makc a cry like new-born lambs. I hare thrown lots of 
them overbossd, and they invariably swim as soon as they got into the 
water; it is all bosh about pup-seals sinking like a stone. If the seal 
pup8 a t  Saiut Paul’s Island can’t swim as goon as they are born they 
must have differopt habits from the seals here, because I liave seen 80 
many of thein swimming after they had been taken alive from their 
mothers’ wombs. Every sealer, both white men and Indians, know 
about seal pups as well as I do, and they know that my statement i s  
correct.” 

April 11. After my roturii to Port Townsend, one of the  sailing 
whoonere,, the Champion; Capt. E. H. BIcAlmond, came up, from Cape 
Flattery, and, in Bn interview in my offiqo this day, Captain McAlmond 
says : “ I n  the latter part of Julie, 1883, mhilo cruising 40 or 80 miles 
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off’ Cape Flattery, about southwest, I saw a thick bed of kelp about! 
which fur seals Rete playing. I noticed one in particular, a fernale, on 
this bed of kelp. Eer  actions indicated that she was about-to give 
birth to a pup, as she paid no attention to us, but kept moving about 
8~ if she was making a bed. After watching her a while I sent a canoe, 
aud the Indian killed the seal and brought it on board. On opening it 
the young pup was taken out alive and it traveled about the deck, rais- 
ing itself on its fore flippers and making a bleating cry. It, was per- 
fectly formed and there was every evidence from the appearance of 
both the mother and the maturity of the pup that it would hare been 
born on that bed of kelp i n  a rery short time if‘ we had not disturbed 
fhe mother. The Indians carried the pup ashore, where I saw it, alive 
several days after. 1: tried to buy it, but they refused to sell. I have 
no doubt that if this pup had been properly fed and cared for that i t  
would hare lived to have grown up to maturity. I h a w  had many years’ 
experience in the sealing business a t  Cape Flattery, and every season at 
its close the young pups arepleuty. I think, as the Indians do, t h a t  these 
pups are born in the water or on kelp beds. My opinion is that tho fur seal 
at’ the cape come from Lower California, and that they do riot go to the 
Pribloftl Island&. I think their habits are diftlerent from the fur seals of 
Saint Pau17s.” 

The following extracts are from letters to me from Alexander 0. 
Anderson, esq., inspector of fisheries, British Columbia : 

‘‘ I note what you say about fur seals. It is very desirable that the 
discrepancy between the statement of Mr. Elliott, and the accounts of 
local observers should be reconciled. Mr. Elliott is rery dogmatic in his 
statements, and certainly treats your remarks with scant courtesi. I 
hope you will renew the subject and discuss it a t  large from our local 
point of view. The true solution will, probably, be as you suggest+ 
that our seals are of the southern variety and quite different in habits 
from the northern species. Mr. Elliott, Iiomuver, argues undtir the at+ 
sumption that our seals are only a detachment from the northern herds, 
and dovetailing all his observations to correspond. 

“VIUTORIA, BRITISIX COLUMBIA, June. 24, 1888.’’ 

“1 have not yet procured the information I desired about the fur seals, 
but will attend to it as soon as opportunity serves, and will let you 
know the result. I thiuk everything mill appear to sustain your opin- 
ion. 

L i V ~ ~ T ~ ~ ~ ~ ,  B. C., August 24, 1882.” 

“I have spoken with Captain Warren and Captain Spring, both 
largely engaged in tbc seal trade, concerning the pupping of seals. The 
former of the two appeared to be reticent, and I do riot think has been 
a close obsurver: so far as the natural historr of the seal is concerned. 
Re could tell little 01’ nothing to settle the pup question. Captain 
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Spring, a very intelligent man, assures me that h s  has seen the young 
taken from the womb frequently in a very advanced state, a n d  t h a t  on 
one occasion he witnessed the taking of a, live young one from the womb 
of a rnotPher seal killed, evideihly, within a few hours of parturition. 
This pup survived abont 24 hours, being kept on boarcl in a tub of water 
wherein it appeared to swim quite iiaturally. Re is convinced that 
under nntnral process this pup would have been born within 24 hours 
of the t ime when the mother was killed, ancl is qnite incredulous as to 
the assertion that if born at  sea i t  niiist sink, ns has been asserted. 

 VICTORIA, B. O., September 18, 1tj52.77 1 

Port Towusend, April, 22, 1883. Capt. Charles Willongliby, an old 
sealer and fisherman, and recently United States Indian agent a t  Neah 
Bay, says: “The furma1 pups are very corninon at  Neah Bny erery sea- 
son. Last sunittier, July, 1882, ‘ Young Sial,, a Makah Indian, killed a 
female seal and brought it, ashore in h is  canoe. He o p i e d  it in t h e  
canoe and took out, a live pupwhich, I t,hink, from its appearance, would 
have been born in s very few hours. It mas very lively, and Siiil ’ tied 
a string to one of its flippers and threw it  overboard, where i t  swam 
round in a playful mauner. Sin1 took the ericl of the string asliore, 
where his boy Luke,, one of the school-boys, held it. I saw Luke with 
four of these fur seal pups with strings tied to th~rii, playing j u s t  out- 
side the surf. The assertiou that they will sink is all nonsense; every 
Indian and every white inau who hiis lived a t  Cape FlatterF lruows that; 
fur-seal pups will swim as soon as they are born. I have seen fur  seals 
hauled out on the Farallones where they had pups. I put  one of those 
pups into thesnrf, cut  i t  did not live; the water was all foam and it  did 
not have a good chanoe. I think the fur seals about Cape Flattery coittu 
from Lower Californiit j their habits are different from the seals of the 
Pribloft’ Islands, and they have better fur. I was Itiiliaii agent a t  Nenh 
Bay over four pars ,  and I have had ainple opportunity of obserwtip,  
and i t  is a corninon sight every season to see boys have fur-seal pups, 
with strings tied to them,&wimlning in the bay just oiitsicle the breakers 
or in the brook a t  the agency.” 

Tbis statement of Cnptain Willoughby about lndian boys tying strings 
to fur-seal pups and letting them swim in the brook ancl bay I call cor- 
roborate, having, during a period of sixteen yei~rs, observed the simm 
thing myself frequently every sealing season. 

April 22. Mr. Henry Lades, formerly trader a t  Neah Bay and dcnler 
in furs in connection with the Aliisks Coinmercial Company, antl now 
president of the First National Bank in Port Townsend says: “1 Iiaro 
traded in furs many years, particularly seal and sea otter skins. I 
know the fur-eeal slciiis of the Pribloff Islantls, antl the fur.sea1 skins 
from Capo Flattery; the Cape Flattery seal lias the lianclsomest rind 
longest fur, and ueed to bring tho highost price in the London market, 
but the Indians of late (1883)  ha,^ pulled and stretched tho skins aucl 
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allowed so many to get what we call pinky that their value has decreased. 
The seal from Saint Paul’s and Saint George’s Islands being selected 
young males, are more uniform in color and match better when made 
into robes, but the fur is not as good as the Cape Flattery seal. I have 
never been interested to learn where the fur  seals of the cape have their 
pups; but I do know that they are very common and plenty every 
season, but are of little or uo commercial value. I think the fur seals 
of the cape come from Lower California, and 1 think they do not go to 
the Pribloff Islands. There is certainly a dift‘erence in the habits of the 
seals at each place whidi I should like to have explained.” 

Port Townsend, April 25, 1883. Mr. Marsilliot, the second engineer 
of the United States revenue steamer Wolcott, in an interview in my 
office this evening, says: “ In  1881 the fur seals were very plenty in 
Puget Sound, and were taken as far inland as Hood’s Canal. Some- 
time during the summer, I think about the middle of June, while the 
cutter was at anchor in Port Townsend Bay, one of the quartermasters, 
Mr. Quinn who is now master of the sealing schooner Teazer, 8aw.a 
little fur-sed pup swimming alongside the vessel. He caught it and 
brought it on board whero we kept it several weeks. It was about the 
size of it full-grown kitten when Quinn caught it. We fed it with milk, 
both fresh and canned, and it became a great pet with the men, who 
nsed to let it go overboard every day to swim, and it came back regu. 
larly to the gangway ladder to be taken on board. On one occasion 
the cutter was absent a day, and when we returned to our anchorage 
the little pup came back and was taken on board again. It wa8 very 
t ame .  At  last, one day, when the seal was havinga swim, the cutter 
was ordered ofi, and we were absent a week, on our return the seal waa 
gone and w e  saw no more of it. The mother hail ixobably beon killed 
at the time the pup canie alongside the vessel a t  first, as there were 
several fur Reals shot in the bay and from the wharves. I have been 
to the Priblofi lslands and have had some observatiou of the habits of 
the fur seals there. I think the fur seals here and a t  the cape h a w  
.diEerent habits from the northern seals. I thiuli these seals belong to 
the herds seen about the Gulf of Tehuautepec and along the Mexican 
coast. The fact of the pups swimming as soon as porn-and even those 
that have been taken alive from thcir mothers before they were born, 
swimming readily-is too well substantiated to admit of doubt. The 
fact, which Mr. Elliott states so positively, that the popsof the fur seals 
.of the PriblofZ‘ Islands will sink like a stone, is an evidence to my mind 
that these seals differ from those in I3ering Sei&.’’ 

The foregoing statements show the prevailiug opinion of both white 
and Indian sealers, and white persons who liare livcd at  Neal1 Bay 
iind have had opportunity of frequmt observatiou, that the fur rieal of 
Cape Flattery come from Southern Califbruin, a n d  have pups 011 tlie 
.ocean and on the kelp beds, a stateinelit which is supported by the 
testimony of white men and Indians, that, thuy liave seen the joiing fur. 
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seal pups taken from the womb of the mother, apd swilnmiiig au soon 
as put in the water. 

I could getrplenty of other reliable persons to testify to the fact of 
the seal pups being plenty in June and July a t  Cspe Flattery, and that 
they can swim as soon as born. Enough, however, has been given to 
substantiate that fact, but what remains to be shown is where tliese fur- 
seal pups are born. The very short time I was a t  Neah Bay was not 
aufficient to ascertain from persoiial knowledge or observation. I should 
have remained there through the senson, or till the first. of July, and 
hare  niade frequent excursions on the sealing schooners in order to 
enable me to examine fully the question. 

The supposition of Mr. Elliott, that all the fur seals of the North 
Pacific go to the PfibloE Islands, is of the same kind of popular a,osump- 
tion that all wild geese go north to breed iu the Polar seas j and yeh 
Colonel Goss, tho great ornithologist of Kansas, found ‘the uests and 
eggs of the wild geese in Wyoming Territory, and Mr. Elliott iuily ascer- 
tain, if he mill, that all the fur seals in the Pacific Ocean north of the 
Equator do not visit the Pribloff Islands. 

I do not consider this report other than as a preliminary brief’, to be 
followed up and further investigated as occasion may ofleer. The only 
point I consider definitely settled is that the pups of the fur seal a t  
Cape Flattery swim as soon as born, or even when taken alive from tho 
womb of the mothe; seal; and in that respect they essentially clifler in 
their habits from t’he fur seals of Alaska. This question regarding the 
natural history of the fur seals of Southern California is one of interest,, 
and I hope it may be fully and thoroughly discussed. 

PORT TOWNSEND, WASH., April 29,1883. 

O2 , -REPBODUaTION O F  C A L I F O R N I A  SALMON I N  TRE AQUARIUM 
O F  TBOOADEZLO.* 

By Messrs. RAVERET-WATTEL and BARTET. 

Om tho 25th of Octobor, 1878, tho aquarium of Trooadhro received 
from the National Society of Acclimation 1,000 eggs of the Culiforuia 
salmon (Onoorhynchus quinnat), being a portion of a consignmellt made 
by Prof. Spencer F. Raird, Commissioner of Fisherieg of the Uuitetl 
States, These eggs, which were alreadr at  an advanced stttgc of de- 
velopment, hatched \7ery soon. The fry mere very vigorous, aud their 
growth was quito rapid, a t  least from the period (January 1, 1879) a t  
which the aquarium was transferred to the ~nunici]~al i ld~~~iuis tn~t iou 
and intrusted to the care of a superintendent of roads and plantations 

*Sur  la rogroduction du eaun~oii de Ca l~orn ie ,  d l’aquariueb du TrocadJro; par  MM. 
Raoeret- Wartel et Jlartet. Iu Coniptce rendue kebdoniadairee dee Sdanues de l’dcatl~mic dee 
&4cncee. Paris, 1883, pp. 706-797.-Tranliluted 
by MARSIIALL MCDONALD. 

___ ________--____---------- 

Tome XCVI, No. 12 (19 Mars, 1883). 
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in the city of Paris, by whom attention was regularly given to the differ- 
en t  fishes which occupiecl the aquarium. 

Being liberally fed with the flesh of fiah minced fine, the young sal- 
mon attained in the space of a year a meau weight of 330 grams. At 
this period' almost all had lost the markings of their early age, and had 
taken on the beautiful silvery appearance of smolts j but they did not 
inanifegt that anxiet3- which is generally observed in our common sal- 
mon of the same age when kept in captiyity. They bore their confine- 
ment perfectly well, and the losses were comparatively small. 

Two years later these salmon had become very fine fish. Some 
weighed as much as 2 kilograms. I n  October, 1SS1, severd of them 
gave evident signs of maturity. Artificial impregnation was attomplted ; 
but the eggs obtained appeared badly dereloped and did not give any 
resnlt, Moreover, all, or alniost all, both males a n d  fem:des, which had 
appeared disposed to spawn, died. 

The following yenr, 1S82, also in the month of October, the desire of 
spawniiigmaiiifeste(1 itself anew in these fish, and on the 24th of October 
several fel11iLles yielded about 1,500 eggs, which we attempted to fecun- 
datewith t h e  milt of tho trout, because there were no ripe malo 18 A 1 mon 
a t  this time. The experiment did not succeed; but a few days aftcr- 
ward, individuals of hoth sexes being in full spawniiig cot idition, there 
were collected and fecundaied in the space of five weeks about 30,000 

Unfortunately, the want of sufficient apparatus for hatching necessi- 
tated the crowding of the eggs for several days in a very restricted 
space. Moreover, the work of repairs in the water conduits which. 
suppliud the aquarium permitted the iise for some time of' only unfil- 
tered mater. To these two causes is to be attributed the bad success 
with a large number of the eggs, which from their fine appearance i t  is 
thought should Iiave almost all reached the period of liatching. 

About 1,500 very vigorous fry were, however, obtained, and me nom 
in perfect condition. This sufkes to demonstrate the possibility of 
rearing and of effecting the reproduction of the California salmon uncler 
conditions of captivity entirely exceptional. This fact is the more i l l -  

terosting as i t  relates to a foreign species essentially migratory, whioli 
has been a t  the same time transported to a iiew climate and subjected 
to ;t complete change in its habits. It seems, therefore, t h a t  we 1ni1~~ 
readily effect the acclimation of this species, and t'his is particularly 
desirable with reference to the stocking of the water-courses tributary 
to t h e  Mediterranean, in which the ordinary salmon is unknown aud 
would not probably succeed. The California salmon extends in America 
to the thirtyfifth degree of latitude, thgt is to say, much more to the 
soutli than the 8aZnzo sular, and could be undoubtedly acclimated in 
the Rhdne, the Aude, the HBrault, &e. 

eggs.* 

*The individuals which spawned died at once. 
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VQJ. 111, No. 14. Washinkton, D. C. Sept. 3,1883. 

83.-A NEW BISH-HATUHINQ APPARATUS.* 

B y  von L A  VALETTE ST. GEOBGE. 

The progress which has been made in the culture and care of fish in 
our waters has caused the invention and application of many different 
kinds of apparatus for the further development of artificially impreg- 
nated eggs.? Much as they differ from each other in form, the most 
important variation in their construction is this, that, in some, the water 
which moistens the eggs (which are spread on a sieve-like frame) is 
introduced from the top, and, in others, from the bottom. 

During an experience of more than twenty years I have tried all the 
different apparatus mhich I could obtain, both old and new, and with 
all of them-Jacobi’s hatching-box, Uoste’s hatchingapparatus, Kuffer’s 
hatching-pot (which cannot be too highly recommended), and troughs 
made of wood, sandstone, cement and granite-I have attained my ob- 
ject, if the principal condition for successful hatching, ft sufficient quan- 
tity of clear water of the right temperature, was fulfilled; althongh the 
California principle of introducing the water from below, on which Von 
dem Borne’s and Eckardt’s ingenious apparatus are based, may deserve 
the preference. 

Aiming a t  the renioval of some noticeable defects, caused by too 
complicated A construciion or unsuitable material, I constructed, t w a  
years ago, after numerous experiments, a new ba~ching-appar,ztus, which 
I have practically tested during the last two winters. The object which1 
I had in view was to obtain an apparatus as comprehensive, simple, and 
handy as possible aa to its form, and made of a material which would 
not be affected by the hatching-water, and would not favor the injuri- 
ous development of fungi. The form is, in its main features, that of the 
‘‘ hatching-bucket,” described in the circulars of the German Fishery 
Association for 1879, p. 107, and the material used is faience. 

I shall give a brief description of this apparatus, which, in its con- 
struction, offers no technical difflcultiss whatever, and which I hope will 
not only prove useful to the practical pisciculturist but also prove a 
Valuable aid in the prosecution of embryological studies. 

* i iE$n  neuer fisckbrt&pparat,” vou v. la Valetto St. George. Bonn, 1882. Trans- 
lated from tho German by H~CRMAN JACOBSON. 

t Commencing with i6s number for October 15, 1881, tho “Bayerische WecTiwei Zsi- 
tung” contilins a long and highly valuable historical aud critical article on ii Hatch- 
ing-apparatus for SaImonidmll’ &c., from tho pen of one of our foremoet pisciculturists, 
Mr. F. Zenlr, preeiclent of the Lower Frmicouict Fishery Associntion, in Wiirzburg. 

Bull. U. 8. I?, U., 83-14 
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It consists of two vessels, one fitting in the other. The outer one is 
of cylindrical shape, 26 centimeters deep, and measuring 30 cen timeters 
across. The upper edge protrudes 1 centimeter. 

n o .  1. 

On the outside a tube is fastened, which widens into a funnel a t  the 
top and serves for admitting the water; its diameter is 6 centimeters, 
m d j u s t  above the bottom of the vessel i t  communicates with the in- 
terior by means of an opening b centiineters wide. Opposite tho inflow- 
opening the edge of the vessel is cut out 5 centirneters and has an outlet, 

8 centimeters broad and 9 centinieters long, which is slightly inclined. 
Immediately above the opening of the tube described above, and 5 
centimetcrs above the bottotn of tlia vessel, a projscting edge, 1 cen- 

I 
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t iineter thick and 1.5 centimeiiters broad, runs all roiiud the inner 
side of tho ressel. On this flat edge rests the second vessel, which is 
80 centimeters deep. aiicl wlrose bott,om is perforated by nuiiieroiis wry 
small openings. Up to a liciglit of 5 cc?ritirneters the sitlo of the inlier 
vessel rises 1)erpeiiilicularly; for tlie liest 5 cantirncters it is inclined 2 
centimeters tomsrds t h e  inside, arid above this it) agixill rises perpen- 
clicalxrly. The 
scconcl division of'the inner vessel, showing iu its section an sngle pro- 
jecting towartls the inside, is lwf'oratctl :tloug its elitire circtmfereuce, 
just lilw the bottom. 

The opplicatim of this apparatus mill easilg be uncterut~~d. Through 
the tube on the outside the water fiows in, euteritig tlla bottom of the 
outer vessel ; through the perforated botkoni of the inlier ressel it enters 
into this and moisteiis the eggs, which I l l iLx cover the bottom I O  t J i ~  
height, of' 5 ceiititneters; tltc wator iiow goes t,lrrougll the perforated 
Imrt of the circumference of the inner vessel, ant1 passes again into the 
outer vessel; but it iriust rise 5 centiiiieters higher, in order to  i 1 0 ~  out  
through tlie outlot of t l w  ontor vessel. In one iniriute 3 liters of mater 
c m  pass through tlie apparatus, 

The ul)per edge, 2 ccutinieters broad, is bent over. 

, Fro. 3. 

The ;ttlr:er1tsges of this coii~triiction mill be ro:xdily perceived. In the 
tirst pI;Lce the upper frame, which prevonts the inspection of t h e  eggs, 
wliicli e;Lsily becomes too tight, and mhicli iii.jiires the ~"oi11ig f i~ l i  when 
tlic~y p r e ~ s  agaiiist it, is dispensetl witli. The perforated wall of the 
inner vossol lets RS milch mater flow off into the onter \-esse1 as flows 
iri through the perforated bottom. But as the outlet OS the outer vessel 
is still 5 ceritiiueters higher tlisri the perforated ring of the iiiner V ~ A S O ~ ,  

sild oonsoqnontly tlioro must still be n tloptll of' water of ti centimotors 
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above this, there is no current towards the perforated ring of the cir- 
cumference; and the young fish are not exposed to any injury, especi- 
ally of the uinbilical bag, by being driven against tlic sicles of tho 
vessel, which danger is in other apparatns averted by large ancl incon- 
venient sieve-like fra,mes. 

What are known as 6' catch-boxes" ( B'altgkasten) are entirely unneces- 
sary, as the fish which may happen to slip out have still above them a 

FIQ 4. 

s p c e  5 centimeters in height, free of water, mil there is therefore no 
cliance whatever of tlieir escaping. Unless, for sonic special reason, i t  
is tlcernetl desirable to place tliem in a larger body of water, the fish 
inay Ritf('ly be left in  the npparatns till the>- a i  c fulls developed. 

Although this apparatus can oasilx liolcl 5,000 eggs, it talres up very 
little rooni, is clean, nod easily haniiled. 

By lifting itntl pressing down the inner vessel the eggs can easily be 
moved for the purpose of picking them over. 

It is true that faieiice, like so many of our honseholcl utensils, is frag- 
ile. If, therefore, the person who is to handle the apparatns snfb's 
from chronic clumsiness, i t  intty be constructed of tin, wood, stone, or 
cement. 

This hatchingpot, cmnot bo considered expensive, certainly not more 
expensive than other :qqmratns of this kind, as it may he obtained a t  
the reasonable price of 10 marks ($2.38) from the porcelain and faienco 
factory of Ludwig Wessel, in Bonn. 
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W c O N  E X P E B I M E N T S ,  B E G U N  IN 1880, T O  P L A N T  A M E R I O A N  OYB. 
T E R B  I N  T E E  W E S T E R N  B A L T I C t  A N D  TltlE U S E F U L N E S S  O F  
CIONTINUINU T H E S E  E X P E B I M E N T S ,  W I T H  TEE A I D  O F  TBE 
G E R M A N  F I I J H E R Y  ASIOCIATIONZ 

B y  K. iW8BIUS. 

At several points on the Baltic Sea, thc Greifswald Oirj (southeast of 
the islaud of Rugen), Warnemundc, aiid Kid, Yarious attempts have 
been made during the last forty years to cultivate the European edible 
oyster (Ostrea edulis, Le), but all without success. The oysters which 
had been planted did not propagate, bnt piued away and finally died. 

Thousands of years ago, when the inhabitants of the Cimbrian penin- 
sula had no other weapons and implements bot ,those made of stone and 
bone, oysters must have been frequcnt in the Little Belt, for at a place 
on its western coast, near the village of Suderballig, between Haders- 
leben and Apenrade, thoro is a kitchen-midden from the stone age, 
which, besides many common edible mussels and heart-mussels, con- 
tains numerous oyster shells. It is evident that the oysters once con- 
tained in these shells were not brought from a distance, but had been 
caught in that neighborhood. The circumstance that at one t ime there 
were oyster beds in the Little Belt proves that in those timcs the 
water of the Wostcrn Baltic must h a w  becn salter than it is now. I n  
still earlier times, when the Baltic mas not confined within its present 
limits, but covered a considerable portion of its shorc-regions, oysters 
were found still farther from the two belts, east and south of Eel ,  
in places which are now 300 to GOO meters above the mater-level. The 
bottom of the Baltic, therefore, has risen in course of time, and so the 
straits connecting it with the North Sea, the Sound, and the two Belts 
have become shallower aud narrower, in consequence of which the 
amouut of salt water received by the Baltic from the North Sea has 
decreased, and no longer counterbalances the fresh water which con- 
tinually pours into it from its tributary rivers. It is certain that the 
change of the water of the Baltic mas a very slom procesR, which possi- 
bly is still going on. Our descendants will be able to determine this 
question, as by the inrestiga!tions of Dr. E. A. Meyer, and the German 
commission for the scientific exploration of the German seas, the pres- 
ent degree of salbness of the water of tho Baltic has been accurately 
ascertained. Tho oysters of the Suderballig kitchen-midden are smaller 
than those of the same age from the oyster beds on the west coast of 
Bchleswig (as the specimeim placed on exhihition show). They proba- 

__ 
vber denim Jalwa 1850 begonnmen Tweuah, ~cordan~erikanisahe Awatem in der weetliohen 

Qeteee anzueiedeln und die stoeokmQsige Porortfiltrung daeselben unter etwaigw Beihiive aea 
Deutsaken i"i80kerei- Vardns. Translated from the aorrnau by HIERNAN JACOBSON. 
From Circulnr No. 2, 1883, of the Deutscho J!'ischerie-Vcrein, Borlin, April 30, 1883. 
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bly had, therefore, reached a stage of deteriorntion, when they wero' 
eaten by the ancient inhabitants of the regions of the Little Belt. 

If the European oyster could lire in the present water of the Baltic; 
it mould not have set the limit of its domain near the island of Anhalt, 
irl the Kattegat. That the oysters have been driven from the Baltic 
by its waters grecluiilly losing their saltness, may be seen from the fact 
that on the eastern, the Swedish coast of the Baltic, where the water is 
less salty than in the middle and the western (Jutland) coasts of the 
Eattegat, they have retired farthest towards the Skagerack. 

The mopt recent attempt to cultivate oysters in the Baltic is princi- 
pally distinguished from the former failures by the fact that it has been 
made, not with our European species, which, as experience has shown, 
caunot live in thc Baltic, but with another kind, the North American 
oyster, Ostrea virginium Lester. 

The North American oyster is longer than the European in the direc- 
tion from the ligament toward the edge of the stomach. In the same 
direction the impressions of the adductors is, when compared with its 
breadth, of larger extent, and its fore part is blunter than in onr Ostrea 
edulis, and has a more or less of a dark, violet color. The indentation 
in the left or hollow valve is narrower aud deeper than wi th  our oyster; 
nor does it hare the low, wart-shaped teeth, which in the Ostrea edulis 
are, found 0x1 the anterior and posterior edge.+ below the ligament. The 
Ostreu virginiana grows to the length of one foot (more than 30 centi- 
rueters). Like Ostrea edulis, it spawns during the warm months. On 
the coast of Virginia and Maryland, on shallov beds which are more ex- 
posed to the rays of the sun, they slxiwn a8 early as May, according to 
W. K. Brooks, and on beds at  a depth of 9-11 meters in July. Brooks 
estimates the number of eggs of a full-grown American oyster a t  nine 
millions.+ As the eggs do not develop in the heard of the mother oys- 
ter, and me therefore not protected by her. as is the case with t h e  em- 
bryos of the Enropean oyster, the American oyster needs a greater 
fecundity than the European, if it is to increase in spite of the manifold 
destruction of the eggs and young. 

The idea of cultivating North American oysters in the Little Belt 
was conceived by the late engineer, Mr. C. C. P. Meyer, of Hadersle. 
ben, who had &pent some time in America. When Meyer came to Kiel 
to communicate to me his plan and ask my advice, I advised him to 
place oysters on the east coast of Schleswig only in such 1oc:ttions where 
they could not be covered with mud and sand or by masses of living or 
dead plants; for the American, like the European, oyster, after it has 
once adhered to some portion of the bottom of the sea, can 110 longermovo 
about, and must  perish if i t  is covered with mud, sand, or plants. 

M q e r  found some persons to join him in his enterprise. A company 
was formed which obtained permission from the provincial govern- 

* W. IC. BrookH : Developrnont of tho American oyster (Ostrra virgfniana), in report 
- .. __ ___________- ___ 

of the Commission o f  Fisliorios of Mnrylniicl for 1880. Unltimoro, 1880. 
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ment a t  Schleswig to start oyster beds on its east coast. By a special 
agreement made in March, 1883, the provincial government, with the 
consent of the minister of agriculture, granted this company the privi- 
lege of establishing and using oyster-beds for forty years, within certain 
limits. During the winter of 1879-'80, Mcyer went to America, and 
brought thence 1,250,000 spat and 5,000 large oyeters, which, in quan- 
tities of 5,000 to 160,000, he placed at  ten different points in the Little 
Belt, from Knudshoved, near the Danish frontier, as far south as the 
island of Barso, in the Bey of Gjenner. 

Through the kindness of the managere of this enterprise I have twice 
been enabled to participate iu the examination of these artificial oyster- 

"beds-in Augudt, 1880, and September, 1882. In some places nothing 
was found but empty oyster-shells, and ih others, besides empty shells, 
also living oysters. In those pldcss where the result was most uufav- 
orable, the bottom was either covered with quicksand or with dense 
masses of dead sea-grass. The best result wad obtained south and south- 
eastof theislandofAarb,onfirm, sandy, orstony bottom,freefromplants. 
According to e communication from Hadersleben, dated some time in 
March (18&3), many of the opters  placed in the Little Belt are still 
alive. They have, therefore, lived in the Baltic through three winters, 
which, however, does not imply that the experiment of acclimatizing 
the American oyster in the  Baltic has been a complete success, for this 
would require that they alfio propagate in the Baltic from one genera- 
tion to the other. 

The first time I examined the beds, in August, 1880, I found in the 
shell of one of the older American oysters a very small live young oyster, 
which had probably been born in Europe. In September, 1882, I could 
not discover any signs of propagation. Although this does not show 
conclusively that the American oyster is not able to propagate in the 
Baltic, there is, on the other hand, nothing whatever to prove that the 
American oysters placed in the Baltic will propagate and ultimately 
form reguhr oyster-beds. These circumstances induced me to inquire 
for the causes of their probable barrenness. The shells of the oysters 
had increased considerably in size as early as August, 1880 j they mnst, 
therefore, have titken and assimilated a certain quantity of food, suffi- 
cient to form new matter for the shell. But none of the oysters which 
I opened in August, 1880, and September, 1882, had that healthy ap- 
pearance, which in the Schleswig oysters is termed fatnesa, and which 
ia caused by the well-developed sexual glands. On the contrary, they 
were ; i l l  thin and watery, like old and barren European oysters. 

I thought that posfiibly the saltness and temperature of the Little 
Belt were not suitable for the healthy development of all the organs of 
the American oyster, and especially not for tho growth of mature eggs. 

Unfortunately we know but little regarding the saltness and temper- 
ature of the American oyster-beds. The only data which we possess 
we received from Prof. a. Brown Goode, in Washington, in ausmer to 
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a request made by the president of our association. Prof. G. Brown 
Goode informed us that in the Chesapeake Bay oysters perish, when 
the saltness, for sonie time, is less than 1.3 per cent. AWrding to 
observations made by Dr. H. A. Meyer,* the saltness of the sea-water 
on the east coast of Schleswig-Holstein only goes below 1.3 per cent. 
in spring and summer, when large quantities of fresh water are emptied 
into the Baltic from the rivers and streams. In autumn and winter 
the percentage of saltness is higher, as much as 2 per cent. and more, 
in deep places. On the 15th September, 1882, I found a.saltness of 1.8 
per cent. in the surface-water near the island of Aarb, where the Ameri- 
can oysters hare been placed. 

Wherever the European oysters form natural beds, and also in basins 
where they are cultivatcd or kept for the market, the average saltness 
of the water is greater. 

Per aent. 
The average saltness on the Schleswig oyster-beds ia ...... 3 to 3.3 
Near Whitstable and Heme Bay, mouth of the Thames .... 3.1 to 3.2 

3.1 
3 
2.9 

France ......................................... a. 5 

As thc North American oyster is found as far south as the coast of 
Texas and as far north a’s New Brunsmick, it evidently possesses the 
faculty of accommodating itself to different temperatures. According 
to Ingelisoll,$ the oyster-beds near New Bruuswick are during winter 
covered with ice. This p e a t  adaptability of the North American oyster 
to sea-water of difierent temperatures suggests the question whether 
there are not) varieties of it which cannot only stand a low temperature, 
but also water possessing but a small degree of saltness, qualities 
which are peculiar to a11 tho marine animals living in  the Baltic. The 
oysters set out near the island of Aarb were selected without any spe- 
cial regard to these qualities. They belong to the variety which is 
found in the latitude of New York, especially near Long Island. They 

In the river Roach, southeast coast of Xngland ........... 
In  the Bay of Aroachont ................................. 
Lu the Ostend oyster-basins ........................... 
In the basins of Trernblade, mouth of the Sendre, Western 

* H. A. Meyer : Untersuohungen iiber p~~yysikalisol~o Vwhaltnisae der  ~Oeatliohen. Theiles 
der Osteee. E e l ,  1871. 

t In  the Dmtsohe Fiisoltcrei-Zeitung for August 1, 1882, J. Boocli says: “ I n  France 
oysters are cultivated in tho mouths of rivers; in Southwcstorn France, in inlets 
having brackish water. * * There is reason to hope that by means of uatiwal, 
ized and aoolimatized oysters, oyster-culture may be successfully iutroduced in our 
many inlets having brackisli maters.” 

In this connection I would sag t,hat tho saltness of the water o€ tho Baltic, betwoen 
Riigen and the Groifswaldor Oh, is only .72 per cent. j in tho CIrelfmddor Bodden, .65 
per cent.; aud in tho haffs still less. It appears fromthis that i t  is not safe to draw 
a conclusion, as to the saltness of sea-weter from a similnrity i n  the configuration of 
the ooaat. 

t. E. Ingersoll: “The oyster igdustry,” in The I-Iiatory and Presont Condition of 
tho Fishery Industries, prepared under the direction of Pisof. 5. F. Baird, by Q. Brown 
Qoode. Washington, 1881. 
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therefore came from portions of the sea having a higher temperature 
and a greater saltness than the Little Belt, near Aarb. If  we wish to 
continue our experiments, we should select the most northerly variety 
of the American oyster, and take them from beds where the water has 
the least degree of Raltness which they can stand. Unfortunately, 
Ingersoll's work on the American-oyster industry contains no data rel- 

* ative to this subject. Here is, an opportunity for the German Fishery 
Association to make some practical use of its connection with North 
America, by causing more exhaustive investigat,ions to be made in that 
country. 

With this view, the following questions would have to be answered : 
1. Are there any oyster-beds on the coasts of New Brunswick, where 

the water is much less salty than in the open sea, and near what towns 
are these ogster-beds located? 

2. What is the maximum and what the minimum degree of saltness 
in the water near them oyster-beds 1 
3. Are these oyster-beds covered with ice every winter, and how long 1 
4. Could healthy oysters, capable of propagating, well packed, be 

quickly sent from New Briinswick to Germany in spring, when frosts 
halve ceased ? 

In  the above-mentioned work of Mr. Ingersoll a Mr. Venning" is 
mentioned as inspector of fisheries in New Brunswick. Ingersoll hams 
also received informr)tion relative to the New Brunswick. oyster-beds 
from Professor Whiteaves.+ Both these gentlemen, whose residence 
Ingersoll unfortunately does not give, might possibly aid us in answer- 
ing the above questions. 

For answering the second question, What is the maximum and min- 
imnm degree of saltness of the water near these oyster-beds? Obser- 
vations would ha1-e to be made. For these the following inst,ruments 
would be needed : An aerometer, a thermometer, and a glass cylinder 
in a solid box which can be easily handled, accompauied by plain and 
intelligible directions. A set of the instruments, manufactured under 
the supervision of the commission of scientific investigation of the Ger- 
man seas, can be obtained from Mr. Steeger, of' Kid, for about 25 marks 
($5.95). 

If these ixirestigations should lead to favorable results, I would recom- 
mend to get oysters from Ncw Brunswick in the spring of 1554 and slet 
them out in suitable places on the east coast of Schleswg-Holstein; 
hut B layer of oyster-shells should first be placed on the, bottom, as 
experience has shown that these form the most favorable habitat for 
Joung oysters. - -- 

*Tho reference is doubtless tb Mr. W. H. Venning, inspector of fisheries, Saint 

t Probably Professor J. F. Whiteaves, Assistant Director of the GIoological Survey 
John, New Brunswick.-C. W. 5. 

of Canada, Ottawa, Ontario.-C. W. S. 
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25.-FISE-CWLTURK IN BELQIUM. 

B y  Hon. E. WILLEQUET. 

[Extract from a speech on the subject of tho fisheries delivered before tho Belgian 
Chamber of Representatives.*] 

There is another point which relates to the fisheries, and which is too 
important to be treated laterally, and, so to speak, in an incidental 
manner-1 mean the pollution of thewater. This is a very serious thing, 
and should be the object of the immediate attention of the Government 
and of the Chamber. There take place incredible things, unworthy of 
a civilized country. The drinkable waters which are used in tho man- 
ufacture of beer are continually corrupted by chemical and other sub- 
sta,nces without any of the authorities seeming to notice it. It is a 
veritable poisoning, and, because i t  is only spokeu of in connection with 
fish, no attention is paid to a mischief which is in reality very great. 
This emptying of poison into the water of our river8 certainly exerts 
a most sad and cruel influence on the public health. Many maladies of 
which the origin is not known have their source in this pollution which 
is carelessly, shamelessly, and with impunity practiced in our country. 

Yesterday, in considering the subject of agriculture, an honorable 
member spoke of the necessity of pointing out to our agriculturists new 
fields upon which they may enter, in view of the revolution produced 
by the introduction of cheap foreigfi cereals. It is undeniable a$ pres. 
'ent that the production of cereals should be abandoned in a great tneas- 
21x8 by our country people, and that there is urgency for them to find 
another outlet for their activit,y. 

And in this connection let it be permitted to me to point out to tho 
farmers who have lands suitable for being submerged the very general 
use in Germany of alternating ponds. It is perfectly possible to com- 
bine with other rural labors the cultivation of a pond which, every 6% 
ond or third gear, can be restored to cnltivation, after having served for 
the multiplication and fattening of fish. This method is excellent for 
the fields, as by its means the land is without expense furnished with 
a most excellent manure. 

I pass to another field of activity for those who interest themselves 
with fishery questions. I particularly desire to say something in respect 
to the mixed fishery-that in the tide-mater of our rivers. Heretolore 
there has been' no thought except regarding the fluvial fishery, properly 
so called-that is to  say, the fisher3 in  our rivers atid in the streams 
tributary to our rivers. There is another fishery which occupies the 
middle ground between the maritime fishery and tho fluvial fishery, 
that whichis carried on in the lowest partsofourrivers, i n  the Escaut and 

*3oiIrnd of tho Cliarnbur of Rqresentntives, April 27, 1883. Trauslated froin the 
Frehch by MERWIN P. (~NELL. 
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in the Meuse. Xow, this is a source of wealth which is most completely 
slighted, and yet is exceedingly valuable. I could attest by statements 
emanating from the highest authorities on the subject that, with a slight 
expense. these water-courses could be peopled at will with excellent 
fishes. In America this iu done every day. The great Commission of 
Fisheries established by the United States Government has led to posi- 
tive results, which can be verified at any time, and which, if attained in 
our counti-y, woiild permit the stocking of the tide-waters of the Escaut 
and the Meuse with river herring, shad, and still other fishes. 
I mention the shad : we have in our country only an insipid shad, gen- 

erally tljcrdaiiied-I mean the comnion shad. .But there are others which 
are sup rior to it j there is one especially, the mere name of which makes 
one's mouth water-the Alosa sapidissinta. It is cultivated abundantly 
in America, and. could easily be so in our rivers. 

There already exists a treaty between Belgium and the Netherlands 
in regard to the fisheries of the Escaut. It would therefore be very easy 
for our Government to act in concert with the Dutch Government. I 
do not ask, however, that negotiations be engaged in which will absorb 
very valuablo time, I ask that our Government, after the example Of 
what has been done elsewhere, shall take the initiative in this measure, 
without regard to what is clone by her neighbors. Let her engage in a 
work which will profit her; and should she sow benefits around without 
deriving any profit herself, she would iu that only follow great example8 
and nialre an important beginning. 

On the subject of this spc cia1 question of the flsheries, new relations 
have recently sprung into being ,betmeen different governments. One 
notices a reciprocal kindness and disinterestedness and eagerness to 
oblige which hitherto have not been the characteristic feature of their 
reciprocal relations. So we may observe to-day between the United 
States, France, Switzerland, Italr, and England exchanges of fish-eggs 
and of fry which attest. n, cordiality most remarkable and most profit& 
ble. Not a year passes that the North Americeris do not make impor- 
tant shipments of tish in every direction ; and thoy not only make pres. 
ents of them to other countries, but [sometimes] send persons to accom- 
pany each lot to give them all necessary attention, in order that they 
ma~7 arrive a t  their destination in the best condition. TWO recent facts 
are of' n iintnro to show you how much thesenem customs are developing. 

It is from Switzerla,oci t1i:tt I drew my first example. There are in 
this country four pisciciiltural establishments, carried on under the ex- 
clusive doniinion of the ideas of which I have juct been speaking. A 
little below tho fill18 of' the IGhine, a t  Schaffonse, is situated tha estab- 
lishment of Neabausen, in which a very largo number of salnioii are 
raised, purely sild simply to be put into the Rhino without regard to 
who will taka the fish auci profit, by them. Not far from it, on the othhr 
side of the river, in the cnntoii of Zurich, there are three establishments 
of the same nature : one at  Dachseri, opposite Neuhsuseu ; tho second, 
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a little lower, at Glattfelden ; the third at Meilen, on the Lake of Zurich. 
There, as at Schaffouse, the products are placed in the Rhine and in the 
lake without any anxiety to know who will be profited by this benefac- 
tion. Notice that all these establishments wer0 founded and are car- 
ried on at the expense of the cantons. These are examples which I 
would desire to see followed. I would be chnrmed to have this happy 
rivalry establish itself between us and our neighbors, and I hope that no 
prejudice will arise on account of the sacrifice, really insignificant, which 
we would have to make. I will add that a good deed never goes unre- 
warded, even on the earth. There is a natural law by virtue of which 
the fish return, however long the journeys which they make, to the place 
of their birth. The fact is everywhere verified to such an extent that 
it can be regarded as unquestionable. It results thence that the fish 
will be found again a t  the place where they were pvt into the water, un- 
less untimely dams happen to impede t.heir progress. It follows thence 
that the sacrifices which I recommend would not be made in vein-they 
would lead to direct results. 

A fact of the same kind presents itself in my district. Since 'the en. 
actment of the new fishery law the founding at Gaud of,, piscicultural 
association has. been vaguely contemplated. Well, would you think it 7 
The United Mates of America, who have agents everywhere, it is true, 
learning of this, have oti'ered, through the great Commission of Fisher- 
ies of that country, to send us a fish that we have not aud which is dis- 
tinguished by peculiar merits. This fish has been selected for u s x  by 
the learned men of Americst, with special solicitude, becauseit is partic- 
ularly suitable to the muddy waters of the Escaut. It would be of no 
use to  11s to receive trout or salmon ; they would mako a sorry figure in 
our rivers. AniGated with broad and generous intentions, these men on 
the other side of the ocean, devoted to science and to humanity, have 
chosen what antiwers to  our wants, and thus shorn UR that for them there 
is no obstacle which can prevent the propagating of a good idea or the 
doing of a good action. You will read, one of these days, in the papers, 
gentlemen, that  t*here have come to us from North America fishes for 
the basin of the Escaut. 

These principles of solidarity, bx enlarging the ideas, will bear impor- 
tant fruits, far beyond the limited point of which I am speaking. 

~~ 

It is proposed by the United States FishCommissioner t o  send some catfish to Bel- 
gium this fall, as being moll adapted to its muddy and sluggish waters. Sou corre- 
spondence in Bullettin for 1882, vol. 2, p. 153.-C. W. 13. 
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2Bs-THE AMERICIAN BLACIIK BASE.‘  

B y  MAX VON DEM BORNE. 

l.-ITS SUCCESSFUL INTRODUCTION IN GERMANY. 

From accounts which I had read, both in American and English pub- 
, lications, it appeared thRt the fish which in North America is known 

by the name of “black bass” possesses qualities which made i t  in the 
highest degree desirable for me to obtain some of theso fish, and to 
make the attempti to raise them here. This desire becamo still stronger 
when the well-known fish-culturistt, Mr. Fred. Mather, of New York, 
wrote me under date of the 31st October, 1881: ‘ 4  Why do you not intro- 
duce the black bass in your lakes, a8 is done in England 0 It is as gamy 
when on the hook as the salmon.” 

In  March, 1882, therefore, I asked Mr. Mather, and Prof. Spencer P. 
Bnird, of Washington, United States Commissioner of Fish and Pisher- 
im, to aid me in this matter, and from both these gentlemen I received 
the kindest promises. Professor Baird wrote to Mr. E. G. Blackford, in 
New York, and Mr. Mather promised to have some of these fish caught ia 
Greenwoodlake, about6Omilesfrom New York City,locnted partly in the 
State of New York and partly in the State of New Jersey. Mr. Mather 
did not deem it advisable, however, to attempt the conveyance of these’ 
fish during the warm season and without a person to accompany them 
during the voyage. I n  the beginning of August he caught a cotisidor- 
able number in Greenwood Lake, and he informed me, at  the eud of Oc- ‘ 
tober, that he had 20 large fish and about 60 small o.nes ready for me. 
They were kept in the fish-tanks of Blr. B. (3. Blackford, kulton mar- 
ket, New Pork c)lity, until the month of February last, when they were 
intrusted in the care of Mr. G. Eckardt, jr., of Lubbinchen, who was 
just returning ty Germany after a stay of several years in the United 
States. To the care and management of that gentleman I owe it  that 
&!I these fish arrived here dive ant1 well. The voyage lasted from the 
17th to the 2Rh of February, the fish being conveyed by the steamer 
Blbe, whioh had’ previously to this successfully carried a number of 
live fish to an(1 from America. There were delivered to Mr. Eckardt, 
rtt New York, 7 black bass of the small-mouthed variety, 26 to 31 cen- 
timeters long; 46of the large-mouthed variety, 7 to 13* centimeters long; 
and 1 small Perca$uuiatiZis, which seems to differ somewhat from our 
perch. The large fish were distributed in 2 barrels, each having a ca- 
Pacity of about 600 liters, whilst the small ones were placed in 2 barrels 
of about 200 and 260 liters capacity. These barrels were not quite filled. 
The sea was rough, so that Mr. Eckardt had some trouble in talciag 

* “&or d~ilWi/CUni80/&#3 8o/ttuarz-&moh.” From Ciroular No. 2, 1883, of the Doutsahe 
Fiwhorei-verein, Berlin, April 30, 1883. TrtGnslated from tho Gormsn by HEI~MAN 
JACOBSON. 
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proper care of the fish. No special measures were taken, except to 
keep t h e  water, by means of ice, at a temperature of’ 5 degrees R6au- 
mur, and to remove the sediment by means of a pump; only a little 
fresh water was added. The attempt to feed the fish during the voy- 
age did not prove snocessful. Upon arrival in Bremen the water 
was found to be as clear as a t  the departure from .New Pork. A t  Ceeste- 
munde the fish were met b y  one of my assistants, who was kindly aided 
in landing them by Mr. F. Busse, wholesale dealer in fish. They were 
brought here in a large barrel, holding about 500 liters, the water be 
ing cooled by ice, and air being introduced in it. Because of some de- 
lay at Bremen the fish did not reach here till the morning of March 3. 
Upon their arrival they were all found to be lively and in good condi- 
tion. Only one small black bass died after a while, and was sent to  the 
Zoological Museum in Berlin, where Dr. 3’. Uilgendorf examined it, and 
identified it as Grystes salmonoides LacBpBde. 

2.-~HAXAU!PEIt OF THE BLACK BASS. 

All my iuformation relative to the bla,ak bass I have obtained from 
the following sources : Forest and Stream, vol. 2, p. 120 ; vol. 4, pp. 
342-357; vol. 8, pp. 260369; vol. 9, p. 284; vol. 14, p. 349; and uol. 
15, pp. 68, 366; Report of United States Commissioner of Fish and 
Fisheries for 1571-,72, p. 806; the same, for 1872-’73, pp. 392, 525; 
,Robert R. Rooserelt7s Superior Fishing, pp. 10, 11, 71, 75; Frank 
Forrester’s Fish and Fishing of the United States, p, 195; Thaddeus 
Norris, The American Angler’s Book, 1865, p. 103 ; Charles Hallock, 
The Fishing Tourist, 1873, p. 123; James A. Henshall,.M. D., Book of 
the Black Bass, 1881-this is the most iuportant source of iuforination ; 
Genio C .  Scott,, Fishing in American Waters, new edition, 1883, p. 280; 
and Transactions of the Arnericau Fish-Uulturists’ Association, 18S2. 

The original home of the black bass in America is the region of the 
Saint Lawrence and the Mississippi, whilst it is not found in tho Middle 
States, New England, on the Atlantic coast, and in the rivers flowing 
into the Pacific. Henshall distinguishes two varieties : first, tho large- 
mouthed black bass, Mkwopterus saltnonoides Henshall, or Qrystes. sal- 
wionoides LacBp&de ; and, second, the small-mouthed black bass, Microp- 
terus dolomieu LacGpBde. 

Both these varieties are usually found in the same water ; they are 
lively, muscular, and voracious, bite rery well, and afford excellent 
sport. When freshly caught they smell of musk. They are a great table 
delicacy, and are in this respect not excelled by any other fish. They 
are not very sensitive as regards the impurities introduced in the rivers 
from factories and cities, and are found as far south as the tropios, neqx 
the Gulf of Mexico, and as far north as the cold waters of the great 
fresh-water lakes on the boundary of Canada, They reach their great- 
eet sizo in very spacious and deep waters and a t  a high temperature. 
In the north they attain 8 weight of four or five ~ O U I ~ C I S ,  rarely six or 
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eight pounds weight ; in the south,.and in deep.mater, they attain a 
weight of twelve to fourteen pounds. In rivers, they like a strong cur- 
rent, rocky, stony, or gravelly bottom, and in lakes a gravelly bottom,logs 
of wood, roots of trees, plenty of aquatic plants, springs at the bottbm, 
and very deep water ; but they also flourish in wtill, shoal water, espe- 
cially when it  has a dense growth of alges. Tho young fish live on 
very small animals, fish-eggs, insects, crawfish, frogs, mussels, &c. ; in 
a few months they reach a length of five centimeters; in one year, ten; 
in two years, twenty to thirty, and a weight of one pound, and there- 
after generally increase in weight ono pound per year. The black bass 
~ p s w n  on roclrg ledges, on gravelly or sandy bottom, a t  a, depth in 
rivers of from half a meter to one meter; while in lakes they seek a 
place from oiie to two meters below the surface, on the edge of still 
greater depths. They mnlre themselves a nest in the gravel, by remov. 
iug the mud and sand with their tails and fins, tlius creating a hole in 
tho sand twice the length of their bodies j sometimes they li!ie their 
nests, on muddy bottom, with sinal1 sticks and leaves j they also do this  
when there is gravelly bottom in the neighborhood. In the Southern 
States these fish spawn in March, in t,he North from the middle of May 
till the middle of July; tho farther north the later they spawn. During 
this pcrjod they ascend the rivers till they find shallow mater, or seek 
the slialiow places near the shores of the lalres. The eggs adhere to  
surrounding objects, and are hatched in one to two weeks ; the young 
fish remain in the nest from two to seven d a p ,  and both the egg8 aud 
the young fish are carefully guarded by the parents. During the cold 

‘ winter season the fish becgme lethargic, cease to eat, atid dig themselves 
holes in the mud, in  which they hide, or retire to fissures in the rocks, 
or seek deep waters under moss and aquatic plants, where they sleep 
till the next spring. 

3.-TRANSPLANTING BLACK BASS. 

Both kinds of black bass wllcn transplanted easily accustom them- 
6eli-e~ to the difierent conditions of life. ‘ They can easily be transported 
alive, and in ponds, lalres, and rivers increase rapidly and without any 
diD8eulty. Since 1820 the traneplanting of these fish to maters where 
heretofore they were not found has been repeatedly attempted, and 
often with success. The transactions of the American Fish Cultural 
Association for 1882, page 19, confain t h e  followirlg intoresting report 
by Mr. George Shephard Page: 

“It can hardly be believed that, a t  the present time, any one can 
doubt the usefulness of stocking our waters witlfi black bass. Not quite 
60 years ago a few of this kind of fish were brought by rail from the Ohio 
.River to the Potomac River, and a few years later a number mere tekcy 
from this river to the Siisquehanna. Not quite 15 years ago some black 
bass were trausferredfrom t h e  Susquehanna to the Delaware. And 



224 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

now I simply refer sou to the fish markets, not only of our large cities, 
but also of small and rsmote towns; everywhere we find that the blaok 
bass (by general consent considered a s  valuable for the table as for the 
sportsban) is more common than the pike, and cheaper than the white- 
fish (Nnrune). The 39 fish which, in 1869, I placed in waters in Naine, 
have increased so rapidly that about one hundred lakes and ponds are 
full of’ them. Summer hotels and villas have been built on the shores of 
some of these lakes, aud thousands of visitors are attracted almost 
exclusively by the large number of black bass. Many of our highest 
authorities in matters relating to fish think tha t  is the fish of the future. 
One of our most recent and best works * is solely devoted to this fish. 
The manufacturers of fishing-tackle have noticed a constantly increas- 
ing demand for black-bass tackle. A large number of clubs have been 
formed for the soh3 purpose of catching bass. It is also very remark- 
able that, wherever the black bass has been introduced, the pike dis- 
appears rapidly, proving the truth of the old saying: The strongest 
(holds the battle-field.’” 

4 . V A L U E  OF THE BLAOIC BASS FOR GERMAN WATERS. 

The black bass thrives best in large rivers having a strong current, 
deep water, and a rocky or gravelly bottom. It will, therefore, be spe- 
cially suited for those parts of Germany in whose waters the barbel 
thrives. Excepting the migratory species the German fish-culturist has 
no domestic fish which is suitable for these waters, and whose increase 
he can regulate to any considerable extent. It is difficult to stock 
rivers, above impassible dams, with migratoe fish, for these go to the 
sea when they are quite small, and are not able to return when ther 
have grown large. I t  is my opinion, therefore, that the black bass is 
calculated to fill this gap. The same may possibly apply to the deep 
lakes, in which no Coregoni, claiblingp, or lake trout thrive; but I con- 
sider it somewhat of a risk to place the black bass in maters where 
trout and saibling live. 

An exceedingly valuable quality of the b l k k  bass is this, that  it  can 
be easily caught. It is frequently very difficult to catch carp and 
maranen, and- the ju s t  objection is often made to the raising of these 
fish, that i t  is useless to introduco or to increase fish which cannot be 
caught. 

It will be of great interest to our sportsmen to learn that those anglers 
who have become acquainted with the nature of the black baas esteem 
it just a8 highly as the salmon and the trout. 

“James H. Henshall: “Book of the Black Bass.” Cincinnati, 1681. 
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Vel. 111, No. 19. Washington, D.’C. Sept. 3, 1883. 
._ 

!2Y.--PRELIMINARY N O T I C E  O F  TltiE D E V E L O P M E N T  ANI) BREBD- 
ING IIAnITS O P  TIRE YOTOMAC C A T B I S I I .  A M I U R U #  ALBIDUS (LE- 
SUELJR) GILL. 

B y  90” A. RYDEEL 

A number of adult individuals of Amiurus albidus were brodght from 
the Potomac River to the Armory building, a t  the instance of Lieut. 
W. C .  Babcock, U. S. N., and Col. 3%. McDonald, and deposited in 
the large tank aquaria of that institution about the close of the shad 
fishing season of 1883. One pair of these have since bred or spawned 
in confinement, and thus afforded the writer the opportunity of observ- 
i n g  and describing some of the more interesting phases of the develo]~- 
ment of this singular and interesting family of fishes. There has been 
hitherto little attention paid to the development of tlio Nentatogizathi, 
Siluroids or catfishes, probably from a lack of olqiortunity, and .these 
iiotes may therefore prove of interest to naturalists. The literature 
of the subject is scanty; and besides a paper by Jeffries TYyman* 
on trhe development of Aspredo lawis and Bagrus, I know of no sop. 
arate essays on the  development of this group, except some scattered 
notices in Gunther’s Introduction to the Study of Fishes and in his 
article Ichthyology, ninth edition of the Encycloptcdia Britannica, 011 
the development of Arius ; an egg of this genus in an advanced stiite 
of evolution is figured, from which it appears that this form is very 
similar in its elnbryological features to Bltcriclbthgs, some ova of which 
are in m y  posseasion, measuring three-fourths of an inch i n  their longest 
and five-eighthsof an inch in their shortest diameter. A r k  and B l u -  
Vt%?~tliys are marine forms, and the males have tho habit of carrying 
the ova ill tlie hiiider part of the oral cavity or branchial region until 
tlie young are hatched, as redescribed by W. Turner.+ The marine 
species, however, have oulg B few ova at a timo a8 compared with the 
Anaiuri, coinmon catfishes or horned pouts of the Eastern United States. 

Prof. Theodore Gill has been kind enough to aid me ill determining 
the species of which I here slretch the development, and he refers it to 
the forin with the name given it1 the title of t h i s  notice. Its habits 
of slxiwning and care of the young are probably common to all of the 
&pecie,q of the genus, and are quite remarkable, as will appear from the 
Su~joine(l. account. 

On the inoruing of the 13th OS July, a little after 10 o’clock a. m., we 

* On some dinsue1 modos of gos!ntion. Am. Journ. Arts and Scioncos, xxvii, 1859, 

t A romarlrable mode of gostation in an undesoribod species of Arius (A.  Boak&li) 

- -_- _I______-_ -..-.. 

PP. 6-13. 

Jourii. Anat. and Physiol., i ,  18dG, pp. 78-82. 

Bull. U. S .  F. C., 83--1G 
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noticed a mass of whitish eggs in one of our aquaria inhabited by three 
adult specimciis of A?niitrtis alZlidiis, two of which were unmistakably 
the parents of the brood, for the reason that they did not permit the third 
one to approach near the mass of eggs which one of thein was watch- 
i n g  vigilantly. Oue of the individuals remained constantly over the 
eggs, agitating the water over them with its anal, ventral, and pectoral 
fins. This one subsequently proved to  be the male and not the female, 
as was at  first supposed. The fewale, after the eggs were laid, seemed 
to take no further interest in them, the whole duty of renewing and 
forcing the water through the mass of adberent ova clevolving upon 
the male, mho was most assiduous in this duty until the young had 
escaped from the egg membranes. During all this time, or about a 
week, the male was never seen to abandon his post, nor did it seem that 
he much cared even afterwards to leave the scene where he had so faith- 
fully labored to bring forth from the eggs the brood left in his charge 
by his apparently careless spouse. The male measured 15 inches in 
length, the female a fourth of an inch more. 

The mass of ova deposited by the female in a corner and at  one end 
of the slate bottom of the aquarium measured about 8 inches in length 
and nearly 4 inches in width, and mas nowhere much over one-half to 
three-fourths of an inch in thickness. The ova were covered with an 
adhesive but not gelatinous outer envelope, so that they mere adherent 
to the bottom of the aquarium and to each other where their spherical 
surbces came in contact, and cousequently had intervening spaces for 
the free passage of water, such as woulcl be found in a snbmerged pile of 
shot or other spherical bodies. It was evident that the male was forcing 
fresh water through this mass by hovering over it and vibrating the 
anal, ventral, and pectoral fins rapidly. There were probably 2,000 ova 
in the whole mass, as nearly as could be estimated. A11 of those left 
in the care of the male came out, while about one-half of the mass 
which he had detached from the bottom of the aquarium on the third 
day, during sone of his vigorous efforts at changing the water, were 
transferred to another aquarium, supplied with running mater, and left 
to themselves. Those which were hatched by the artificial means just 
described did not come out as well as those under natural conditions. 
Nearly one-half failed to hatch, apparently because they were not agi- 
tated so as to force fresh mater through amongst them and kept clean 
by the attentions of the male parent. 

The eggs themselves measured about one-sixth of an inch in diam- 
eter a short time after oviposition, and after the large water space had 
been formed around the vitellus, Between the surface of the latter and 
the egg membrane. The vitellus measured one-eighth of an inch in 
diameter. The germinal disk was formed a t  the upper pole of the vitel- 
IUR immediately after oviposition, and gradually spread in tho usual 
manner over the lower pole of the opaque granular vitelline globe. In 
the early part of the second day the body of the young fish mas out- 
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lined, but the tail began to grow out before the ellibryo's body had em- 
braced much more than one-fourth of the circumference of the vitellus. 
On the third day the'tail of the embryo had acquired considerable length, 
and its free end was moved from side to side gracefully and rhythmic- 
ally through the contents of the mater-space. 

The water-space from the first was filled with an inimense number of 
free, refringent corpuscles, n-hich niade it difficult to ~~ialre out the form 
of the embryo during the early stages. These corpuscles were not of the 
nature of blood-cells, and seemed to become less abundant towards the 
close of the  period of davelopment within the egg. Nothing of a similar 
character, as far as the writer is aware, has ever been sncouutered in the 
water-space of any other Teleostean egg. So abundant are these cor- 
puscles at first, coupled with the opacity of the vibllus and the pecul- 
iar whiteness of the germinal matter, that even an experienced ob- 
server would be led to suppose at  a first glance that all of the eggs were 
bad, having the 44 rice-grain " appearonce of blasted sliatl eggs. 

On the third day the vascular system begins to develop and the heart 
to grow forward under the head, down over the anterior end of the yelk. 
A pair of vascular arches (cuvierian ducts) are soon formed, just behind 
the rudiments of the pectorals, which grow outward and split up into 
vitelline capillaries and eventually join B median vitell{ne vessel which 
empties into the venous end of the heart. The mouth is widely open 
on the third day, and the branchial clefts are developed with a free cir- 
culatioii through the arches. The caudal part of the aorta and caudal 
vein is also developed at  that time, and the intersegmental vessels are 
developed a little later, with loops running out into the mesoblast of 'the 
median natatory fold. 

The eyes of the embryos were unusually small for young fishes, and 
reminded one during the early stages of the eyes of Ganoids and young 
Amphibians. The choriod fissure was prolonged obliquely far forwards. 
The eyes were pigmented on the fifth day. 

The air-bladder became perceptible on the tenth day, far forwards, 
and as a dorsal outgrowth of the intestine, a little above and behind 
the level of the insertion of the pectoral fins, and as it grew more capa- 
cious the young fish cornmenced to swim higher in the aquarium. When 
first hatched, on the sixth to the eighth day, the young exhibited a ten- 
dency to bank up or school together like young salmon. They also, like 
Young: salnion, tended to face or swim against t,he currents in the aqua- 
rium, a habit common, in fact, to most yonng fishes receutly hatched. 

The development of the finsmas somewhat similar in general character 
to that usually observed. On the second clay the medial natatory fold 
begar1 to grow out on the dorpal and ventral side and the end of the 
tail, bllt up to tho fifth day no clearly-marked difl'erentiation of any of 
the iu~paired fins had occurred. The first of the pairedfins to appearwere 
the pectorals, which bcgaii to show tliemselves on either side of' the 
body on tho third day, a little may behind the ear, as a pair of low lon- 
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gitudinal folds. The first of the unpaired fins to be cleveloped was the 
anterior dorsal, which mas first marked OE from the rest of the natatory 
fold on the fifth day by a slight emargination near the anterior end of 
the latter. Coincidently with the Oevelopment of the first dorsal the first 
rays of the caudal began to develop on tlie fifth day, just below the up- 
turned caudal end of the notochord, which terminated near the dorsal 
border of thc tail, but 110 distinct embryonic caudal lobe was mer devel- 
oped such as that described by A. Rgasviz in the young of Pleuroneotes. 
The development of the tail was in fact very similar to that of the 
~~almon, even to the presence of a similar vascular plexus and a 
small but perceptible venous sinus. On the seventh day the meso- 
blast was perceptible in the anterior dorsal and in the anal, and 
the rays in these two fins had begun to develop. On the seventh clay 
the caudal had assumed a clearly-marked fan shape. On the eighth day 
the anal was more apparent as a prominent expansion of a part of the 
ventral portion of t h e  natatory fold, and its rays had become more dis- 
tinctly visibl e. By the tenth day the rays in the first dorsal and the 
anal were distinctly developed, and both fins were sharply marked off 
from the rest of the fins developed from the natatory fold by deep 
ang.ularemarginations. On the tenth day the adipose dorsal appeared as 
a separate lobe, which became progressively more distinctly developed. 
On the eighth day the rentrals budded out as a pair of folds above the 
hinder end of the yelk sack, a t  the lower edge of the body, just a little 
wayin Sront of the vent. On t h e  tenth day thecaudal becamedistiactly 
lobed and posteriorly emarginated, tbe upper lobe being the longest, 
and on the eleventh day all of its rays were defined. By the' thirteenth 
day tbe yelk had been absorbed, and the young fish were nearly ready 
to feed. By this time, too, the rays had appeared in the ventrals. By 
the fousteenth day the first hard spine of the anterior dorsal was de- 
veloped, aud the anterior spiny rays of the pectorals h i d  been formed 
with two retrorse hooks on their hinder margins. By this time t h e  
young had practically passed through their larval condition, and began 
to bear a striking similarity to the adults, having by this titne also be- 
come quite dark on the upper Rich: of the body froin the development 
of pigment cells in the skin. 

On the fifteenth day after oviposition i t  was found that they would 
feed. While debating what, should be provided for them, Mr. J. E. 
Brown threw some pieces of Sresh liver into the aquarium, which they 
devoured with avidity. L t  was iiow evident that they were provicled 
witli teeth, as they would pull and tug at the fragments of liver with 
the most clogged perseverance and apparent ferocity. This experiment 
showed that the iigbt kind of food had been supplied, and as they have 
iip to this time (August 1) been fed up011 nothing else, without our 
losing :I single one of the brood, nothing more seems to be required 
with which to feed them. 
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It is mort'hy of note tliat \rhen pieces of liver kere tlirown into the 

~ aquarium tlie parent fishes would apparently often swallow them, with 
numbers of' young ones eating a t  :mcl hanging to the fragments. I was 
sooh agreeably surprised to And that  the parent fishes seemed to swal- 
low oiily the iueat, :ind tliaf; tiivy iiivarithly qjectecl the young fish from 
the nionth quite uninjured, t!ie parent fish seeming to bo able to discrim- 
inate, iiistii~ctii~ely, beforo cleglnti tiou occiirred, betmrcau what wm its 
prorw Ibod and what were its 0 1 ~ 1 1  youug. As soon as tlie young began 
to feed they commeuced to disperse through tlie water xiid to all parts of 
the :qu;wiuni, ant1 to  maiiifest less desire to congregate in schools mar 
tlie I l ~ i i l < ~ ,  n7ho also abatctl his habit of fanning the you~ig with his fins, 
as was his rvont during the early phases of derelopment. 

The most interesting feature of the deva1opmeat;il evolution o f  the 
young oatfishes is tho early :ippear:ince of the barbels. The first pair 
which is visible is tlie maxillai~y :it tho angles of tlie inontli of the em- 
bryo. This pair of barbels grow out ilt either angle of the mouth, ou 
the third day, as ;I pair of flat, lobes, coiitinuoiis mteriorly with the 
upper and anterior border of the moutli. 13y the fifth (lay the maxil- 
lary barbel becomes inuch prolonged and cylindrical, wliilo the two 
paih of chin barbels appear a t  tlio s:tuie time a little beliind the outer 
margiu of the lower jam as two pairs of lo\r fleshy papilla By the 
seventli day these, also, liave grown considerably ill length and become 
cylindrical. On tlie same day the nasal pair of barbels have been 
formed as papilliform outgrowths at the anterior inargin of the poste- 
rior nostrils, tlie anterior and posterior nostrils being already separated 
by a pretty wide bridge of tissue. The early separat'ion of the anterior 
and 1,osterior iiostrils by a bridge of tissue in the embryo catfish is a, 
striliing instance of the acceleration or precocious duvelopinsut of' this 
structure, which is not usually formed SO early. By thc seventeenth 
day all of the barbels have acquired very nearly the same length in 
proportion to otlier parts of tlie body, as iiiay be noted in those of the 
adults, but they are marly transparent and appear to be thickly stud- 
ded superficiaIIy with sl)ecialized eiid-orgmg, which are probably tac- 
tile in function. l'lieir srcler of devclopinent is as follows: First the 
maxillary, tlieu the outer, then the inner chin barbels, and lastly the 

cep1i:ilic iippcndages already di&inguisIies tho embryos catfish 011 the 
third (lay from tile enibryos of all other fornis of Tuleosts. 

Tho intestine is iiot prolonged fiw b:ic.lrwurds beyoiid the posterior end 
of the yelIr sack. On the thirteenth day the greenish secretion of the 
liver oau be spell in its oitvity. Nothing mils observed of the develop- 
ment of the Ii~ver, but i t  is probable that Q portioii of the blood from 
the c:tnd:tl vciu 1):tsses tlirongh it ;ind tlien .passes through a, vitelline 
netwol-k of vessels back to  the 1ie:trt. 

BehintI the vest, tl distinct urinary duct could be seen by the sixth 
day, and by the teiitli day an ;~llai~tois or urinary vesicle was developed 

n. .tsal .s barbels aro formed. The omly and peculiar der-elopment of these 

. 
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in the usual position behind the anal end of the intestine. Transparent 
views showed that the seginental ducts were tortuous a t  their anterior 
extremities. Nothing was learned of the character of the pronephros, 
one of the features of development which may very properly be studied 
when we hare once prepared sections from the material which has been 
preserved for the purpose. 

On the 30th of June, or when the young were seventeen days old, it 
v a s  determined to make an examination of the internal organs of both 
parents, which was done in the presence of Professor Gill, to learn 
which one of the parent fishes it was that had acted as nurse. Fortu- 
nately there was considerable difference between the two in color ; the  
female had also lost a part of one maxillary barbel, so that it was easy 
to distinguish them apart. The darkest sl)ecinien, vi th  the broadest 
head, we found was the male, and, as already stated, had acted as the 
nurse. Upon cutting him open and removing a portion of the milt or 
testes, they were found as a lobulated paired organ on either side of the 
mesentery, depending from the dorsal wall of the abdomen. The lobes 
of the testes were digitate. Upon compressiug fragments of the testes 
under the micYoscope, active spermatozoa were pressed out. The spent 
roe or ovary of the female was a paired organ, the right and left sacs 
of which were joined together posteriorly. The ovarian lobes or leaf- 
lets were disposed transversely in the sacs. 

The foregoing account of the development am1 breeding habits of 
Amiurus ulbidus is preliminary to a fuller one, accompanied by illustra- 
tions, taken from hardened and preserved material in the hands of the 
writer. 

CENTRAL STATION, UNITED STATES FISII CONIMISSION, 
Wuskington, L4upst  1, 1553. 

28.-ON RAINBOW TROUT REARED F R O 3 1  EGGS BROUGHT BROMG 
CALIFORNIA. 

B y  ROLAND IREDRXOND. 

[From .z letter t o  Prof. 8. F. B:iird.] 

There are some Rainliom trout a t  the South Side Club, raised from a 
few eggs you sent them three years since, which show an extraordinary 
growth for their age, one being 22 inches long ant1 weighing fully three 
pounds. Thex have be'gun to show a change in their spawning season, 
%he eggs having become ripe about Christmas time. 

Can yon kindly spare us Some more eggs this springbb The associa- 
tion is anxious to stock one of its ponds with this fish. 

105 FRANKLIN S T R E E T , ~ E W  YORIC, ilfurch 28,1883. 
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29.-SWEDEN A T  TIIE G R E A T  INTERNATIONAL BISILERY EXDORI- 
TION A T  LONDON, 1663." 

B y  AXEL VIEHELRI LJUNGRIAN, 

[Meml)cr of the Smcilish Parliament for tho districts of Oroust and Tj6ru.l 

As a pamphlet has been distributed in the Smedish Parliament, rela- 
tive to tlie resolution passed by the lower house February 28, last, to 
grant oiily 25,000 crowns ($G,'700) for meeting the espenses connected 
with Sveden's representation at the Interiiational Fishery Xxposition, 
to be held during tliis year in London, and as this pamphlet is princi- 
pally ,directed against me, I deem it proper to sag a few worcls in reply. 

The pamphlet, which bears the signature of Prof. P. A. Smitt, begins 
with a testimony to the enormous importance of fishery espositions for 
the advaucement of the fishing industries; and this is, strange enough, 
follomed by a comparison between the poor condition o f  tho Smedish 
fisheries and those of foreign countries. This second part of the pam- 
phlet in question, which is, inoreover, accompanied by statistics intended 
to prore tlie adthor's assertion, is, however, utterly a t  variance with the 
first part, vhere the beneficial influence of expositions is spoken of with 
the highest praise j for if fishery expositions were really so beneficial to 
the fishiog inclnstries, the Swedish fisheries onght to rank very high, 
considering that Smeclen has taken part in these expositips in the 
most energetic uianner. I shall, further on, shorn that our too eiier- 
gotic participation in the fishery uspositione has been one of the prin- 
cipal causes ~ 1 1 y  the deuelopment of our fishing iudustries has not 
kept step with that of foreigu countries, but has remained far behiul 
them. I therefore take the liberty t o  repeat here what I said in the 
lower house, that, if fishery expositions are to prore a real benefit, they 
should be mantllaged upon an eiitjircly diffcreiit plan from that follonwl 
at our Smeclish expositions, and especially a t  tlie Berlin Esposition of 
1SsO. The prejudices of the Norwegians, in this respect, are very sig- 
nificant. 

Professor Smitt  speaks of the great importance of cspositions for 
fish-cnlturo. Wit11 regard to this snl?ject we will quote the following 
from the ~vritj1lgs of a prominent author, vho ~ R S  inade fi8h-culture a 
8pccialty.t He says : 6' Although the culture of salmon, salmonoids 
and various Iiinds of Coregonus Lias been carried on, on 21, large scale, 
in several cotintries of Europe for thirty years, we lim-e no positive 
proof froln ally European country that this ctzlture h ~ ,  to ally consid- 
erable extent, increased the quantity of fish iu tlie open maters, * * * 

Sverigea deitagaf& i interriationela Jiskeriicf~iUlliiin1/ci~ i Loitdoit, 1883. Gerntble. 
&ockbolm, 1883. 

t A. J, MaImgren : ( 6  utl&ande ang8encle luntplighelen uf artiflaiel flskod&&ge infb'rande 
&,land." Helsingfors, 1883. 

Translated from tho Stvodish by HER~IAN JACOBSON. 
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or has becii followed by finaucid results in proportion to  the amount 
of‘ uroriey espcridetl, or by results of general importauce. 
lutely certain, that in those very cotintries which have for the longest 
time ~ L T I C Z  irrost cuergetically labored to iucrease the qimitity of fish in 
the open waters, by the artiticial production of young iish, confidence in 
tho ecoriornical iinport:~nce of iirtiticiiil fish-culture has  been thoroughly 
sbaken. * * * In fact,, it, ioust be said t l l i i t  iii Europe fish-culture 
has left 1101 liing but disappoiutccl 11opc?s, ant1 iu 111t~11y cilsc~s has caused 
serious finaucial losses.” The importance of fish-culture is, therefore, 
Car from having been proved j a i d  the fishery espodtions h a w  not fiir- 
riished a solution of the greatest difEcnlty, viz, the care of the joung 
fry. All that fish-culture, iII1 iiidustry the value of which is openly ques- 
tioned, can gain from an exposition, is a cornparisoil of the various ap- 
paratuses. But 9s regards the manner in which these apparatuses are 
used, and iu ihc t  in all other respects, the necessary 1iuow;etlge must be 
obtaiued in the place where the fish are raised, whore fisheries are car- 
ried on, and where fish are preparetl. As regards the care to be taken 
of fish, the fisheries, and the preparation of fish, hut little Iriiowledge 
can be gained at  an exposition, as  Professor Sniitt liiurself seenis to  
think. If this had not been his view of tho iirutter, he ought to 11are 
produaed more proof, especially with regard to the  Errlin Exposition, 
of the beucfits of such exl)ositions, tliaii the introdnetion of ‘ 6  ,Japnnese 
traps 77 in Siidennanland. All this o111.y goes to prore the C O ~ T Y W ~ I J C S S  

of my assertion, tl1;bt the Norwcgiaiis iLOt wisely iii  011ly gri111Lirrg :L 
small appro1)ri;Ltion for the Loiidoii lSsposition, whilst care is taken that 
many persons who 11ave mntle fialeries a specialty ilrc enabled to travel 
to foreigii couutries to g:htlier Iruowledge, tlie resultt; of their observa- 
tions, as well as those of the commissioners sent to the expositioi, being 
published aud spread brosdcast over the land. It shoultl not br for- 
gotten that my reinarks in the lowcr house were aiiucd at  tho way in 
wliicli fishery expositions have hitherto been iii:~~laged by 0111’ cotrimis- 
siouers, and a t  the coridemnable habit of s1)etidiug more tlinri necessary 
for this purpose. 

During the long controversy regarding the Bol~usliiii herring fisheries, 
I h a ~ e  repeatedly maintained, in opposition to Professor Smitt, that 
tho first condition for flouridiiog fisheries is a well-organized fish tr;ide 
and a regubr and rapid sale of tlie fish. Pilrtieularlg, as regards the 
herring fisheries, it will be evident, eveu to a superficial olxm-wr, tllat 
if herring can be prepmcl as a \rill oable i~,rticlc+ of U O I ~ ~ C Y C ~ ,  and in such 
:I maimer as to keep il long tiinc, mid bear t~.~iiisl~ortation to distant 
countries, the niarlwti for them will exteiicl, thus eiiabliiig t he  iisherlneii 
to get better pay for their fish j and the fislirries in gcncral will be 
benefited thereby, for a high price of tish enconrages the fishcrnion, 
and eiiables them to gef better :~ncl more exlierisive tipptiratus, arid to 
introdiice new and irnproved Inethods. With this  vicw I liare always 
urged that it was of prirnaq- import:iuce that tlie Goverrrrneut should 

I t  1s abso- . 
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facilitate the sale of fish, if necessary, by introducing improreci methods 
of preparation ; but my words were in vain, principally owing to rue- 
fessor Smith’s influence; and on the Bohuslan coast people had to wait 
till the yeor 1SS2\Por measures introducing the salting of herrings ac- 
cording to the Scotch method, simply because the money needed for 
this purpose was spent on the Berlin Exposition and on Professor Smitt’s 
resultless experimcuts with floating iiets. Professor Srnitt does not 
seem to recognize the importance of ready sales for the fishing indus. 
tries, and he, of course, prescribes expositions as the bcst remedy for 
our, uudoubtedly, unsi1tisf;Mxwy sales. If expositions, however, were 
beneficial i n  this respect, it is uiore than strauge that our sales of fish 
arc f‘dr from satisf:rctory, in spite of the lively iuterest taken by Sweden 
in all foreign fishery expositions, aiid that Professor Sniitt (:an show 
no couvinciug proof thiLt the great Berlin 13xposition of lSS0 has caused 
any increase in our asportstion of fresh salnio~i, herring, &c. The ex- 
gortatioii O S  tliesc kinds of fish went 011 wen wlieii there mere no expo- 
sitions, and has not been noticeably increased by tliem. Successful 
egorts to increase the sale of fish uiade during au exposition ueed mere- 
over iiot necessarily owe this success to the expositions. Such efforts 
should be made a t  all times, and, as far as our sales in England aro oon- 
cerned, the sooner they are made the better, as good fresh fish may always 
count 011 ready buyers in the great Billingsgate fish-marlret. Thus an 
:trr,ziigemeut hi18 recentrly been made for selling tlie fish from the Bo- 
huslLn bank-fisheries fresh from the sea to steamboats ; and this  ar- 
rangement w s  made independent of any exposition. Tho S a m  might 
also 110 clone in other cases. The (( hints as to improving their coudi- 
tion,” which, although not lieretofore made Iiuown, are said to have been 
giveu to oiir fish-dealers by the Serliu Exposition, they could easily 
h a w  done without. More vigorous public measures aud a more thor. 
ougli ktiowledgo of tho fisheries, and not these mystic ‘‘ hints,” arewhat 
are needed for furthering our fishing industries. The facts produced by 
Professor S m i t t  only show that some insigriiiicant results may be ob- 
tained by comparatively slight efforts during a fishery exposition. HOW 
much greater results could, therefore, be obtained by steady efforts i n  
the mme direction, made with dne circumspection aud a thorough 
knowledge of the subject? That country of Europe whose fisheries are 
a t  the present time  mor^ important thau those of any other country, 
Great Britain, which has raised its fishing industries to ,z very high 
co~idition of exce11cilce, has broiiglit about th i s  result by entirely dif- 
ferent means than fishery expositions. 

Professor Sinitt’s attcinpt to fiud a reason for the present condition 
of our fish tracle, by saying that the Berlin Espositiou has injured the 
exportation of our preserved fish, is only :inother proof of his way of 
deceiving the publi(:. Germany’s new customs legislation bas, at  the 
enme time, rlot irijured thi? exportation from other ooiiutries of preserved 
and sinolrod fish. 

I 

. 
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Since the Scotch method of salting herrings has, in spite of violent 
opposition and in spite of expositions, been introduced on the coast of 
Bohuslan the price for herrings salted according to this method rose 
immediately. From the southern part of Sweden nothing but fresh her- 
ring are exported, whilst Scotland exports large quantities of smoked 
herring and gets a higher price for this article. Cy introducing better 
methods of salting ancl smoking and by preparing the sinall fish as sar- 
dines, the income from our large herring ancl small herring fisheries 
could doubtless be doubled ; hut, as wili be shown below, expositions 
hare positively hindered the introduction of such impro~-e~nents. 

Among the most remarkable and most incorrect statements in Pro- 
fessor Smitt’s pamphlet is the following relative to the Edinburgli Ex- 
position, which also aimed a t  laying down thelaw in matters pertaining 
to the fisheries: “The knowledge gained by the  exposition has been 
productive of great life and activity, especially on the coast of Bolius- 
Ian. Salters, packers, and smokers have been brought over from Scot- 
land, large and improved Gooper shops have been set up, and many new 
salteries, oil refineries, and guano factories have been establishecl.” All. 
this sounds very well; it is only a pity that the above.mentioned expo- 
sition has had nothing whatever to do with these improrements. The 
greater lifeand activity bas simply been caused by the greeter abundance 
of fish, particularly during the winter of 1881-’82; and the measures for 
introducing improved methods of preparing fish had been taken prior to 
said exposition. Of the oil refineries, one was in full blast long before 
the exposition, and the other had been planned before the exposition was 
opened ; and the third ancl smallest has not been established in conse- 
quence of anyknowledgegainedin Scotland, where thisindustry isnot car- 
ried on. Aa regards the salting of herring, there bad been, long before the 
Edinburgh Exposition,a strong sentiment in favor of the Scotch method, 
principally fostered by the press oxid by descriptions of this method 
published in pamphlet form and distributed on the coast as early as 
January, 1878. This sentiment also determined one of the largest her- 
ring firms on the coast of Bohusliin to introduce the Scotch metthod of 
salting long before the Edinburgh Exposition, and iuduced the great 
cooper establishment a t  Uddevalla to adopt the shap,e and size of tho 
Scotch herring barrel. Ecrring-barrel factories do 1102; exist in Scot- 
land, where all barrels are’ hand-macle. The fact that three fishermen 
mere, a t  the expense of an association, sent to Scotland to attend tlis 
exposition, has not benefited our fishing industries, a s  the information 
gained by trhein was very little comlmred with what they would .hare 
gained by a visit to the east coast of Scbtlaud during the period when 
herring are caught and salted. The resolutiou passed by the assooia- 
tion referred to, to introduce Scotch coopers and salters mas, doubtless, 
owing to the ideo that something might be learned from a country where 
the herring industry had reached a very high degree o i  perfection, and 
not because knowledge had been gained a t  an exposition. 

. 
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The true value of fishery expositions to the BohuslBn herring salteries 
may be learned from the fact that soon after the Berlin Exposition, 
which had decreed gold medals to the Bohuslan salteries for the excel- 
lence of their productions, a notice was inserted in the Bohusliin palws, 
by the most prominent Gottcnburg fish-dealers, that, owing to the 
inferior character of the BohuslBn salt herring, they would no louger 
deal in this article. 

Wlienever the introiluction into Sweden of improved methods OS lire- 
paring fish is urged, it is met with indifference or opposition from those 
of our salters who have gained prizes a t  expositions, who think that they 
represent the very perfection of this industry and consider themselves 
the only models worthy of imitation. These prizes vhich, a t  the exposi- 
tions, are generally giren in proportion to the space occupied by a coun- 
try, and in the distribution of which personal motives are frequently 
a811-powerful, and which, therefore, are by no means absolute proofs of 
the excellence of the articles which have gained prizes, hare, together 
with newspaper articles highlj- laudatory of the productions of their 
own country, contributed not a little towards spreading erroneous ideas 
among the public and also towards throwing difficulties in the may of 
improvements, which will only be introduced when the opinion has 
gained ground that they are absolutly needed. The expositions have 
also produced a number of far-famed exposition heroes, wvho lire on the 
’praise bestowed on them by these expositious, assert an undue influ- 
ence Over tlie industries, and have even gone so far as to  obtitin prizes 
for their friends and favorites. 

The circumstance that expositions are in such high favor with the 
general public is, no doubt, owing to the manner in which they have 
lhttered the vanity, not only of some exhibitors, but also of entire 
nations. As tho participation in an exposition does not involve any 
expense to the exhibitors, and as every one, of course, hopes to gain a 
prize, it is not astonishing that the applications are so uuiuerous, 
e~peciallyas no efiort is spared to go beyoud all bounds in the prepara- 
tions for such expositions. These expositions have very much the m m e  
attraction to maniifacturers as lotteries, where the government, so to 
speak, furnishes the tickets and the exhibitor only loans his apparatus 
or the product of his industry for exhibition. Many a person feels his 
Vanity tickled by the knowledge that he has taken part in a morld’ 
exposition, and that his name lias figured in the catalogue, more espe- 
cially as these honors may be gained without any expense. 

Professor Smith says that Sweden, in order to remove the dispropor- 
tion between her importation and exportation of fishery products, 
should, “in the first place, aim at increasing the Value Qf her duel)-sea 
fisheries and of her salmon fisheries.” Strange to say, the professor 
seems to have abandoned all hope of ever improving the Baltic and 
Battegat fieberies. To improve these two important fisheries, which 
are fnll of promise, experience has taught us that far difhrent and more 

\ 

Truly a brilliant result of the exposition prizes! 

? 
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vigorous measures than expositions &re required. As regards the 
much talked of Bohusliin herring fisheries, the use of floatiug nets in 
these fisheries is nothiug nem. During the eighteenth century this  im. 
plernent was employed fiir iiiore extensively than now, and with the 
same results. Even in our day i t  has been repeatedly euiployed on t h e  
Codst of 130hus11in7 even before Professor Sinitt came iii the winter of 
lSSO-’Sl, and, itided by a Governnicxit subsidy, inade R great ado about 
i t  in the papers, in  spite of which, owing  to very plain causes, matters 
remained pretty much as they 1iad been before. Four -pars ago I 
stated, relative to tlie proposition, inado too soon, then, to introduce 
floating nets for the herring fisheries on the Bohusliiiu coast, the follow- 
ing, wliich ought to be takeii to  heart by those concerned: “TO intro- 
duce with advantage a new inipleinrnt or a new method of fishin6 re- 
quires that its application will pay. Thus futile iittenlpts were made to 
introduce floating nets for the mackerel fisheries on the coast of Bohus- 
I5in as long as the price of mackerel was so low that the larger number 
of fish caught with the floating nets was not suflicieut to pay for the 
getting and keeping of tliese expensive implemc~nts. When the price 
of maclierel rose, tho floating nets were quickly introduced; but if the 
price of maclierel should again ilecrease, tho floating nets would again 
disappear, arid the common and inexpensive nets would soon again be 
in gencral use.,, If tlie Bohusliin people are to use floating nets on a 
large scale for the herring fjslieries, it is of’ course necessary for them to  
be able to count on ciitclii~~g every year a sufficiently large quantity of 
herring before tlie fisheries cornmence near the coast to niake it worth 
their while to get these expeiisive implements. That this applies to a 
small ~ p a n t i t y  of’ fisli which, wheu brought into the Gottenburg market, 
are, owing to their small number, sold by the wore or by the piece, does 
by no means prove that this will also apply to large fisheries; for as 
aoon as very large quantities of fish are brought into the market prices 
decline. Whether the herring fislieries can be profitably carried 011 with 
floating iiets will, in Bobusliin, as in Scotland, depend on the price 
which the salters can pay for the herrings. In order l o  form some idee 
a s  to the Irospects of such fisheries, 0110 ouglit to Irnow the average 
catch per boat in tons. To judge of tlie prospects OS a certain inethod 
of fisliing by the prices which are paid when o d y  small qunntities of 
herring are bronght into the  ~nnrliet, would be ,just as erroneous as to 
judge of‘tlie prospects of the l~otato harvest from tlic prices which early 
in the S C ~ S O U  are paid in the citj- inarlrets for iiew potatoes. It sliould 
be borne in inind that, both berririg and potatoes itre the poor man7s 
food, and that the large quantity of each of these articles.makes it 
necessary !‘or them to be sold cheap. It is highly characteristic of 
Professor Siniitt’s inethod of proving his assertions that he does not 
ventare to state the quantity of herring caught by each boat, or by the 
one which caught most. ’All he gives is the excessively high price 
paid for herring when they are sca’rce. If the herring fisheries on the 
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coast of Boh~isliiin are to be carried on with floating nets, care should be 
taken to bring about the conditions on which the siiceess of siicli fish- 
ories will absolutely depend ; and, thanks to Professor Sinitt’s uncalled- 
for interference with the Bohuslan sea-fisheries, this is either delayed 
or hindered. Owing to the Berlin Exposition and utterly resultless ex- 
periments with floating nets, t h e  introdnction of improved methods of 
preparing herrings, wliich m:ls essential for the future success of tho 
Bohusliiu herring industries, had to be deferred. We hare also to 
thank the professor that special lams for these industries, by which in 
time they might have been properly regulated, are still among the 
things to be desired. 

As the new settler first cultivates the most promising part of his 
ground, and afterwards, when he is better prepared, the poor ground, 
so also does the fisherman in choosing the method for :b iww fis1i(?1.~. 
The easy, cheap, and promising modes of fishing are taken in hand first, 
and the less promising or more expensive methods are only applied in 
proportion as the fisheries begin to pay better. Less profitable appa- 
rat,us must also, when the fisheries again becoine more productive, give 
Way before profitable apparatus, which principally determines the prices 
diiring the entire fisheries. It thus happened in  the eighteenth century 
in Bohuslih, when the fishermen who came to our coast from Sehoner 
had soon to exchange their nets for those in general use on the Bohus- 
I%n coast, as otherwise their fisheries would hardly have paid them for 
their trouble. As Professor Smi t t  has abandoned his former assertion 
relative to the unsuitableness for salting of the herring caught according 
to the present method, and has voluntarily declared that the Bohnsliin 
horrings, as caught a t  present, may tiby an improved method of pre- 
paring reach such a degree of excellence its to fetch the same price 
which is now paid for Scotch herring.” It seems evident that there is 
little prospect that herring Bsheries, carried on with floating nets on a 
large scale. will, in the near future, be able to compete with the present 
method, which insures a much larger catch. As it has been stittetl that 
t>he most mccessful 13ohusliin boat, which employed a floating net, had 
been ab10 to sell small quantities of herring by the score, to the ainount 
O f  1,SSO C ~ O ’ I V L I ~  [$503.84], m e  will, for comparison’s sake, here state trlie 
fact t,hat last minter the Marstrand fisheriiien sold tlieir rich catch from 
stationary nets by the boat-load or by the barrel, and realizecl about 
23,000 crowrib: [$6,164]. ( A  c0111u1011 Bohusliin mt ,  with boats and c\rery- 
thing belonging to it, costs from 2,600 to 3,000 (:rowus [$696.80 to $5041, 
meording to size, whilst tbe floating-net boat, wcordiiig to the Govern- 
ment standard, cost, RS Professor Smitt tells u8,7,350 crow11s [$1,!)69.80].) 
Evon richer catches tliari those ioentiorietl above are reported as having 
been made with tlie Americaii purse-Reine (sniirpvad), an apparatus 
which can be used both in the coast waters ant1 Brtlier out at sea, and 
the practical character of which has niacie it impoasible to introduce 
floating nets in America. But no irnprovetnents in the methods of fi8h- 
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ing or fishing apparatus find favor in the sight of Professor Smitt, who 
is a lover of antiquities. 

That Professor Smi tt now, in contradiction to his assertion made in 
1S78, feels compelled to agree with me in my views regarding the 
fjpawningseason of the Bohusliin sea herring, which I propounded 
as early as 1874, is hereby gratefully acknowledged, although the pro- 
fessor is not able to  increase our kno-ivledgs as regards either placs or 
time of spawning by any facts gained by his own personal observations. 

With regard to the exhibition of scientific collections a t  a fishery ex- 
position, it must be said that they are of some use, as they will throw 
some light on the entire fishing industrie8 of a country. This does not, 
however, apply to portions of the Swedish exhibit, such as the collec- 
tion made during the royage of the Vega, and other collections, which 
have not the remotest connection with our fisheries, but which require 
an  increase of space and an increased expense. When we read in the 
papers that it is proposed to exhibit “fishing tschukts” and “five skel- 
etons of whales, of kinds which are so rare that they are not even found 
in the British Miseum,” &c., this cannot fail to awaken some disap- 
proval, mixed with distrust, as to the object, of our representation at the 
exposition, and regarding the manner in which the directors of our 
museums fulfill their duties. 

The sum appropriated by the lorver house of the Swedish Parliament 
is, considering the extent of our fisheries, the population of our country, 
and our financial resources, larger, comparatively, than that which, ac- 
cording to Professor Smitt, has been appropriated by the United States 
of America for the same purpose. 

With regard to  the appropriation for the exposition, Professor Smitt  
has evidently not been able to find sufficient reason why Sweden’s small 
fisheries require so much larger an appropriation than Norway’s exten- 
sive fisheries. When he objects to my not counting with the sums ap- 
propriated by Sweden for the fisheries the extra appropriations, tho ones 
granted by theupperhoiise and by the economical society,” and, more- 
over, lays special stress on the circumstance that among these extra, 
appropriationsis the sum granted by the herring industries of Bohusliin, 
he must certainly know very well that even counting in these amounts 
docs not materially change the disproportion between the amounts 
granted for the fisheries direct and those appropriated for the repre- 
8en:ation of Sweden a t  the fishery exposition, a disproportion which 
seem all the greater when we compare our circumstances wiOh those 
of Norway. It should also be remembered that among the sums appro- 
priated for the fisheries in Norway for 1882-’53 1 have not counted the 
extra appropriation of 12,000 crowns [$3,21G], which was asked to aid 
fishermen and men engaged in the fishing industries to travel to foreign 
countries, and that I have not given the masimum amount of the Nor- , 
wegian appropriation, as given in the Norsk Piskeriticlende. As regards 

athe small grants which I have enjoyed for nine years for carrgiug on my 
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investigatious of the herring fisheries, I must candidly state that they 
have not been Ixrge enough to cover m y  expenses, but that I have been 
obliged every year to put my hand in my own pocket and’make consid- 
erable sacrifices. Why does not Professor Smitt, who is backed by the 
‘Governnrerit aiid its powerful aid, count my esperises among the sums 
appropriated? Wl4y does ha hint, in utter disregard of actual facts, 
that 1 had every year eujoyed 6‘ a very considerable subsidy ” whilst he 
takes good care not to mention the fact that since the suuiiner of 1880 
he has, amuallg, eujoyed a much larger Governnient subsidy for his 
work in coniiectioii with the fisheries ? Professor 8niitt’s disregard of 
iacts certainly does not tend to further his cause. 

STOCKHOLM, Xaroh 34, 1SS3. 

3 0 . - T I I E  IKSTRC7CTION O F  N A V A L  DIIDSIIIPRIEN I N  T A X I D E R M Y  
I C I I T I I Y O L O G Y ,  ETC., AT THE U N I T E D  S T A T E 8  N A T I O N A C  DIUS. 
33U-W A N D  ON B O A R D  T H E  S T E A D I E R 8  O F  THE U N I T E D  S T A T E S  
BIB11 UOlTIDII8SlON. 

By Prof. SPENCER F. BAIRD. 

In  the American naval service the cadets start with four years’ study 
. in t h e  Naval Academy a t  Annapolis. They are then sent to sea for two 

years, and do not obtain the rank of midshipman until they h a w  passed 
an exaniination a t  the end of this period, or of six years after their 
entrance. They are then sent to sea again, or placed on vaiting orders. 

About a year ago tho Xavy Department made inquiry of the Smit,h- 
sonian Institution as  to itsplillingness to receive six recently appointed 
midshipmen, and assign tliein to some duty in the Institution or National 
Museum that would enable them to take advantage of any opportunities 
they might have for riatiiral history research during their future cruises, 
with the understanding that they were to be treated in every way as 
regular employ& of the Institution arid required to do regular work. 

The propositjon mas responded to favorably, and the six persons 
were assigned respectively to curators *of ichthyology, marine inver- 
tebrates? ethnology, paleontology, geology, and mineralogy. The ex- 
Perirnent somewhat unexpectedly proved to be a very great success. 
The young gentlemen devoted t$emselves earnestly to their work and 
became proficient in it. 

A course of special instruction was given in regard to the trtxidermy 
of iriammals and birds, which all the midshiprue11 attended with great 
diligence, becoming quite expert, in the lmparation of slieletons and 
,h mounting excellent skiiis of ~iia~u,uials and birds. 

The two assigned to ichthyology and mariiie iiivertebrntes were de- 
tailed for service on board the Fish Commission steamer Fish Hawk, 
lrhero they had ampla opportunity of becoming familiar with collectiiig 
at 888, as also wit11 the methods and appliances of deep-sea dredging,* 
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temperature observations, &c., all, of course, directly in the line of their 
future vocation. 

The other four accompanied one or the other of Professor Powell’s 
parties into the far West, and have had every opportunity for field work. 

The results of this experiment have been so satisfactory that i t  is 
proposed to detail six more midshipmen during the present month, the 
first six to continue another year, making the entire course one of two 
years. 

The selections for this detail are made by the Navy Department, a<fter 
confererice with the Superintendent of the Naval Academy, from among 
those who, while pursuing their educational course, have shown most 
interest in scientific matters. 

The measure is extremelq. popular among the younger officers, although 
of course it is decried by others, who consider i t  an iiinovation in tlie 
established routine. 

One special object of the experiment is to lil~ve as a part of the regular 
force of tbe Navy, officers competent to do the scientific work for which 
it bas generdy been necessary to emplox civilians, as also on arry 
cruise to be able to utilize to so~ne~extent  a t  least the opportunities of 
research which constantly present themselves to the inquirer, 

$ 

WASHINGTON, D. C., October 7, 1889. 

31 .-EXPORT ow w1snx oIr, ILFRO~W NOR WAY, isxws2. 

RY FHEDRIK RI. WALLEM. 

[Extract from lotter to Prof’. S. F. naird.] 

Official returns regarding the export from iUorway of’ fish oil are just 
issued. They show the export tor December, 1882, to have been 4,400 
hectoliters fish oil, aiid for the 1):ist five years i ts fi)llows: 

Yoare. j 
1882. ................. 

‘ IRRI  ................. 
18x0 ................ 
1x79 .................. 
1878 .................. 

Airerngu .......... 
._~. ~ ~ ~ . 

Hectoliters. 1 Gulloi~s. 
I ,  _. 

100 COO I 2,667,550 
126, (IUU 8, 381, 376 
l(ill. 0110 4, 4114, 473 
143, 0’ 0 3, 777, G3l 
1.17, OOU , 3, 6111, 129 

The Lofoten cod fishing has comineiicecl, but the fish are not fat, and 
the liver will not give HO inucli oil a8 an average year, still it is too early 
to tell how much the oil product shnll be. 

BEEGEN, NORWAY, February 16,1883. 
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52.-ANSlWERR T O  118 QUEWFIONR RECATXVE TO GERMAN CARP. 

B y  CHAS.  W. SRIILEY. 

During the past fifteen months thecorrespondence of the United States 
Fish Commission has included a great number of let'ters of inquiry con- 

cerning the German carp. 
beon taken from letter8 received dnring t h a t  period, and most of the 

Tho 11s questions here considered 1 i : m  dl  7 

Bdl.  U. S. 3'. C., S3-1G 
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questions have been asked over and over again. As they cover con- 
siderable of the practical information required, it is hoped *hat the an- 
swers here given mill be valuable. Fuller information upon many of 
the points may be obtained from published documents of the Commis- 
sion. I am indebted to Col. M. McDonald for assistance in preparing 
some of the answers. 

The questions and replies are classified under sixteen heads, so that 
one can easily find any information he is seeking. 

I.-GENERAL INQUIRIES. 

1. Is carp a pond fish L A .  Yes ; pre-eminently so. It is especially 
adapted to small bodies of still water, and the water need not be free 
from mud and sediment. 

2. Is carp a game fish L A .  Not properly so, though some corre- 
spondents report tlint they consider it to have game qualitiea. 
3. What time of year do carp appear after hibernation ?-A. As soon 

as the spring fairly sets in, which differs much in the different parts of 
the United States. It is probable the carp mill not hibernate a t  all in 
Southern Texas. 

4. Can small carp be wintered in a cellar?-A. Yes, if provided with 
proper food, change of water, &c. 
6. Will young fry swim on top of waterq-A. No. What is some- 

times mistaken for young carp IR the top mirinow (Zygonectes). 
6. Do carp live a long time out of water L A .  They are quite hardy, 

and can be kept alive out of mater, if in moss, twenty-four hours. 
7. What work is authorityon carp culture ?-A. The Fish Oommission 

publishes such articles and translations of German papers as are of 
general interest. 

11.-VARIETIES OF UARP. 

8. Are scale and leather carp different varieties "A. Yes. 
9. Do carp have scales all over ?-A. Scale carp do, and leather carp 

do not. 
10. What is the best breed of carpf-A. Scale carp are the movt pro- 

llfic, the leather carp grow the fastest, and the mirror is intermediate 
between them. 

111.-CARP AS A FOOD-FISH. 

11. What kind of a food.fish is carp(-A. Equal or superior to cat- 
fish, suckers, perch, and all our common native varieties. Many cor- 
respondents declare them equal to trout, bass, and sliad, but t,his is not 
claiined for them by tlie Pish Conimission. 
12. At what age are carp suitable for table usef-A. When small the 

bones are troublesome, but the flavor is the s m e .  When they weigh 4 
pounds or niore the bones can bo easily removed. 
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13. What season of the yem are carp fit for the table$-A. From 

October to  May. During and for several months after spawning the 
flesh is soft. No fish is in good condition to eat for some time after ita 
spawning t ima 

14. Do carp have many bones ?-A. What fish does not l The %esh 
flakes off, however, very nicelx from large carp. 

1V.-PONDS AND TANKS. 

15. How large a pond is necessary for carp$-A. Larger the better, 
but a small one of a few yards square wiII answer for a few fish. 
16. How should one prepare a carp poudl-A. This is answered at 

length in articles on the subject published by the Fish CommisRion. 
17.. Is it absolutely necessary to be able to  drain ponds to the bot- 

tom?-". No, but very desirable so as to remove other fish, enemies of 
carp, &e. 
15. What kind of soil is best adapted for carp L A .  Loamy or muddy 

soil. The carp roots about in it for grubs, worms, lmvaa, &o. 
10. Is it best to make the border of the pond sloping or vertical'?- 

A. I t  is easiest to let it slope, and there is usually no particular advnn: 
tage in making it vertical. 

20. m7hat is the best way to construot a dam!-A. See plans and de- 
scriptions published by the Fish Commission. 

21. What is the best material for constructing a darn?-A. Stone and 
earth. 

23. What is the best plan of an escape way L A .  See plans of ponds 
by Fish Commission. 

23. How should one prevent fish escaping from the pond?-A. Make 
tho dam secure, and put wire cloth over the outlet. 

24. WiII carp leave a pond when it overflowsY-A. Not if the super- 
fluous water is colder than the bottom water, as is ofton the case in 
floods. 

25. How Rhould one preveut carp leaving pond at overfiow9-A. Ar- 
range mire sieves for the overtlow to pass through. Avoid overflow 
if possible by regulating the amount of water flowing in by means of a 
waste weir. 

2G. Will carp do well in ditches of cranberry bogs ?-A. Yes ; if free 
from other fish, turtles, snakes, &e. 

27. Will carp live in ornamental fish tankl-A. Yes. 

V.-WATER FOR UARP. 

25. What kind of water is adapted to carp ?-A. Warm water. They 
grow very slowly in cold water. 

20. Will carp live in shrtllow water L A .  Pes ; even if so shallow that 
their baclrs. sometimes protrude from the water, but there should be 
one deep spot for them to go to in winter. 
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30. Is shallow or deep water best for carp L A .  Shallow water is usu. 
ally warmer, and hence better for carp. Better hare both, if possible. 
31. What temperature of water is best adapted to carp ?-A. High 

temperatures. They can live in cold water, but do not grow much. 
They thrive in warm water. 
32. Is slow-running water suitable for carp %-A. They are sluggifih 

and care nothing about running water. 
33. Will carp live if water is not running through pond Q-A. Yes ; 

all the better. 
34. Will carp live in reservoirs of rain-water in Texas L A .  The rain- 

water might become too stagnant and injure them, but  if kept sweet 
the carp could live. However, no more food should be put in than they 
can eat. 
35. Will muddy water hurt carp L A .  No. It is their delight. They 

can usually get food from it. 
36. Is well or spring water best adapted to carp L A .  It makes no 

difference. Neither is desirable. 
37. Are streams suitable for trout good for c a r p L A .  No. Trout 

require clear, cold water; carp, warm water, and i t  need not be clear. 
38. Are mineral waters bad for carp ?-A. Cannot tell without know- 

ing more about the mineral water. Brackish water is not injurious, 
39. Will carp live in Rocky Mountain waters L A .  Probably live, 

but not grow much, because the water is too cold. 
40. Will carp do well in limestone water '?-A. Yes. 
41. Is alkali water detrimental to carp L A .  Unknown. 

I 

VI.-PLANTS FOR CARP PONDS. 

42. What plants are best for carp0-A. Crowfoots, cowslips, water- 
milfoil, bladderwort, hornwort, cress, water-rice, water-mace, water-oats, 
Indian rice, water-lilies-especially the last six. 

43. Is grass in pond injurious to carp L A .  Not injurious, 
44. Can water-cresses be too thickin a carp pond L A .  Yes. The pond 

must not be allowed to entirely grow up to vegetation. 

VI1.-THE CARE O F  UARP. 

46. Would carp succeed if placed in a common pond and left to take 
care of themselves 41-8. About; the same as when chickens and pigs are 
left to take care of themselves. 
46. Uan carp be placed in pond at any season of the year ?-A. Yes; 

bu t  do not transfer them suddenly from warm to  cold or cold to warm 
water. 
47. What is the best time of day to deposit carp ?-A. When you cau 

avoid a violent change in temperature. 
48. Will horaes going to water interfere with eggs$-A. No. 
49. Will it harm carp to cut ice in pond where they are L A .  No. 

They will be so fast asleep in the mud they will not care. 
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VIIL-FOOD FOR UARP. I 

60. Do carp need feeding L A .  Yes, to grow fast. They can, how- 
ever, pick for themselves just as chickens can. 

til. What is best food for carp L A .  Cooked cereals and vegetables, 
such as corn, wheat, rye, potatoes, cabbage, turnip, lettuce, putnpkins, 
melons, &o. 

62. How often should carp be fed L A .  As often as convenient, if food 
does not accumulate in their pond. You can habituate them to come to 
8 place for food just the same as other animals. Better feed them morn- 
h g  and night, one or both. 

53. Are boiled rice and corn bread suitable diet for carp L A .  Yes j 
excellent. 

64. Is brewer's grain suitable feed for carp '?-A Yes. 
65. Is it best to feed salad food to carp ?-A. No harm. 
56. Will kitchen scraps kill carp L A .  Not unless salt, pepper, and 

mineral substances are mixed in. Salt mackerel, salt meat, &c., should 
be exduded. Potatoes, corn, cabbage, lettuce, and other vegetable8 
are suitable. 

67. Are water-cresses esflential for carp food '?-A. Not essential, but 
desirable. 

68. Will carp eat tadpoles L A ;  No. 

1X.-GROWTH OF CARP. 

69. How large do carp grow L A .  Sometimes to 60 or 76 pounds. 
60. How long does i t  take carp to grow L A .  It depends entirely on 

the temperature of the water and amount of food. 
61. How much will a carp three years old weigh ?-A. If in Pennsgl- 

vauia, four or five pounds; if in Georgia, six to eight pounds. They 
can bo forced to much greater weights by feeding. 
62. What climate is best adapted to the carp L A .  Warm climate. 

X.-SPAWNING O F  CARP. 

63. At  what age and time of year do carp spawn L A .  Usually at the 
age of three rears ; often a t  two ; sometimes a t  one in southern cli- 
mates, when fed well, The month of spawning varies in different, lati- 
tudes, but it usually occurs in May in the south and in June in the 
north. In cold h t e r  it may be protraated into July. 

64. Will carp two years old spawn L A .  That depends on climate, 
food, &e. 

(55. At  what age will the male carp vivify the eggs L A .  Probably 
Younger than that a t  which the female deposits eggs. 
66. How can one tell male from female '?-A. It is impossible until 

about spawning time, unless you cut them open. 
67. Which is the large?, male or female carp '?-A, The female. 
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68. Do size of scales on carp indicate sex ?--A. No. 
69. Are carp prolific%-A. Yes; if properly cared for. A five-year- 

old carp ought to  contain 500,000 eggs. 
70. How many young will a pair of carp produce annually L A .  Very 

few, if left to themselves; a great number, if properly cared for-say 
60,000. 
71. What arrangements are to be made a t  spawning time?-A. Put  

the spawners by themselves till the eggs are deposited, and then pro- 
tect t h e  eggs from other animals. A good way is to put hemlock 
boughs in the pond to receive the eggs. These can be taken out cov- 
ered with eggs aud placed in water to hatch, where the eggs will not be 
eaten or destroyed. Eeep the young out of the way of enemies. 

72. Is it best to remove old fish from pond at spawning timet-A. It 
is a good idea. 
73. How long should young carp be kept in small pond before turn- 

ing into larger pond with other fish?-A. Till large enough to defend 
themselves. 
74. How distinguish carp spawn frop frog or other spawn ?-A. Carp 

spawn is deposited singly on branches, grasses, &e., and is about the size 
of number 8 shot. Frog spawn is deposited in ajelly-like mass. 

See answer to last question. 

Say till they weigh a pound each. 

76. Do young carp resemble tadpoles?-A. No. 

XI,-ENEMIES O F  CARP. 

76. Will carp destroy their young ?-A. Not if they can get any other 
food. 
77. Will carp destroy other fish?-A. No. The carp does not injure 

any other fish, but is injured by many kinds. 
78. Will dace hurt carp L A ,  The minnows will eat the carp eggs. 
79. Do frogs destroy the spawn of fish 7-A. Yes ; they eat both spawn 

80. Will goldfish destroy carp and vice versa &A. Yes. Besides they 
and young fishes. 

will mix-hybridize. 
81. 

arp.  
82. 
83. 

mrp. 
84. 
86. 
86. 
87. 
88. 
89. 

Will green frogs destroy carp ?-A. Yes; they eat eggs and young 

Will minks destroy carp L A . .  Yee; they will exterminate them. 
Will mud cat injure carp ?-A. They will eat the eggs and young 

Will mud-turtles eitt carp L A .  Yes, to extermination. 
Will roaches feed on the carp spawn L A .  Yer~. 
Do snakes eat carp?-A. Yes. 
Will suckers injure carp L A .  ‘Yes. 
Will trout destroy carp L A .  Yes. 
How can one guard carp from frogs, tadpoles,’water rats, and 

turtles ?-A. Kill the frogs, tadpoles, rats, and turtles. 
90. How can I get tadpoles out of the pond L A .  Drain the pond. 
‘91. How get rid of catfish in carp ponds L A .  Drain the pond. 
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92. What varieties of fish can carp associate.with without detri- 
ment ?-A. There is no kind of fish that will not eat carp eggs and the 
young carp when they get the chauce. Eeep carp by tbeinselves. 

93. What varieties of fi8h are detrimental to carp cultnro?-A, Bee 
previous question and answer. 

94. Will mountain and lake trout, salmon and carp thrive in the same 
pond?-A. No. Trout and salmon require cold, running water, and 
would eat carp eggs and young. The carp require T a m ,  still wator, and 
to be by themselves. 

/ 

95. Will gum and holly trees in pond injure carp?-A. No. 
96. Will mulberry trees around a pond hurt the fish ?-A. No. 
07. Will vegetable matter covered by mater decompose and hurt the 

carp‘?-A. Yes; if in  great quantities. 

X1I.-DISEASES OF CARP. 

98. What is the cause of fuugus on carp ?-A. The cause is not known, 
bnt it results from a veak condition of the carp and from getting hurt. 

99. What is the cure of fungus on carp ?-A. Prevention is possible 
&s shown by answer to previous question. No cure is yet known. 

100. What is the cause of moldy appearance of carp?-A. This is 
the’fungus spoken of in the two previous questions. 

XIIL-HOW aARP UAN BE CAUGHT. 

101. How are carp caught?-A. Best by a dip.net. They can be en- 
ticed by food into shallow water and then taken by a dipper, rake, or 
even by the hands. 
102. (Jan carp be oaught with hook and line L A .  Not very readily. 

They are shy biters, but a number have reported taking them with hooks 
baited with meat. 
103. What bait is best to catch carp?-A. Teach them to  come to rt 

shallow spot or to a plank a few inches under water by feeding them at 
such a place, and while they are eating they can be taken in the hands 
full as readily as chickens me. They are very tame and will eat out of 
the hand. 

XIV.--THE DISTRIBUTION OF CARP. 

104. How can carp be obtained?-A. By filling out blank application 
to United States Fish Commission and sending through a United States 
Senator or Representative to Prof. 8. F. Baird. 

105. Who can indorse carp applications?-A. Members of Congress 
and Senators of the United States. 
106. What time of the year do you distribute\ carp?--A. From Octo- 

ber to April. 
107. How old dre the carp distributed?-A. Three to nine months. 
108. Are carp distributed accordiug to population of each State, or 



248 BULLETIN OF THE UNITED STATES F18H COMMISSION. 

according to number of applications L A .  According to number of 
applications. 

109. How many fish per acre are required to stock a pond8-A. That 
depends on the amount of food ayailable. A small pond may be made 
to produce thousands of carp. A pond one acre can be made to sustain 
500 one-pound carp. 

XV.-THE TRANSPORTATION OF UARP. 

110. During transportation of fish will mom in the water prevent their 
being bruised¶-A. Water-moss may be used to advantage, as i t  helps 
keep the water pure. 

111. Is it safe to ship carp by stagey-A. They have been sent safely 
in a quart pail by all sorh of conveyances. It is essential that water 
enough remain in the pail to cover the carp. 

112. Can young carp be carried on horseback L A .  Yes; by keeping 
them covered with water. 

XV1.-FINANCIAL INQUIRIES. 

113. What will carp c o s t L A .  The United States Fish Commission 
distributes them free. The recipient pays only the cost of transporta- 
tion from Washington, or from such centers of supply as it establishes. 

114. What are yoatlg carp worth per thousand L A .  The Government 
does not sell any. Private parties sometimes sell them a t  $5 per pair. 
A New Jersey carp-culturist advertises L‘selected minor carp at $85 per 
hundred, and selected scale carp a t  $80 per hundred; no orders filled 
for less than $25.” 

115. Can I raise 100 pounds carp cheaper than 100 pounds chicken?- 
A. Yes j as cheaply again. 

116. How many pounds of carp per annum will a pond one acre square 
produce?-A. .Very few if neglected; very many if wisely cared for. 
Five hundred one-pound carp ought to weigh 1,500 pounds the second 
Fear, and 2,500 pounds the third year. 

117. Are carp known among flsh-dealers?-”. They are a rery im- 
portant item with dealers in Europe. They mere introduced into the 
United States so recently that but very few get into the markets yet. 
A correspondent in Saline Countty, Missouri, recently wrote that L b  large 
numbers of young carp, a foot long, are being taken from the Missouri 
River and sold in the market.” 

118. What are carp worth per pound in the marketf-A. Very few 
have yet reached the markets in the United States. 

UNITED ~ T A T E S  FISH COMMIBSION, 
Washington, D. O., Augwrt 8,1883. 
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83.-DlEEUTIONB c lONbEBNINU TRE CONSTBUCJTION O F  UABP 
P O N D S .  

[Condensed from the report of the Maryland Fish Cornmiasion for ISSO.] 

The cultivation of carp is of sufficient importance to fully warrant 
the construction of ponds for the purpose. But there already exist in 
many places ponds used for the collection of ice, or for supplying water 
to live stock, which could be converted into carp ponds at a compara- 
tively small cost. There are also many depressions of surface in the 
lands which could be filled with water with but little labor, and made 
to answer the purpose admirably. 

It is very desirable, on several accounts, that the ponds should be so 
constructed as to permit the water to be drawn off. Tlie fish can then be 
captured and assorted, when those intended for breeding can be returned 
to the pond and the Pemainder placed in tanks from which to be taken, 
by the aid of dip-nets, a8 required for market or for food. Drawing oft’ 
the water is also desirable for destroying such enemies of the fish aa 
may b& therein. 

In the case of ponds supplied by the inflow of tide.water, eggs of 
other fishes are often wafted in, and the fish thus produced may con- 
sume the food, eggs, and young of the carp. By draining the ponds 
once or twice a year theme intruders can be readily removed. 

To utilize an ice pond for carp is very simple. It is not necessary 
that the draiuage from the surrounding fields should be diverted, except 
when excessive in quantity or liable to become so after a, heavy fall of 
rain, A certain amount of such drainage ofteu proves beneficial, as 
considerable quantities of food are thus couveyed into the ponds. If 
admitted, au “overflow” must be provided, which should be well pro- 
tected by wire-cloth screens to prevent the escape of the fish. This 
overflow constitutes the moqt important feature in the con8truction of 
pond. 

For illustration, Fig. 1 is a pond located in a meadow, through which 
flows a small stream. The pond is formed upon two sides by embank- 
ments of earth obtained by the removal of a portion of the soil from the 
inclosed space. The water rnny be supplied either by introduciug it fiom 
the rivulet itself at some higher point, or, as iu this illJistration, from a 
spring in the adjacent meadow, supplemeuted by the surface drainage 
from the surrounding high land. A small tributary of the rivulet is 
utilized in this instance to carry off the murplus water, which is allowed 
to escape from tho pond through the overflow 0. A is the appttratus 
for emptying tho pond. B is :I frame inclosing the end of the discharge 
Pipe leading from the pond, awl provided with the screen6 s s s. 0 is 
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the “collector,” into which the fish are drawn ‘by the lowering of the 
water in the pond, and c a valve which controls t h e  flow of the water 

FIG. 1.-A onrp pond built in R meadow. 

through the discharge pipe m. D is n wide, s h ~ l l o m  drain, having 
ktranches. (7 (7 (7 (7, by inenns of mliich all of t,ho wtti r is led into the 
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collector wvhen the pond is being emptied. E represents the embank- 
ments, mhich are abont G feet in height at  the angle of the pond in the 
lowest part of the meatlom. 

PIG. Z.--Soot.ionnl Tiow of the dnm of carp pond. 
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In  Fig. 2 the upper portion presents a longitudinal section of the 
pond. The lower part shows a portion of the same section enlarged, so 
that the arrangement of the pond is clearly illustrated. The fish are 
readily drawu into the collector a. A hook for rernoviug the planks 
g g g is shown at h. 

The “overflow” indicated at 0 is very important, and especial attention 
is directed to its construction. This outlet is located in the solid ground 
at the side of the pond rather than in any part of the embankment, 
which might be weakened by its presence; and is protected by three 
wire-cloth screens of varying texture, the coarser mesh being placed 
farthest in the pond in order to collect all drift, and thus prevent the 
clogging of the second‘and third screens, the meshes of which should be 
fine enough to preclude the escape of the smallest fish. The screens 
are so placed as to present a considerable surface below the water-level, 
to insure them against being clogged by drift. This arrangement will 
always afford a free exit to the water beneath the mass of rubbish. 

The general details of the outlet A are indicated in the views given. 
The screens88 8, as well a8 those of the “overflow,” are disposed in a 
frame-work, and should slide easily in their grooves, so that they may be 
removed and cleaned. An additional set of such grooves are provided a t  
this outlet, and these which are the innermost are furnished, instead of‘ 
screens, with solid planks g g g the edges of which are neatly fitted 
to each other so as to render their joints water tight. The upper 
edge of each plank is provided with staples or eyes f ff, through 
which the hook h may be passed to lift the plank from the frame. When 
the planks are in position these eyes are received into slots IZ It in the 
lower edge of the planks above them, so as to allow them to fit closely 
together. 

The purpose of this fourth, and solid, screeu is to lower the water in 
the pond by drawing it from either the surface or the bottom, as may be 
deemed most advisable. To dram it from the surface only, it will simply 
be necessary to open the valve c; and to remove the planks in succes- 
sion as the water subsides, while to draw from the bottom will require 
all the planks to be first removed ; and the valve to be opened when this 
has been done. 

In  addition to the valve c, the drain-pipe P miby be provided a t  ni 
with a clog or strainer, to guard i t  against the accumulation of rubbish. 
The collector C should be placed at the lowest point in the pond, and, 
unless excavated in hard clay, should be floored and faced with plank, 
cement, or other hard material. Carp have a strong tendency to bury 
themselves in the mud, not only during hibernation, but whenover 
alarmed or pursued. If the collector has been constructed as suggested, 
and the fish gradually drawn into it, danger of loss 011 this account will 
be obviated. 

collector,” &c., may be 
varied, according to the circumstances ; but the general requirements 

The details of the u overflow,” ( 6  outlet,” 
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of a pond SO located as to receive its supplyv of water at one end and to 
discharge it a t  the other are here indicated. 

Ponds should not be less than three feet in depth at their deepest 
part--to insure the fish against being frozen in severely cold weather- 
and should gradually lessen to a depth of one or two inches to provide 
the nhoals required for spawning. Small knolls and islands should be 
removed, as they generally afford harbor for the cnemies of carp, 

FOR ~ ’ O N D S  IN TIDAL limxoNs.-The collector and drain ditches 
bhould be constructed and arranged as above, the collector being formed 
at  the lowest point within the embankment, The “ overflow” may be 
omitted, its the ‘‘flume” can be readily adapted to the purposes of car- 
rying off any sur1)lus water. As the flume requires constant attention 
to insure its operation, the overflow 7’ should be retained, if practics- 
ble, and be placed in firm ground. 

Fig. 3 represents a vertical section, and corresponding horizontal pro- 
jection of the embankment B, showing the position of the flume F, and 
its controlling valves, d d, together with t h a t  of the crib-work “0 C 
0,’’ which is constructed on the pond side, and is designed to support 
the screens. 

The flume is placed, as before, on a level with the bottom of the col- 
lector, and the valves are arranged for drawing the water from the pond, 
at ebb tide. The inner valve has been slight’ly raised by s2iding up- 
Ward its support g through the grooved trunnion n ; and the pressure 
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of the water flowing through the flume, in the direction of the arrow, 
serves to swing open the outer valre, and to keep it open until the pond 
is emptied or the tide turns. I n  the latter event the outer valve closes 

BIG.  4. 

automaticallr until the lerel of the water without again falls helow that 
of the water reinaining in the pout1 when its operation is resumed, 
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Should it be desired, on the other hand, to admit‘water from the river 
into the pond--at the proper levels-the relative positions and oper9- 
tionsof the valves mould, of course, be reyersed. The outer valve should 
then be raised so as to allow the water to enter the flume from the river; 
aud,the inner valve should be lowered, in turn, to permit it to swing 
with the current, and to close autornatically with the cessation of its 
flow. 

Figs. 4, 5, 6, and 7 represent portions of the above considerably en- 
larged for the purposes of a, more detailed description. The fl:wvalve 4, 
which is here represented as being forced slightly open by tho presenco 
of the inflowing current, is attached to t,he lower extremities of the long 
strips or pieces g g g, arranged to slide upward though mortises in 
the beam a. The latter, in turn, is provided at each end with truu- 

’ FIG.  6. 

nions fitting loosely into corresponding sockets iu  the uprights p p ,  by 
Which means the beam and its dependent parts are allowed to swing. 
readily in place, as iudicated by the positions of the gate or valve in the 
several diagrams. 

Another and fixed beam, indicated at  f, serves as an additional sup- 
port to the uprightsp p ,  and as the fulcrum of a lever by means of 
Which the gate may be raised or lowered. “ C  C C” represent crib-. 
Work, filled with stones, and sustaining in position the ecreens s s and 
0 0, which are arranged to slide in their respectitive grooves, similarly 
to those already described. 

Fig. 7 is a flurne or trunk of simpler design which may be constructed 
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by hollowing out one side of a stout log, for nearly its entire length, and 
covering the groove thus formed with pieces of thick plank, The bark 
should be allowed to remain undisturbed, where practicable, for a pro- 
tection to,the ivood. The general arrangement of the flume and its 
valves is indicated in the diagram. As the ralves do not work auto- 
,matically, such a LLplug-trunk))-as it is called-would appear to be 
better adapted for ponds located in other than tidal regions. 

. 

L e -  

m a .  7. 

So much of the wood-work, in all these constructions, as is exposed 
to the air, and particularly such parts as are subject to the alternate 
action of the air and water,=are liable to decay, and should be protected 
by thick coatings of pamint, or other preservative material. Such parts 
a8 are imbedded in the earth will last for years. 

34.-SPA W N I N G  O F  C A L I F O R N I A  RIOUNTAIN T R O U T ,  R E A R E D  IN 
CONBINEMENT, F R O M  E G G S  B R O U G H T  FROM McCLOUD RIVER. 

B y  FRANK N e  CLARK. 

[From a letter to  Prof. S. F. Baird.] 

Our rainbow trout have just commenced Rpawning. The first eggs 
were taken day before yesterday, and we now have about 5,000. They 
are from three-year old fish that were hatched and grown at this &a- 
tion. Thero is a marked difference in appearance between these eggs 
and those of same kind direct from California, ours being identical in 
size and color with brook-trout eggs. 

NORTHVILLE, MIUH., Peebruary 15,1883. 
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VoI. 1x1, No. 17. Washington, D. C. Sept. 6, 1883, 

86.--DIABSH A N D  A Q U A T I C  P L A N T S  O B  TEE N O R T H E R N  U N I T E D  
S T A T E S ,  MANY O P  WSKICIK A & E  8UITABLE P O R  C A R P  P O N D S .  

B y  LESTER F. WAHD. 

The ppecies indicated by the heavy-faced type are strictly aquatic. 
Those which are especially recommended by Dr. Hessel for carp ponds 
me Nos. 7, 8, 18, 19, 20, 21, 22, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 56, 

'67, 81, 88, 89, 90, 91, 92, 93, 94, 95, 96,97,98, 99,100, 101, 102, 103, 104, 
105,10G, 107, 108,109,110,111, 112,113, 114. Those which occur near 
Washington are numbers 2, 4, 6 ,  7, 9, 11, 13, 14, 15, PG, 17, 23, 25, 21i, 
27, 29, 31, 32, 35, 36, 38, 40, 41, til, 58, GO, 61, 63, 65, GG,  qS, 69, 72, 73, 
74, 75, 76, 77, 78, 80, 81, 82, 83, 84, 85, 86, 89, 95, 96, 97, 100, 104, 106, 
106, 116, 121, 123, 125, 128, 129, 131, 133, 131, 135, 136, 738,143, 146, 
147, 151, 154, 155, 157, 158, 160, 1 G 1 ,  1G2, lGG, 168, 171, 174, 178, 150. 

RANUNCULACEB. 
CROWFOOT FAMILY. 

1. Ranunculus kederacezcs, L. Introduced near Hampton, Va. 
2. Ranunculus anibiyens, Watson. [ Iz. alisnztefoliw, Geyer.] Water- 

Plantain Spearwort. Eastern Branch marsh, D. 0.; a180 
m u s h  near the mouth of Hunting Creek, Va. 

3. Ranunwlus $ammula, L. Smitller Spearwort. Shore of Lake 
Ontario and northward. 

' 4. Ranun&us pusillus, Poir. Small Spearwort. Potomac Plats 
above Eads Mill, D. C .  

5. Ranunculus qwbalaaricc, Pursh. Seaside Crawfoot. Sondy shores 
from New Jersey northward, and along the great lakes to  Illi- 
nois and westward. 

6. Ranunculzcs sceleratus, L. Cursed Crowfoot. Common everywhere. 

NPMPHBACEB. 

WATEB-LILY FANILY. 
7. Brasenia peltata, Pursh. Water-Shield. Carberry Meadows below 

Eads Mill, D. C. 
8. Nelumbium luteum, Willd. Yellow Nelumbo, or Water Chinquepin. 

Waters of the Western and Southern Sbtes; rare in the 
Middle States ; introduced in to the Delaware below Philadel- 
phia. Near Woodstown and Sussex County, New Jersey. 
Big Sodus Bay, Lake Ontario, and in the Connecticut near 
Lyme. 

Bull. U. 8. F. O., 83-17 
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9. *Nuphar advena, Ait. Yellow Pond-Lily. Spatter Dock. Common 
every where. I 

10. +Nuphar sagittmfolium, Pursh. North Carolina and southward. 

CRITCIFERIIE. 

MUSTARD FAMILY. 

11. Cardamine rhomboidea, D. 0. SpringCress. Common. 
12. Cardamine rotundifolia, Michx. Mountain Water-Cress. Penn- 

13. Cardamine l~irsuta, L. Bitter Cress. Common. 
sylvania, and southward along the mountains. 

HYPERICACEB. 

ST. JOHN’S-WORT FAMILY. 

14. Elode8 Virginica, Nutt. Marsh St. John’s-mort. Oommon. 

LEGUMINOSB. 

PULSE FAMILY. 

16. Lathyrzr8 palustris, L. Marsh Vetchling. New England to Penn- 
sylvania, Illinois, and northward. 

CRASSULACEB. 

ORPIXE UAMILY. 

16. Penthorum sedoides, L. Ditch Stone-crop. Common everywhere. 

HALORAGE&. 

WATER-MI~FOIL FAMILY. 
17. Myriophyllum epicaturn, L. Water-Milfoil. Below Alexandria, Va. 
18. Myriophyllum verticillatum, L. Common. 
19. Eyriophyllum heterophyllum, Michx. Lakes and rivers, from North- 

ern New York, westward and southward. 
20. Myriophyllum ecabratum, Michx. From Southern Nsw England and 

Ohio, southward. \ 

21. Myriophyllum ambiguum, Nutt. Massachusetts to New Jersey, 
Pennsylvania and aauthward, near the coast. 

22. Xyriophyllnm tenellum, Bigelow. Northern New York, New Eng 
’ land, end northward. 

23. Proserpinsoa palustrie, L. Mermaid-weed. Not rare. 
24. Proeerpinaca pectinacea, Lam. Swamps near the coast. -- 

* Pronounced injurious t o  carp pondB by Dr, Hoseel. 
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ONAGRACEB. 

EVENING PRI~ROSE FAMILY. 

26 JussZma decurrens, D. C .  Virginia to Illinois and southward. 
26. Ludwigia palustris, Ell. Water Purslane. Common; also in Hu. 

LYTHRACEB. 

LOOSESTRIFE FANILY. 

rope. 

27. 

28 

Antmannia kumilis, Michx. Tooth-cup. Massachusetts to Miohi- 

Anmannia latifolia, L. Ohio, Illinois, and southward. 
gan, Illinois, and sout,hward. Flats of Potomac, I). 0. 

29. Nema verlicillatu, H. B. E. Swamp Loosestrife. F l a t w f  Poto- 

UMBELLIFERB. 
mac. 

33, 

34. 

35. 

36. 

37. 
38. 
39. 

40. 

41. 
49, 

PARSLEY FANILY. 

30. Hydrocotyle rqnnda, Pers. Water Pennywort. Maryland and 
southward. 

31. Hydrocotyle ranunouloides, L. Shores of Potomac, Maryland. 
32. Hydroootyle Americana, L. Common, yorthmard. 

, Hydrocotyle umbellata, L. Massachusetts, on the coast to Penn- 
sylvania. 

ward along the coast. 

Jersey and southward. 

to Virginia, and southward. Near Custis Spring, Vat. 

Hydrocotyle interrupta, Muhl. MassacEiusetts to Virginiaand south- 

Eryngium Virginianum, Lam. Eryngo. Button Snakeroot. New 

Discopleura capillacea, D. 0. Mock Bishop-woed. Massschusotts 

Oicuta bulbgera, L. Water-Hemlock. Common, northward. 
Bium cioutmfolium, Gmel. Water-Parsnip. Common. 
Bium angust~olium, L. Massachusetts, Michigan, Illinois, weet- 

ward. Europe. 

OOMPOSITB. 

COMPOSITE FAMILY. 

Bidm.9 cernua, L. Smaller Bur-Marigold. Virginia to Wisconsin 
and southward. 

Bidsns chry8antht?mOidC8, Micbx. Larger Bur-Marigold. Cpmmon. 
*Bidens Beokii, Torr. Water Marigold. Massachusetts to New Jer-. 

my, Illinois, and northward. 

* Pronouiiced injurious to  carp poiide hy Dr. Hoeeol. 
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LOBELIACEB. 

LOBELIA FAMILY. 

43. Lobelia paludoaa, Nutt. Delaware and southward. 
44. Lobelia Dortmanna, L. Water Lobelia. Northern Pennsylvania to 

New England. 

LENTIBULACEB. 

BLADDERWOICT FAMILY. 

45. Utricularia inflata, Walt. Inflated Bladderwort. Maine to Vir- 

46. Utricularia minor, L. Smaller Bladderwort. Rhode Island to 11- 

47. Utricularia clandestina, Nutt. Eastern New England, Western New 
Pork, and New Jersey. 

48. Utricularia intermedia, Hayne. New England and New Jersey to 
Ohio, Wisconsin, and northward. 

49. Utriculpria striata, Le Conto. Long Island, New Jersey, and south- 
ward. 

ginia and southward. 

i inois  and northward. 

60. Utricularia biflora, Lam. Illinois and southward. 
61. Utricularia gibba, L. Virginia to Massachusetts, Northern New 

62. Utricularia purpurea, Walt. Maine to Virginia and southward. 
63. Utricularia resupinata, Greene. Eastern Maine to Rhode Island, 
64. Utricularia cornuta, Michx. Common. 
66. Utricularia subdata, L. Ne& Jersey, Virginia and southward. 

Pork ad@ Northern Illinois. 

SCROPHULARIACEZ. 

FIGWORT FANILY. 

66. Herpestis rotundifolia, Pursh. Illinois and southward. 
67. Herpestis amplexicaulis, Pursh. New Jersey and southward. 
68. Gratiola Virginiana, L. Hedge-Hyssop. Common. 
69. Gratiola sphcerocarpa., Ell. New Jersey to Illinois and southward. 
60. Ilysanthes gratioZoides, Ben th. False Pimpernel. Common. 
61. Mioranthemum Nuttallij, Gray. Banks of tho Delaware River and 

62. Lirnosella aquatica, L., var. tenuifolia Hofl'm. From New Jersey 

63. Gerardia purpurea, L. Purple Gerardia. Jlaine to Wiscorrsin and 

southward. 

north ward. 

southward. 
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LABIATB. 

MINT I?AMILY. 

64. Illentha rotundifolin, L. Round-leaved Mint. Maine, New Jersey, 

65. lVentha.viridis, L. Spearrnin t. Common (natural. from Europe). 
66. Mentha piperita, L. Common (natural. from Europe). 
67. Mentha aquatica, L. Water Mint, Delaware. 
68. Lycopus Virginious, L. Bugle-weed. Common, especially north- 

69. PhY8OStegia Virginiacza, Benth. Fahe  Dragonhead. Western New 

and Pennsylvania. 

ward. 

Pork to Wisconsin arid southward. Rocks, Potomac shore. 

GENTIANACEB. 

GENTIAN FAMILY. 

70. Limnanthemum laonnosum, Griesbach. From Maine and New Ybrk 

71. Limnanthemum traohyspermum, Gray. Floating Heart. Maryland 

POLYGONACEB. 

BUUKWHEAT FAMILY. 

to Virginia and southward. 

and southward. 

72. Polygonunt arifolium, L. Halberd-leaved Tear-thumb. 
73. Polygonum hydropiperoidm, Michx. Mild Water-peppel;. 
74. Polygonum sagittatum, L. Arrow-leaved Tear-thumb. Common, 

PIPERAOEB. 

75. Baururu8 oti-rnuus, L. Lizard's-tail. Oommon. 
URTICACEB, 

XETTLE FAMILY. 

76. Pilsapwnila, Gray. Ricliweed j Clearweed. 
77. Bmhmwia oylindrica, Willd, False Nettle. Oommon. 

ARACEB. 

ARUM FAMXLY. 

78. Peltundra Virginica, Raf. Arrow Arum. Common. 
79. Oalla palustris, L. Water Arum. New England to Pennsylvania, 

80. Orontiu?n aquatichm, L. Golden.Olnb. Massachusetts to Virginia, 
Wiscon&n, and common northward. 

and 6O~thWa~rd. 
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LEMNACElE. 
I 

DUClC-mTEED FAMILY. 
81. Lemna polyrrhiza, L. Duck-weed ; Duck's Meat. 

TYPHACElfE. 
CAT-TAIL FAMILY. 

82. Qpha Zatwoolia, L. Common Cat-tail ; Reed-mace. Common. 
83. Typha angwtifolia, L. Small Cat-tail j Narrow-leaved Oat-tail. 

84. Sparganium eurycmpum, Eng. Bur-reed. New England and Penn- 

85. Bpargaaium simplex$ Hudson. New England and northward. 

NAIADACEBII. 

PONDWEED FAMILY. 

(Europe.) 

sylvania, northward and westward. 

(Europe.) 

86. Eairas flexilis, Rostk. Naiad. Common. (Europe.) 
87. Zannichellia palustris, Micheli. Horned Pondweed. Rather rare. 

88. Potamogeton amplifolius, Tuckerman. Pondweed. Not rare. 
89. Potamogeton Claytonii, Tuckerman. Common. 
90. Potamogeton compressus, L. Not common. 
91. Potamogeton crispus, L. Delaware, Pennsylvania, and New Jersey. 
92. Potamogeton gramheus, L. The commonest form. (Europe.) 
93, Potambgetpn gramineus, L., var. spathulsformis, Robbins. 
94. Potamogeton gramineus, L., var. myriophyllus, R. 
95. Potamogeton hybridus, Michx. 
96. Potamogeton lonchites, Tuckerman. New England to Illinois. 
97. Potamogeton lucens, L. Xot common. I n  the Potomac. 
98. Potamogeton lucens, L., var. minor, Nolte. 

(Europe.) 

\ 

' 99. Potamogeton lucens, L., var. Connecticutensis, R. 
100. Potamogeton natans, L. Common. (Europe.) 
101. Potamogeton Niagarensis, Tuck. Rapids above Niagara Falls. 
102. Potamogeton Oakesianus, Robbins. Not rare in Eastern Massachu- 

103. Potamogeton obtusifolius, Mertens & Eoch. Very rare. Pennsylva- 

104. Potamogeton pauciflorus, Pursh. Common. 
105. Potamogeton pectinatus, L. Commob. 
106. Potamogeton perfoliatus, L. Common. 
107. Potamogeton prselongus, Wulfen. East New England and along the 

setts. 

nia and Michigan. 

Great Lakes to Lake Superior. 
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108. Potamogeton pulcher, Tuckerman. Eastern Massachusetts, Missouri, 

Georgia. 
10% Potamogeton pusillus, L. Very common,l especially southward. 
110. Potamogeton Robbinsii, Oakes. New England, New York, Pennsyl- 

vania, and Ohio. 
111. Potamogeton rufescens, Schrad. New England to Pennsylvania, 

Illinois, and especially northward. 
112. Potamogeton spirillus, Tuckerman. Maine to Lake Superior and 

Virginia. . 
113. Potamogeton Tuckermani, Robbins. White Nountains, New Hamp- 

shire, to Pennsylvania. 
114. Potamogeton Vaseyi, Robbins. Illinois, Nassachusetts. 

ALISMACEB. 

WATER-PLAN!~AIN FAMILY. 
116. 8cheuchxeria padustris, L. New England to Pennsylvania, Illinois, 

116. Alismaplalztago, L., var. Americanum, Gray. 
117. Behinodorus parvulw, Engelm. Nassachusetts and Michigan b 

118. Echinodorus rostratus, Engelm. Illinois and southward. 
119. EcMnodorus radicans, Engelm. Illinois and southward. 
120. Sagittaria Zarcc~oZia, L. Arrowhead. ‘Virginia, and southward to 

the West Indies. 
121. Sagittaria variabilis, Engelm. New Jersey and southward. ~ 

122. flagittaria cctlcyna, Engelm. Maim to. Delaware, Wiscousin, and 

123. Sagittaria heterophylla, Pursh. 
124. Sagitlavia grantircea, Michx. Rather common, especially southward. 
125. Sagittaria pusiZZa, Nutt. From Eastern New Jersey and Philadel- 

126. Sagittari& natans, Michx. 

and northward. 

Illinois. 

southward. 

. phia southward, near the coast. 

BYDROCHARIDACEB. 
FROG’S-BIT FAMILY. 

127. Limnobium Spongia, Bichard. American frog’s-bi t. Lake Ontario, 

POMTEDERIAOEB. 

Illinois, and in the Southern States. 

PICKEREL-WEED E’aMILY. 

128. Pontederia cordata, L. Piclrerel-weed. Common. 
120. Heteranthpra reniformis, Ruiz. and Pav. 
130. Heterarcthwa linaosa, VaM. 

Mud Plantain. 
 est Virginis to Illinois and south- 

ward. 
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XYRIDACEB. 

YELLOW-EYED GRASS FAMILY. 

131. Xyris $exuosa, Muhl. Yellow-eyed Grass. Eastern Massachusetts 
southward near the coast j also Illinois, Wisconsin, and Michi- 
gan. 

132. Xyr is  Carolinians, Walt. Rhode Island to Virginia and south- 
ward. 

CYPERACEB. 

SEDGE FAMILY. 

138. 

139. 

140. 

141. 

142. 
143. 
144. 

145. 
146. 
147. 

148. 

149. 

160. 

133. Cyperue phymatodes, Muhl. Vermont to Wisconsin; and common 
southward. 

134. Uyperus virens, Michx. Virginia and southward. 
135. DuWchium epathmeum, Pers. Common. 
136. Fw4rma squarro8a, Michx. Massachusetts to Virginia and south- 

ward ; also Michigan. 
137. Eleocharis acicularis, R. Br. Common. (Europe.) 

Eleocharis compressa, Sullivant. Northern New York to Ohio 
end Illinois. 

wme, and southward. 

to Illinois and northward. 

southward. 

El&ocharis equisetoides, Torr. Rhode Island, Michigan, Del% 

Elmcharis intermedia, Schultes. New York and Pennsylvania 

Eleocharis melanocarpa, Torr. Massachusetts to Virginia, and 

Elmcharis microcarpa, Torr. New Jersey and southward. 
~Zeocharis ubtwa, Schultes. Most common. 
Eleocharis olivacea, Torr. Massachusetts to New Jersey ; also 

shore of Lake Ontario. 
Eleocharis palzcetris, R. Br. Very common. 
Eeocharis p y p w m ,  Torr. 
;Fleochar& quadrangulata, R. Br. New York, Michigan, arid south- 

ward. 
Eleocharis Robbinsii, Oakes. New Hampshire to New Jersey and 

south ward. 
Bfeocharis roetellata, Torr. Rhode Island, East Massachusetts, 

and Vermont to New Jersey, Virginia, Michigan, and south- 
ward. 

Eleocharis simplex, Tor? Eastern shore of Maryland and south- 
ward. 

161. .Ek?oc?baris tenuh, Schultes. Common. 
158. Bcirpus Ualtbyi, Gray. Maryland. 
163. 8drpus cmpitosus, L. Nev York and Northern Illinois. 
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154. Scirpus debilis, Pursh. . Massachusetts to Virginia and south- 
ward. 

165. Scirpus jtuviatilis (Club-rush), Gray. Western Vermont to Penn,. 
sylvania, Wisconsin, and Illinois. 

166. i3irpus maritdmw, L. Common on the coast and near salt springs, 
in the interior of New Pork. 

167. Scirpus eriophorum, Michx. Wool-grass. Clump-head Grass. 
168. Scirpus lineatus, Michx. 
169. Scirpus Olneyi, Gray. Rhode Island to Delaware and southward. 
160. Scirpus alrovirms, Muhl. 
161. Scirpus polyphyllus, Vahl. West, New England to Illinois, and 

common southward. 
162. k!CirpU8 pungms, Vahl. Very common. (Europe.) 
163. Scirpus Smithii. Wet shores, Lake OntarioAo Illinois and 1)ela- 

ware Bay. 
164." h'cirpus subterminalis, Torr. New Jersey and New England to 

Michigan and westward. 
166. Scirpus supinus, L. var. Hallii. Illinois and southwestward. 
166. Scirpus sylvaticue, L. Eastern Massachusetts, New Pork. 
167. 8cirpus Torreyi, Olney. New England to Pennsylvania and Michi- 

168. Scirpus validus, Vahl, Great Bulrush. Common everywhere. 
769. Eriophorum aZpinum, L. Cotton Grass. New England to Pennsyl- 

vania, Wisconsin and northward. 
170. Eriophorum vaginatum, L. New England to Pennsylvania, Wis- 

consin and northward. 
171. Eriophorum Virginicrrm, L. Common. 
172. Eriophorum polystachyon, L. Common northward. 
173. Eriopkorum gracile, Koch. New England to Illinois and north- 

174. Bhynchospora alba, Vahl. Beak-Rush. (Europe.) 
175. Rhynchospora ntacrostaohya, Torr. Massachutlette, Hhode Island, 

New Jersey, and southward.. 
176. Rhynchosporn scirpoides, Gray. Rhode Island, Massachusetts. 
1'77. 0urc.x aquatilie, Wahl. * New England to Wisconsin. 
178. Carex riparia, Curtis. (Europe.) 
179. Oarex trichocarpa, Muhl. (Common.) 

gan. 

whd.  

GBAMINELE. 

GRASS FAMILY. 

180. Erapostis reptans, Nees. Common. 
181., Arundinaria tecta, Muhl. Small Cane. Virginia, Illinois, and 

southward. 
WASHINGTON, D. C., June 20,1882. 
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36.-AN IMPORTANT BISE-WAY CAUBE. 

5 y  MERWIN P. SNELT.. 

The case of William P x k e r  berms The People of the State of Illinois 
has come to the supreme court of Illinois on a plea of error from the 
circuit court of Kencldl County. It is a somewhat important on7from 
a fish-cultural point of view, as i t  involt-es the question whether or not 
a land-owner upon an unnavigable stream can acquire a prescriptive 
right to obstruct the passage of fish by a dam which has no fish-way. 

Mr. William Parker, the plaintiff in error, owns a flour mill and a 
furniture factory, which are situated upon his own land, on opposite 
sides of the Fox River, in Rendall County, the necessary machinery 
being moved by water-power supplied through the means of a dam with 
a six-foot head. An Illinois statnte, similar to ones ‘existing in many 
of the States, makes i t  the duty of all persons owning or erecting 
dams to furnish them with suitable fish-ways, so that the migrating 
species of fish may have free passage to and from their spawning- 
grouncls. Mr. Parker, convicted before a justice of the peace for a vio- 
lation of this act, appealed to the circuit court, in which judgment be- 
i n g  repdered against him, lle prosecutes a writ of error in the supreme 
court of the State. 

The‘rather elaborate argument of the counsel for the people, Messre. 
Eugene Canfield and R. P. Ooodwin, appears in the Forest and Stream 
for April 5,1883, under the heading The Fox River Fish-way Oase. 

It had been claimed in behalf of Mr. Piirker that the stream not be- 
ing A navigable one, the right of fishing therein (lid not belong to the 
public, but was vested in the ripel-ian proprietors, and that, as the dam 
had been in existence for about fifty years without having caused any 
complaint on the part of the other proprietors, its owner had acquired 
against them a prescriptive right to prevent the passage of fish. 

It was also held that the general act under which he was prosecuted 
was unconstitotional, since it impaired the obligations of the contract 
contained in  a certain private act, passed <n 1857, which allowed one of 
his remote grantors the right to increase the height of the dam in ques- 
tion, an? thus to cause the water of the stream to overflow the lands of 
neighboring proprietors, upon making dne reparation. 

This latter branch of the argument has little general interest, as the 
case is in thie particular an unusual one, and the disputed points are 
outside the range of what may be properly termed fishery law j it will 
be sufficient to say that the counsel for the people seem to have demon- 
strated, not only that nothing secured by the private act was affected 
by the provision regarding the erection of fish-ways, but that the pri- 
vate act, itself had become void on the adoption of the Stste constitu- 
tion of 1870. 

’ 
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The first point, however: is one of considerable interest, and it may 
he worth while to present the principal points of the argument In detgil. - 

I. It is claimed by the plaintiff in error that, the streym being unnav- 
igable, the question is one of private right, in which the people of the 
state a t  large have no interest. 

On the part of tho people i t  is held: (1) That thefish, which axe called 
“game fish” in the statutes of the State, are game in t h e  same sense 
that birds and ma,mmals not domesticated are (vide Pbelps vs. Racey, 
60 d. Y., lo), and have the same legal status. The fact that they live 
in the water instead oE in the air or upon the land makes no difference. 
(2) 4‘ The ownership of ~ l l  fish and game which are free or not domesti- 
cated within the State, is in the State as the sovereign power, * * * 
the right of capture being * * * a mere boon, expressly or impliedly 
permitted by the State to the citizen, to be limited or revoked a t  pleas- 

. ure (Wagner vs. The People, 97 Ill., 320):’ (3) “This being so, t h e  
prescriptive rights claimed against the riparian owners mho happen in 
this regard to be injuriously affected by the obstruction to the free pas- 
sage of fish amount to nothing. If, outside of the question of prescrip- 
tion, the State, under what is called the police power, has a right t@ 
regulate the passage of fish in the natural streams of the’State for tho 
benefit of the people, or any portion of them, DO prescriptiqo right can 
be set up by one mho maintains an obstruction in such a strpm against 
the will of the legislature expressed under the forms required by its or- 
ganic law. One who had owned and occupied land jn this State for 
twenty years before the enactment of the first act of our legislature 
making it unlawfhl to kill prkirie chickens during a certain portion of 
the year, might as moll be allowed to set u p  as a defense to a prosecu- 
tion for violating the act, that he had for the entire period of twenty 
years killed every bird of that species which had come upon his land 
during the prohibited season, and so had a prescriptive right to set the  
law of the State a t  defi.ance.” 

11. It is claimed by the plaintiff that  since the right concerned is a, 
Private one, it may be prescribed for like other private rights j and h e  
hming exercised it freely €or nearly half a cerjtury, may clearly claim it 
now by prescription. 

On the other hand, leaving out the question of the police power of the 
state, mentioned in the quotation just above, it is held: (1) That it is. 
Well establiehed that the time giving the right to any servitude (its in 
this case giving:to the owner of the dam the right to prevent fish by i t  
from reaching the lands of his neighbors) “does uot begin to ruii until 
the injury isdone and becomes apparent.” (See Washburn on Easements, 
Pp. 128,120,365,468, and 530.) (2) That bbit WHS not until a rery recent 
Period that i t  became known that the spawning beds of the most valuable 
fish which naturally frequen t the stream in question, which largely 
Supply this stream, were the bayous md overflowed lands aloiig the 
ZUidois anci Misp,issippi Rivers, and &hat these mill-dams in any very 

’ 

I 
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material respect tended to, the depopulation of the streams of such fish.” 
(3) That, since the injury must be apparent when the time giving the 
prescrip$ive right comtuences to run (l), and since the injury in this case 
was not apparent until shortly before the time when the right was called 
in question (2) ,  it must follow that Mr. Parker cannot claim a prescrip- 
t i re  right to obstruct the passage of fish by his dam. (4) That no one can 
prescribe for a public nuisance (Washburn on Easements, p. 481). a. 
“The appropriztion to one’s self of public property which should be 
common to all is a purpestre and a, public nuisance (Wood on Nuisances, 
14; Downing us. Tho City of Aurora, 40 Ill., 481).” b. “The fouling 

of a stream with waste from mills, like sawdust and the like, is of the 
m m e  character (Weazie vs. Dirinel, 50 illinn., 495,496; David us. Wins- 
low, 51 Maine, 93; Gerrick vs. Brown, I b . ,  256).” c. “From these cases 
it appears that any use of property in a stream which violates that 

ut non alienum ladas, especially when it affects large number of tho 
citizens of the State, constitutes a nuisance.” d. Hence the right to 
maintain an impassable dam, and thus deprive a water-course of fish, 

This is a test case, and upon its decision may largely depend the.suc. 
cess or failure of the efiorts which are being made for the restocking of 
those waters of the State coucerned from which the most highly- 
esteemed food-fishes have been driven by the encroachments of the 
manufactusing interests. It is somewhat doubtful whether the common 
law recognizes fish in an unnarigable stream to be in any sense public 
property, and if it shall be held that the owner of a dam may acquire 
by prescription a right to interrupt by its means the migration8 of fish, 
in the face of ft law requiring the erection of fish-ways, the latter will 
become a dead letter and the good end for which it was devised will 
fail of accomplishment. It does not seem probable, however, that such 
it decision will be made, especially in view of the opinion of the Supreme 
Court of the United States in the case of Holgoke County us. Lyman (15 
Wallace, 500), which is cited by Messrs. Canfield and Goodwin in t h a t  
portion of their argument bearing upon the question of the private act 
mentioned in the first part of this article. They observed that by the 
Supreme Court “it was held that the right to have migratory fishes 
pass In their accustomed course up and down rivers and strealus, though 
not technically navigable, was a public right, and might be regulated 
aud protected by the legislature in such a manner, through such officers, 
aud by means of such form of judicial process, as it might deem appro- 
priate; and that every grant of the right to maintain a mill-dam across 
a stream where such fish are accustomed to pass is subject to the con- 
dition or limitation that a, sufficient and reasonable way shall be allowed 
€or the fish, unless cut off by express provision or obvious implications 
in the grant.” 

golden rule of the law’ (State vs. Glen, 7 Jones, N. C., 327) Sir: zctere tu0 I 

. is a public nuisance and cannot be prescribed for. 
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Sr:-STATISTIUS OF TBE FISHEBIEB OF TUE UNITED BTATES 
IN 1880. 

[From tho Compendium of tho Tenth Census.] 

The statistics of fisheries have been a blank, or, it would be inore 
Proper to say, a blotted page of the census reports, ever since those 
,statistics were first sought to be obtained in 1850. I t  is questionable 
Whether the results obtained ever reached 20 if indeed they ever 
reached 15 per cent. of the actual facts. The census of 1870 reported 
a total value of products of only $11,000,000, among the items being 
647,312 biisliels of oysters. Statistics like these were only calculated to  
bring the census into discredit, even ‘when they did riot have conse- 
quences of a more practical nature, as in the international arbitration of 
Balifax in 1877. 

Under the provision of the act of Mamh 3, 1879, the Superintendent, 
in June, completed arrangements with Professor Baird, Secretary of the 
Bmithsonian Instituhon and president of the United States Fish Oom- 
mission, by which the scientific direction of a comprehensive investiga- 
tion into the statistics of the fisheries and the fishing populations of the 
United States should be assumed by himself, while the administrative 
charge of the service remained with the Uensus Oflice. 

Tho details of the scheme having been arranged, e number of experts 
and skilled assistants, under the personal supervision of Q. Brown 
Qoode, were put into the field in khe,early Bummer. 

Special canvassers, well trained for such inquiries, were engaged to 
Proceed in vessels along the entire eastern and southern coast, from 
hlaine, to Texas, visiting every fishing port or fishing village, and col- 
lecting the whole body d social and industrial statistics of the popu- 
lations engaged in this occupation, together with all f. wts  of economic 

‘interest relating to the habits and the haunt@ of the mrious species of 
fish, the methods and apparatus employed, tho labor systems in vogue, 
&C. 

Other parties were engaged to canvass the Pacific coast, the northern 
lakes, and the western rivers, while special agents were engaged to 
Work up the oyster fishery, and to obtain the statistics of the fish mar. 
kets of the principal ports. 

Some of these parties have now been four months in the field. The 
character of the reports already received puts the success of this in. 
Vestigatiou beyond a reasonable doubt. Already largo bodies of ma- 
terial are being compiled and tabulated in this office. The work will 
be actively prosecuted through the winter and the coming summer, 
until every portion of the field shall hare been covered, 
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- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
!H 
28 
20 - 

Statistice of thefiehem'm of the Unilcd Btatce in 1880. 

States and Territories. 

The United S t a h  ........ 
Yew En land States .......... 
k d a e  States, exclusive of 

Groat Lake fisheries.. ....... 
Southern -Atlantic Sfistea ....... 
3ulf states. .................. 
?acific Statas and Territories.. 
h a t  Lakes .................. 
kbb8m11. ..................... 
llaaka. ....................... 
:a1ifornia ..................... 
:onneoticnt.. ................. 
Maware ..................... 
norIda.. ...................... 
;eor 'a ...................... 
hdiane ....................... 
hiaiana ..................... 
daine ........................ 
dossaohusette : ............... 
dichigan ...................... 
dinneao. .................... 
dieaiaaippi .................... 
qew Hampahire .............. 
Tew Jeraey ................... 
Tew Pork .................... 
Torth Carolina.. .............. 
)hi0 .......................... 
)regon ....................... 
%snnaylvr\nia ................. 
hod6 Ialand.. ................ 
iouth Carolios ................ 
!exas ......................... 
rirginia ...................... 
Vmhin .................. 

.Hn8s. ...................... 

darylond ..................... 

v ieoone . .  ................. 

Grood totnl. 

No. I Dollara. I Dollara. 
31,426 ~37,955,349 43,040,05 --- -1-1 37,043,19, 937, 605114,270, -- 30, 

14 9811 4 426 078 8 670 571 
52: 5,1311 418 8: 545,5641 951: 722 9: 1,227,54. 002: 73' 

16 803 2 748 383 7 484 7M 
5: 050 1: 345: 975 1: 7%: 051 

Persons em- 
ployed. 

12,5841 2,39: 

11: 6131 5, 

38,774 13, M! 
4 382 , 741 

4,4931 55; 

6,000 13( 
2 089 1,oo: 
2:685 5451 64t 9( 
1,062 31'; 
2,284 1st 

800 " 9( 
205 

1, 300 207 

15.873 10, 13: 
17,lOi 2,952 

45 3; 

30 1s; 

8.110 2,981 

1,600 

110 72 
370 3E 

5,639 601 
5,650 1,OlC 
4,720 545 

925 121 
2,795 4,040 
511 41 

904 41 
491 110 

15 ;iq 70 

1,002 709 

16,051 2,813 

I 

Apparatus and capital 

i I Dollan 
i, 005 208,297.82 0,357,ZI 

I, 080 I ll3,602.50;4,562, If 
-___- ---I - I-- 

...................... 
231 1,019.05 51,50 
580 10,445.90 545,QO 

95 1:467.90 39.00 
369.51 8440 

V21.09 10,50 

641 11 582.51 777,eo 

...................... 
,440 15,578.93 571,OO 

216.02 11,lO lii 220.s/ 20,7U 
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I 

btatietioe of thefishsriee of the United State8 i i ~  @80. 

Apparatus and capital-oont'd. 1 Value of product8 by 5aherica. 

8,203 

I' 252 

L 504 

llQ 
3,000 

853 
1,178 

839 
1,058 

a58 
101 
15 

165 
5,920 
2,825 
8,740 

464 
10 
68 

211 
4 005 
8: 441 
2,714 

487 

156 
784 
501 
107 

8,618 
884 
810 

13 a31 

5: 647 - 

1, a60 

646 6471 674 051 1 822 480 2 882 294 ....._... ........ 
040: 608,1,14( 878 4: 780( 880 2' 2171 707 408 -. . . -. . 
50.173i 52 6231 134 6371 '713: 5041... .. . . . ./ .... . . -. 

404,005 467: 298 1,330 000 4 702,038 202.150 2,177,06 
83,400 700. zoo a i d  175 1: 784,060 . . . . . . . ..I.. . . . . - - 

Dollars. 1 Dollars. I ":tu./ D f V  
8, IN, 7117,13,403,852 200 760 805 W 

......... ......... . ...-... ....... _---- _-___-- 

......... 44,050 ...... . . ..._.. 

...._..._ ....___ _.. _..__.. 302,OOl 
2b0, 206 672 E76 ._. . .. . .- ._.. 

941 887:7% ..._._. ....... . . . . . . . . . 16, QBO 200,760 . . .. -. . ......... 35,000 .--.... ....... 

. . . . . . . . . . -. . . - . . . . . - . . . . . . . . . . . . 

......... ........-. .....-. -...I... 

.....-.. I ........-. I ....... I ....... ..... .. 
221,748 

181,500/ ...... . . ...... 
356,025 ...... . . .... .. ..... ... 20,000l ...... . ..._... 

._......I 47,aooj ....... 1 ....... 
8oa,820 2, 214 a m  .._. . . . . . .. ._. 

...-.e.. 10,000 ....... -...... .....-.. .--..-.... ....... ....... I I I  

- 

1 
2 
3 
4 
5 
6 
7 
8 
Q 

10 
11 
18 
18 
14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
25 
26 n 
28 
25 - 
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38-PBOPOIIED E X P O B T A T I O N  OB WHITEFISH EGOS T O  UWIT- 
ZERLAND.  

B y  FRANK H. MASON, 
United State8 Consul at Buble, Switzerland. 

[From e letter to Prof. S. F. Beird.] 

I am in receipt of your highly esteemed favor of December 28th, and 
beg to thank you very cordially for your very generous expression of I 

willingness to contribute some whitefish eggs toward the very timely 
aud valuable project of restocking the  lakes of Switzerland. I have 
communicated your suggestion unofficially to several leading Swiss 
gentlemen, but the Goeernment has as yet no facilities for hatching the 
eggs, and is only to a limited degree awakened or informed on this im- 
portant subject. A gentleman of this oity, Mr. Friedrich Gloser, jr., is 
an ardent fish culturist, and has facilities for making a good use of the 
eggs. If it is within Sour discretion to send 50,000 whitefish eggs to 
this consulate, I mould have them delivered to Mr. Gloser, and see that 
they are properly used and yourself and the Government duly credited 
therefor. r believe that i t  would be a very hR8ppg and judicious cour- 
tesy to the Swiss people, and would be gratefully recogaized. 
' BASLE, SWITZERLAND, Pebruary 28,1883. 

REPLY BY PROFESSOR BAIRD. 

There will be no difficulty whatever iu sending to Switzerland some 
eggs of American fish in their season. The a,pplication, however, should 
come officia3ly from tho Government or some of ~ t s  branches, so as to 
have a proper diplomatic and international character. The American 
whitefish is very much the same as the marane of Swirzerland, or Core- 
gonus marane. Whether they would care to add this American variety 
to the list, i t  may bo well to ascmtain. It is too late now to make any 
transmissions. Applications received by September, can be filled for 
several varieties of salmonidm. 
WASHINGTON, D. O., hfarch 13,1883. 

39,--BIRST APPEARANCE O F  P O R P O I S E .  

B y  C H I S .  W. SMILEY. 

Under date, of February 28,1883, Mr. EIeury Y. Willeks, keeper of 
Lifesaving Station No. 34, Townsend's Inlet, near Ocean View,.New 
Jersey, reported as follows: The first school of porpoise made their 
appearance this day at this place." 
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Vel. 111, No. 18. Washingtom, D. C. Sept. 6, 1883. 
-_-- -_ 

40.--TONNAGE O F  V E S S E L S  OR THE U N I T E D  S T A T E S  E M P L O Y E D  I N  
THE W H A L E ,  COD, A N D  R I A C N E R E L  F I S U E R I E S ,  PRORI 1860 TO 
188’2, I N C L U S I V E .  

B y  CHAS. W. SMILEY, 

[From figures contained in the annual roporte of tho Rogietor of tho Treasury. J 
- 

Whale 
flsheries. Year ending Juuo 80.- 

1860.. .................................................... 
1861 ...................................................... 
180e. ..................................................... 
1863 ...................................................... 
1804 ...................................................... 
1866*. .................................................... 
1867.. .................................................... 
1868.. .................................................... 
1869.. .................................................... 
1870. ..................................................... 
1871 ...................................................... 
1872 ...................................................... 
1573.. .................................................... 
1874. ..................................................... 
1875.. .................................................... 
1870 ...................................................... 
1877 ...................................................... 
1878 ...................................................... 
1870. ..................................................... m n .  ..................................................... 
1881 ...................................................... 

1805‘. .................................................... 

1882. ..................................................... 
- 

!lbns. 
166,841 
146,794 
117,714 
OD, 228 
05 145 
DO: 610 
106,170 
62.384 

71,848 
70, 202 
07,964 
61 400 
61: 608 
44,755 
ao, 10s 
as, 220 

a9,ioo 

as: 408 
as, 551 a, 802 

30,116 
40,603 

40 028 

Cod Mackerel 
flsherios. I! flsheries. 

__ 

Total. 

Tons. 
320,605 
338,976 
331,911 
‘LG7,537 
254,886 

203,401 
100,910 

128,449 

155,239 
182 906 

164, a55 

111 80s. 

120,018 
iai,o:e- 
120,247 
110, oia 
114,688 

159: 414 

140, 166, 
164,274 

118: 438 

116,046. 

110,865, 

* The tonuage for 1806 and 1866 is p&rtly by new mensnremont and partly by old. 
NOTE.-The mnckerel licenses have not been issued Sep&ratOly Shoe 1867, when n general flshing; 

license was providcd to replace cod and mnokerel5sheries. 

4 ~ . - - 8 1 ’ A T I S T I C S  OF THE I M P O R T S  A N D  E X P O R T S  O F  W I S H ,  RISR- 
O I L ,  WPlALIEBONE, E T C . ,  F O R  T E N  Y E A R S  E N D I N G  J U N E  YO, 1882. 

B y  CHAS. ,W. SMILEY. 

The followirig tables have bemi prepared from the annual reports of tho 
Bureau of Statistics of the Treasury Department, and are based on the 
CUstom-house returns. 

Attention may be called to the importation dut#y free of 109,737,420 
Pounds of fresh fish, valued a t  $3,242,566. Nearly all of this came from 
Oanada under the treaty of Washington. 

The exports have constantly increased in quantity and value, dae 
doubtless in some degree to  the successful participation of t,he United 
States in the international fishery exhibitions held in Europe. 

131111. U. S. P. 0.- 83-1s 



I.-Quantities of lfslc and oil intported into the united State8 dtbring the ten yehri ending suns 30, 1882. 

LO, 761,307 

j 1873. 

12,9i5,761 9,587,595 
51,423 
89,503 

1874. ~ 1875. 

15.308.769 
70,763 
77,479 

407,416 

26,168 _.._..__._. 

92.819 

165,443 277,739 I 
568,660 

30,987 
9 

146,410 

31,128 
190 

226,528 I 115,OSa 

21,581 
59 

1876. 

Fish, not of American fisheries: 

Oils: 

Herring.. ~. . . . . . . . . . . . ~ ~ barrels.. 
Mackorel . ._ - -. . . ~. . . ~. . .barrels.. 

Whale and fish, not of Americnn 
fisheriea .._ . ~. - ~ -. . ~ - ~ .gallone.. 

10,723,216 
87,554 
76,531 

103,184 

17,268 
7 

loz, 888 

68,692 
90,889 

223,6!2 

1877. 

7,735 981 
63: 280 
43,066 

138,708 

14,873 
14 

51,882 

1878. 

9, 681,828 
58,082 

102,148 

311,091 

15,542 
6 

85,509 

1879. 

8,432,835 
55,732 

101,420 

162,625 

18,950 
2 

61,509 

I 
1880. 1881. 1882. 

5,893,849 
76,136 
58,279 

337,076 

36,061 
164 

209,051 

w 
i2 r 

574,504 E 
M 

109,737,420 c3 

0 r 
e 

181,182 

2,491,947 

281,250 
91,340 2 

3 
1,315,287 

_- 



II.-FaZues of the fi8IL and oi.? hported into the 091ited States during the fen years ending June 30, 1882. 

Fish, not of American fisheries: j 
Herring, pickled . ~ ~. . . . . . . . . . . . . ..I 359,262 i 253,044 
Mackerel, pickled. _____. . __. _. . . . . 610,457 I 1,550 

in oil or otherwise. ___. . -. . . . . . . . 1,172,704 1 991,030 
Allother not elsewhere specified.. , 663,913 1 131,676 

Sardines and anchovies preserved 

Oils: 

1 1873. j 1874. 1 1875. 1876 

226,494 1 186,535 
553 I 48 

526 179 595,901 
102: 283 ~ 96,046 

I 

, 
I 
I 

I.-FREE OF DUTY. 

Fish. not of American fisheries: i 
heshi  of all kinds ._ _. ._. . . . . ._. . .j $2'78,921 ' $294, 837 1 $351,889 I $271.597 
Hemng pickled ~ _.._._ ..___.... I (a) ! 181.521 j 288 590 ' 306,555 
MackeGl, pickled ... _..__. ... . . . I  (a) 800 920 , 584:283 I 695,412 
All other not elscahere specified . ., ( b )  I 553: 949 928,344 , 501,154 

Oiln I , I , - -- 
Whale or fish, not of Ameiicnn 

fiisheries . ~ ~. . ~ ~ ~ ~ - . . . - . . . . . . ~. . .I ( b )  91,944 161.289 62,438 
I- ----- 

Total .... _ _  _ _ _  _ _ _ .  .. ~ .. .____. 278,921 1,923,171 I 2,314,395 1,837,166 
__ 

II.-DUTIABLE. 1 I 
I 

Total. __. _ _  . . . . ._____ . - _. . -. .' 2,912,630 1 1,499,227 j 925,913 I 941,816 i I I -- 
a Inclnded in dutiable, "Fish, other." 

1877. 

$236,098 
210,7X6 
372,260 
581,592 

84,088 

I, 484,824 
-- 
~- 

189,615 
148 

773,331 
91,654 

44,015 

1878. 1879. 

$339,561 
230,533 
907, W 6  
637,437 

176,384 

2,291,161 - 
180,840 

67 

675,910 
149,852 

56,616 -- 

$283,827 
192.069 
w9,721 
763,915 

80,701 

1,970,233 -~ -- 

189,204 
14 

912,391 
118,050 

45,903 

1,098,763 1,065,285 1 1,265,562 
I I 

b Included in dntinble, same ckss. 

i I I 
$320,403 ~ $376,508 $ass, 925 $3,242,566 
151,0U3 ~ 236,403 1 265,797 ! 2 066 257 
493.059 , 614,729 396 149 I 5'513'779 
912,338 1 1,088,33: 1,366: 963 I 7: 334: W6 

170,52.5 ~ 293.600 158,878 ' 1,279,847 

2,050,326 2,609,576 1 2,676,712 19,436,475 
- 

~ _ _ _ _ _ _  

288,407 ~ 290,073 375,617 , 2,539,091 
I 97 1 I 1,179 614,113 ~ - - -. . . . 

987.394 860 760 I 8 600 010 
142,158 I 294:606 j 1:922:922 

55,133 1 82,584 1 103,020 \ 749.182 

1,578,634 j 1,502,206 ' 1,635,182 i 14,425,318 
I , 

-- ---- 
I j 

III.--Qu.antitiea of jbh, oils, spermneeti, and wltnlebone exported from the United Sfufes dw+ng the ten years ending June 30, 1m. 

1 1873. 

Driedor smoked ._____ .___ _. cat,s.. 
Pickled . - -. ._ __. . . ~ -. .--.barrels.. 

118, WG 
IG, 747 i Fish: 

m: 
Whale and other fish . . . gallons 1 
Sperm .__. __. . ~. . . -.. ~ __. . . . . . . . ..I 

S ermsceti . ~ ~ -. ~ ~ ~ ~. . -. ~ ~. . .pounds. . ~ 

+halebone _ _ _ _ _ _  ._.___ ____..pounds. 1 

Zsb, 263 
756.306 
197,671 
324,653 

1875. I 1876. 

I i  
1874. 

____ ~- 

129,982 129,752 1 175,528 
29,000 1 51,025 1 54,291 

573, 7 i5  1 895,907 1 1,067,515 
529,903 491,130 892,762 
304,865 238,641 141,157 
114,530 1 251,572 1 154.500 

1877. 

159.648 
76,227 

1,026,038 
634,991 
153,553 
71,708 

1878. 

188,831 
57,554 

!04,988 
123,398 
228,233 
154,016 

1879. 

179,130 
47,764 

2,236,269 
812,928 
141,503 
78,322 

1880. 

197,450 
54,315 

1,022,689 
482,153 
197,847 
131,331 

1881. 

212,691 
52, 092 

59i, 81 2 
314,568 
'214,205 
227,117 

1882. 1 Total. 
___ /-- 
159,512 1,650,600 
38,224 1 477.269 

I, 083,925 1 9,697,377 
540 062 6,176. PO3 
265: 593 ~ 2,089,310 
220,787 i 1,728,537 



IV.-Yalues o f f i h ,  oils, Spermaceti, and tohalebone exported from the United State8 during the ten Y W 8  mailkg June 30.1882. h3 

Fish : 
Fresh .............................. 
Diicd and smoked.. ............. 
Pirkled ........................... 
Other cored. .____. _.__ _ _  ._._. . __. . 

Oils : 

4 
QJ 

1882. 1 Total. 

$64,577 $56,974 $69,448 

109,201 1 359,669 
6i7,171 1,128,208 1,855,550 

569,151 710,121 

1 1873. 1 1874. 1 1875. 
I.-..----.-.- 

$1'24,962 
739,231 
284.293 

2,326,444 

349,109 

45,018 
255,847 

487,004 

1876. 

$97,539 
840,199 
264.723 

2,803,330 

229,726 

40,945 
326,400 

303,113 

1877. 

$89,148 
635,155 
244,454 

3,218,581 

$+%2,580 b 
7,313,438 k! 
3,099,424 
22,736,514 8 

1874. 1875. 1876. 1877. 
~ ~ ~ _ _ _ _ _  

1879. 1880. 
______ 

621 
842 

~ _ _ _ .  

....................... 
101 
60 

I.-FREE OF DUTY. 

Fisb. not of American fisheries: 
Fresh. of all kinds.. .... pounds. 
HolTinu, pickled.. ....... barrels.. 
Xackerel, pickled.. ...... barrels.. 

Whale or fi.sh,not of American 
fisheries.. ............ ..gallons.. 

Oils: 

II.-DUTIABLE. 

Fish. not of American fisheries: 

Oils : 

Herring ................ barrels.. 
Xackerel. ................ barrels.. 
Whale or fish,not of American 

......... .:. 
(a). 
(a) .  

(a). 

19.928 
36,146 

4,271 
5,334 

73,429 

................................... 43,103 

43 ............ 2 
................................... 

29,246 , 52,736 1,705 

........... I:-..- ....... 

...................... 

1879. 
W ~- 
E! 

$84,278 
766,154 
416,162 

3,198,896 

411,808 
801,218 
58,302 
264,980 

6,001,798 
-- 

$80.437 

290.862 
2,939,587 

756,248 
719,831 

748,747 

35,489 
199,753 

$so, 879 
900,306 
417,281 

2,102,522 

436,072 
1,366,246 

35,915 
215,327 

5,564,548 

$114,338 
791,785 
486,738 

2,486,225 

442,165 
879,805 
41,027 
160,666 

5,402,809 

7 ,  d halo snd other fish .............. 154,243 
Sperm.. .......................... .I 1,095,831 

Spermaceti ............................ 55, 815 
Whalebone .......................... ./ 329,214 

280.750 1 413,411 
827,991 1 847,014 
78,846 61,725 
115,098 1 291,165 

I--- 

Total. ........................... 3,325,gw i 4,608,103 ---- 
5,533,834 I 48,770,629 9 

I 
5,770,954 4,611,908 j 4,905,975 

V.-Qunntitiesof fore ign j sh  and oils exported from ilre United States during the fen years ending June 30. lSe2. 3 
Fil 

1881. 1 1882. I Total. ' 1 1873. 1878. 
m e 
?; 

66,728 
8,085 
3,921 2 

01 
ffi 
d 
0 z 

24,244 $ 
41,480 E 

!8 

43,347 

0 

........... 233 1 66,728 2,318 I ............I......... 2,885 1,903 .. 
35 1,300 885 ........... 

.......... 
21 
356 

379,570 

....................... 

...... d... ............ 
171 1 272 

.......... ........... 

.......... 

8,800 I 7,939 1 11,680 
i 

I 
5,245 602 

a. Included in dutiable, same c h s .  



VI.- PaZulles of forajn$ak and oid txporkd from tite United States during ths ten years sndiaq June 30,1882. 

1 1873. 

L-FEER OF DUTY. 

Fish. not of American fisheries : j 

(a). 
Wmle or nab, not of American I 

fisheries .... . -. . . ~ ._. . . . . -. . _ _  ~. . 
Total. - -. . -. -. ~. . ~ -. - . - -. - ~. . .I___.__- 

)-- 

IL-DUTIILBLB. I---- 
Fish, not of American fisheries : I Herring. pickled.. . . . _ _  - .. . - ~. . -. . 

Mackerel. pickled. __. ~ -. . . ~. .. . . 
Sardinesand anchovies preserved 
in oil orotherwise ______. . . __. __. 

All other not elsewhere specified. .! 

Whale or fish, not of American 
fisheries ..._ - -. . . - ~. . __._. . _.__. ~ 

Total-.. -. . . - -. -. . . . - -. . . ~ ~. . . ~. . 

Oils: 

$81,755 
178,328 

45,452 
213,534 

25,601 

1874. 1 1875. 
~ _ _ _ _  

.._ ..._.. - 1  $3,ss5 
$1,157 ! 11,576 

358 1 10,254 
29,411 j 133,6'20 

~ 

30,926. 

16,650 
29,429 

59,796 
35,803 

34.196 

175,874 

15gs 345 -- 

146 ...._.__.. 
23,296 
23,433 

11,246 

58,111 

I 
1876. I 1877. 

.._.......I ....._ ..._. 
$13,305 $9,088 

39,618 32,120 
4,515 __..__ 

I 
I .... -.._...i 26,069 

22 
I ......____. I ._....~....I .... .-..... 

19,667 24,780 
55,905 135,854 

I 
20,842 j 794 

96,054 1 161,450 

1878. 1879. 
______ 

I .._ ....-... .._...__... 
$71 ..___.__ __.. 

2,279 I $684 
76,144 1 206,440 

217,562 I . . _ _  -. . ___. I 

30 455 ' 29.149 
116:266 1 54,954 

8,058 ~ - -  
154,779 1 86,466 

..____._..-.! 475 1 4,715 

36 000 45 839 I 47,833 
13: 632 1 69: 063 1 212,620 

331 ~ 3,334 1 8,848 

49,963 1 118,236 I269,aol 

I ! 

- 
Total. 

- w  

r 
$3,895 E2 
37,348 2 

% 
23,599 

818,763 

249,421 ,.q 

1,133,026 -- 
d 
5 

98,593 e 
207,757 M 
362,267 
931,064 a 

c3 

tj 

115.243 5 
1,714,924 a 
-- M 

a. Included in dathble, -me &SB. 
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42.-REPORT ON TEIE TRAP-NETS PISIIED I N  THE SPRING OP 1885 
IN THE POTORIAC RIVER AND OIKESAPEAXE BAY.* 

B y  Lieut. W. M. WOOD, U. S .  N. 

[From letter to Prof. S. F. Baird.] 

I beg leave to submit the following report on the trap-nets fished this 
season in the Potomac River from Bryant's Point to its mouth, and in 
the Chesapeake Ray from the mouth of the Potomac, by may of the 
Capes, to Uherrystone Inlet. The accompanying table gives whatever 
reliable data I have been able to obtain. 

Wherever possible the catch of shad and herring mas obtained, but 
in most instances the owners of the nets were not to be found, and in 
many others they had no record of the catch themselves. 

The fishermen of the Potomac spoke of the catch this season as very 
light, but the reports became more favorable as w e  came down tbe 
bay, culminating at York Spit, where it mas the best ever known. The 
catch here exceeded that of last year by one-third, and the average per 
net was from 10,000 to 25,000 shad, and immense numbers of herring of 
which no account was kept. The fishermen on the Eastern Shore say 
they never make very large catches of shad there; that they did fairly 
this year, and considerably better than last season. The table shows 
183 nets in the Potomac, 244 on the west side of the bay, and 16 on 
the Eastern Shore, making 412 in all. 

In some localities, instead of calling a net of two or more pockets a 
single net, the fishermen speak of i t  as so many separate nets of a 
single pocket emh. 

In some instances, these nets, in a line, one outside the other, belong 
to diff'erent individuals, though to all appearances they are one net. 
Whenever I was able to find out a net which had more than one pocket 
it has been so specified. 

Owing to the lateness of the season some few nets have probably 
escaped my observation. After the shad season, most of the nets ere 
taken up, even as far down as York Spit. Comparatively few fish for 
mackerel and summer fish. 

STEAMER FISH HAWK, 
York River, June 2 I ,  1883. - ___- 

* The accompanying tableR have been compiled in  the office of tho  Fish Commission 
from the more detailed tables furnished by Lieutenant WOO~.--EDITOR. 
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Shad and h d n g  nets in the Potomao River, 1083. 

E 
38 ’ Nnme of shore. 

Season’s catoh 

- 

POTO3lAC ItIVER. 

Gut Landing ............................................. 
Gunniaon Coro. ......................................... 
Iudinn Head.. ........................................... 
Occoqunn Flats .......................................... 
Deop Point.. ............................................. 
Stump Neck ............................................. 

Nnqjomoy Itenob. ........................................ 
Upper Codnr Point.. ..................................... 
Port Tohncco Flat ....................................... 
Mathins Point. .......................................... 
Pope’s Creek ........................................... 
Mouth of Port Tobncco Creek ............................ 
l’rospect Hill ............................................. 
Clifton.. ................................................ 
PerRimmon Point. ........................................ 
Lower Cedar I’oint ...................................... 
Moulh of Mnchoclic Creek ................................ 
Pirnwnsen Creek. ........................................ 
Xmbodic Flats. .......................................... 
Cedar Island.. ............................................ 
Rozier’s Creek ............................................ 
Bluff Point.. .............................................. 
Hollister‘s ................................................ 
White Point .............................................. 
Mnttos’s Creek ........................................... 
Bridge’s Creek ............................................ 
Stratford Mills.. .......................................... 
Cuiiomnn. ................................................. 
Ragged point. ............................................ 
l ful~th of Neal’s Creok .................................... 
Henry Creek.. ........................................... 
Sailit Gcorgo Islnnd Bar .................................. 
Cornfield Harbor ........................................ 
Siinti Point, mouth of Pcomico River. ................... 
Itog Island, mouth of Coan Rivor.. ....................... 
Great Neck, Conn River.. ................................ 
Mouth of Cubitt‘aCreok .................................. 

Lpc%‘s Point, mouth of Ycomico River. ................. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

- 
li 
o b i  14 
gi 
c 
0 .d 
ag 
P 

- 

1 
1 
3 
1 
1 

1 
1 
2 
1 
2 
1 
3 
1 
1 
1 
1 
1 
1 
2 
1 
3 
4 
1 
1 
1 
2 
1 
.1 
1 
1 
1 
1 
3 
1 
1 
3 

2 
1 

..... 

a 

300 ....... ....... ....... 
300 ....... ....... ....... 
(b )  

( 0 )  
(8) 
(d)  

....... 

....... 

- 

d +.’ : 
W 

I. 

B 
R - 

4 
0 
6 
2 
2 
2 
2 
3 
4 
4 
8 
2 
12 
2 
3 
2 
3 
2 
4 
3 
2 
I 
14 
6 
1 
5 

2 
1 
3 
6 
2 
1 
3 
1 
2 
3 
11 
2 
1 

a 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

aoo 
(a)  aoa 
400 
200 

300 

400 

1,025 
300 

1,480 
300 
300 
200 
300 
300 
(e)  

700 
1,400 
600 

XO 
6OU 
200 
76 
300 
500 
300 
100 

...... 

...... 
aoo 

% 

:on 

-.._. ..... ..... 
(h) 

1,100 
200 
100 

........ ....... 

....... 
3,000 
(Q) ........ ........ ........ ........ ........ ........ ...... ....... 

4 r n  i 
-I- 

........... .... 1: ....... 

.i 
w 

15, OM) ...... ....... 
....... 
20,000 ....... ....... ....... 

(b )  

(0) 
(b )  
(d) 

....... 

....... ....... ....... ....... 
100,000 

It”; . - . . - . . ....... ....... 
176,000 

(Q) ....... ....... ...... ....... ....... ....... ....... 
. J . . . . .  ....... ....... ....... 

(<) 
(3) 

ao, ooo 
36,000 

(a) Two of the six pound-nets nt Gunutson Cove measured 100 fnthoms apiece. 
( b )  Catch smull. 
( c )  The catch for three of tho eight pound-nets at Port Tobncco consisted of 600 shnd nnd 100,000 

hoiring; tlint for the rest is not reportecl. 
( d )  Tho cntch for four of tho twdvo pound-nets a t  Popo’s Crook ConsiRtod of 400 shnd nnd 15,000 hor- 

ring; Ihni, for fivo of the rcmninder is said to have been smnll, nnd nothing has been nsoortninud 
regarding that for the other throe. 

( 8 )  ‘J’ww of tho four pound-nets nt  Nnohodio Creek moaeured 100 fathoms each and contained one 
pocliot npiuco. Their catch oonsistod of 300 slind and a0,ooo honing; that for the others is not 
reported. 
(f) Ono of tlie Llirec pound.nets at Picawaxen Croek was 125 fathoms long. 
(Q) Catch fair. 
(h) Two of the three pound.nots at Lynch’s Point measured 100 fathoms eaoh. 
(i) The catch for ono of the throe pound-nets at Lynch’s Point consisted of 400 shad and a very fern 

(31 Tho catch of nine of the eloren pound-net8 nt Hog Island consisted of 8,000 shnd and 00,ooo her- 
herring; that of o m  is roported small. and that of t he  third is unknown. 

nag; that of the ot1it.r two was slight. 
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1 
38 
4 
2 
11 
30 
Q 
6 
3 
16 
21 
5 
17 
63.. 
19 

Shad avd herring nets in Clteeapeake Bay, 1883. 

300 3 
(b )  1 ........ 1 ........ 1 

........ 1 ........ 1 ........ 6 ........ 1 ........ 1 ........ 1 ........ 1 

........ 1 

........ 1 ...... 1 ........ 1 

South of Smith's Point .................................... 
Taskmaator's Creok ...................................... 
Dammeron's Marsh.. ..................................... 
Between North Point and Windmill Point.. .............. 
Mouth of Rnppahannock River.. ......................... 
Inside of Rap ahannock Spit.. ........................... 
South sido of kpahannock  Entrance. ................... 
Hill's Bay, mout of Piaucatank River ................... 
South Shore. .............................................. 
Cwynn's Island.. ......................................... 
Mobjack Bay .............................................. 
Dins Cree Bar ........................................ 
York Spit ................................................. 
York Spit and Too's Point.. .............................. 

Woif-Tra F, Spit.. .......................................... 

EAST EHOILR OF CHESAPEAKE BAY. 

1 
25 
3 
1 
I 
16 
6 
4 
2 
7 
21 
1 
11 
21 
11 

Cape Charles.. ............................................ 6 
Picket's Hole .............................................. 6 

Total.. .................................................... I- 
(a) Catch large. 

........ 1 

412 ....... 

Season's catch. 

If', I If', 
.. ...... 

(b )  Three of t h o  thirty-eight ponnd-nets a t  Taskmneter'a Crcek monsured 100 fathoms effih. Their 
catch consisted of 3,500 shad and 95,000 herring; that for twenty-throe wm of fnir size, and that for 
the other twelve was very slight. 

(c) Catch fair. 
(d). Tho catch for fourteen of the aixteon pound-net8 a t  Gwynn'sIslnnd consisted of 21,000 shad and 

950,000 herring; that for the other two ie not known. 
(e) Four of the twenty-one pound-nets a t  Mobjack Bay contained one pockot, fourteen contnined two 

pockets, and t,hreo cont&cd threo pockets. The catch for one pound-net was fair, that for threo was 
light, and that for the remainder was not reported. 

u) The beat season ever known, tho nets averaging from 10,000 to 25,000 shad ouch, together with 
groat quantities of herring of which no record was kept. Tho catch nrae 0no.thit.d larger than that of 
lwt gear, and greatly oxceeded any catch mndo during the previous eight years. 

Their catch oonsisted of 
1,000 shad and 10,000 herring; that for the other8 was fair, and better than last year. 

(g) Two of tho six ponnd-nets a t  Cape Charles measured 100 fathoma each. 

(h) Catch fair md bottor than k e t  year. 

4:L-EARLY U A T C E  OP MACICEREL. 

B y  BARNET PHILLIPS. 

[From letter to S. F. Baircl.] 

Mackerel in market to-day caught on Thursday [March 291 off Eat-  
teras. In  1889 they were in New York markets on the 1st of' April; in 
1881 on the 23d of March. 

TINES OFFICE, NEW YORK, Hurch 31, 1883. 
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I 4 v - R E A R I N G  O Y S T E R S  B R O M  A R T I F I U I A f i L Y  F E B T I J A I Z E P  EGGS, 
T O G E T H E R  W I T H  N O T E 8  ON P O N D - C U L T U R E ,  &e. 

B y  JOHN A. RYDER. 

The desirability of testing the breeding of oysters in ponds in the 
United States, as practiced for many years past in France, has long been 
a desideratum. 

In order to  test the feasibility of such a method on a scale large 
enough to give us practical results, an arrangement to carry out such a 
scheme was finally effected with the Eastern Shore Oyster Company in 
June of the present year. The beds near wliere the work was under- 
taken are owned by Blessrs. Pierce & Shepard, who afforded the writer 
svery opportunity to carry on his investigations, and also aided him 
very materially ill the work of esperiment. A pond was excavated in 
the salt marsh 011 the shore of Ohincoteague Bay, on a farm situated at a 
distance of about 2 miles from tlie village of Stockton, Worcester County, 
Maryland. This poiid covered an area of about 60 square yards, and 
was connected with the bey by a trench or canal about 10 feet in length, 
2 feet in width, and 38 feet in depth, which last was tlie same as that of 
the pond itself. 

The water which supplies this pond was filtered through a permeable, 
porous gate, or diaphragm, which was placed in the trench connecting 
the pond with the bay, and no water was allowed to enter the pond 
which l1ad not been first filtered through this diaphragm. 

The diaphragm itself was constructed of boards perforated with 
auger holes, and lined on the inside with gunny-cloth or sacking; and 
the space between the perforated boards filled with sharp, clean sand. 
The space between the boards was about 2 inches ; through this the tide 
ebbed and flowed, giving a rise and fall of from 4 to G inches during tho 
interval between successive tides. 

This apparatus, if i t  may be called such, coustituted the receptacle 
h t o  which the artificially fertilized eggs of a number of oysters were 
introduced erery two or three days. 

I t  was supposed, when the experiment was commenced, that some 
ditliculty would be experienced with a rise of temperature in the pond 
in excess of that found in the bay, because the water was kept con- 
fined and still, and constantly exposed to the direct r a p  of tlie mid-day 
Wn. But to our surprise and gratification it mas learned that the tem- 
perature in tho pond and in the bay was precisely the seine at every 
Observation which was made in ordor to test this question. 

Another question also arose in our minds a8 to wlletller i t  might not 
that the water in t ~ i e  pond might become less salt tlian that in the 

open bay; in other words, that its specific gravity would be less than 
that of the water in  the bay, owing to leeching from the bau~rs of the 
P o ~ l  in addition $0 that precipitated during rains. 
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To our great satisfaction we vere also agreeably disappointed to iind 
that the specific gravity of the water in the pond remained steadily 
about the same as that found to prevail in the bay. The specific gravity 
in the pond was 1.018, aud 1.020 a t  times in the bay, to as low- as 1.0176, 
and the fluctuation of the specific gravity of the water in the pond mas 
found to be about the same as in the bay. 

A t  the head of the creek the specific gravity of the water was about 
1.010. I n  this situation a good many oysters were living and growing; 
but even this density is not so low as that prevalent in the maters of 
Saint Jerome's Creek, where i t  fluctuates between 1.007 and 1.010, and 
where excellent oysters are grown. 

From numerous observations and considerations based upon the facts 
of distribution, it is believed that the oyster in all cases thrives best 
in waters of a specific gravity about such as has been indicated above, 
or from 1.007 to 1.020. 

Another equally important point to settle was whether a sufficient 
amount of food would be generated in t h e  pond to supply any young 
or old oysters with nourishment. To our satisfaction we found im- 
mediately after the diaphragm had been placed in the trench that 
the confined waters of the pond acquired a distinctly brownish-green 
tint, which we at first supposed was dne to particles of dead, brown 
organic matter. A microscopical investigation of the wa,ter showed 
that in this wc were in error, and that t he  brown color of the water was 
largely due to the presence of innumerable microscopical plants, con- 
sisting largely of diatoms, having brownish contents. It was also found 
thtst immense multitudes of very small monads, with long flagella, 
would collect upon floating chips and light objects a t  the surface of the 
water during the warm mid-day hours. It seems, therefore, evident 
that food was generated in abundance here, and greatly in excess of 
what, may be found in the open bay, and that one of the most impor- 
tant conditions for the success of our experiment had been established. 

The final results fully confirmed this conclusion, inasmuch as we 
found that spat grew just as rapidly in the pond as in the waters of the 
open bay. There is, moreover, no reason to suppose that it would not; 
grow to a marketable size just as certainly as spat collected in the na- 
tural way. 

COLLECTORS. 

The collectors used in our experiment were of the simplest possible 
character, the object being to make the experiment as practical in 
character as possible. To this end stakes were driven into the bottom 
of the pond, extending above the surface some distance, to which oys- 
ter shclls, with holes punched through, ivere attached after being strung 
upon gdvanizeci Yron wire. A nuinher of' these simple collectors were 
placed in tho pond, each set being marked with the (late on which they 
were placed ill position, in order to afford. data for a more detailed 
study of the results of the experiment. 
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The first collectors of the kind described were placed in position upon 
the same day when the first spawn was poured into the pond. This oc- 
curred on the 7th of July last. 

Other collectors were then put down a t  odd dates during the remain- 
der of the month of July. The care of this portion of the experiment, 
togetlier with the spawning of the oysters themselves, was mostly in 
the hands of Mr. H. EL Pierce, whose share in the work was, to say the 
least, as important as my own. 

METIIODS OF TAKING AND INTRODUUING THE SPAWN INTO THE POND, 

The oysters iised for the purpose of spawning were taken from the 
vicinity of the oyster-house, which tltood only about tmenry yards from 
the pond, besides others which mere obtained from the deeper waters 
of the ad.jacent bay. It was found that the eggs of those from the shal- 
low water near the pond were as readily fertilized as those from the 
deeper water, and 110 difficulty was experienced a t  any time until to- 
wards the latter part of July in obtaining an abundance of good spawn 
for our experiments. 

The oysters from which spawn was obtained mere carefully opened by 
removing the right valve and allowing the soft parts of the auiniill to 
reinaiu attttchetl. by the muscle to the left one. The spawn itself was 
then pressed out of the generative organs by nieans of a pipette gently 
stroked over the gland and out dong the course of the efforent ducts, 
so as  to force the spawn out into the upper gill chamber, as described 
in previous poblicatious by the writer. 

The sexes were distinguished apast very easily by what the writer has 
described as the ‘6 drop test,” which consists simply iu dropping the 
spawn froni a pipette into a dish of clean sea-water and watching the 
kind of cloud which it forriis after i t  strikes the water. Invariably, if 
the specimen was a female, the eggs would break up into a granular 
cloud mliich could be very readily seen to be composed of very minute 
whitish’bodies if the transparent vessel was held up so as to look down 
through it  upon a dark ground below. 

In case the specimen was 8 male the drop of milt wotild not so readily 
break up, but would exhibit a somewhat glairy consisteucy ; and if the 
drop w a s  stirred in the water i t  would break up into wisps and streaks? 
SO a8 to appear, 011 a sttiall scale, like a series of minnte mare’s tail 
clouds sucli as are seen in the sky a t  times. This test was found so 
practicable tliat we were able to readily teach a novice how to distin- 
guish the sexes apart in one lesson. 

The method of taking the spawn mas j u s t  as easily learned by Mr. 
Pierce and Mr. $hepard, both of whom so011 became 8s expert as the 
writer in the practice of tho art; of taking oyster spawn. The spawn 
80 taken was mixed together in a m a l l  dish. The milt and eggs placed 
ilk contact at once were thoroughly stirred together and poured from 
time to time, as tho water becanie milky in the small glass collecting 
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vessel, into a wooden pail. This was repeated until it was believed 
that a sufficient amount of spawn was mixed with the water in the pail, 
which was then taken and poured into the pond at different points, in 
order to distribute it over as great an area as possible. 

Before the spawn was poured into the pond, however, it was allowed 
to stand in the pail from three to five hours, in order to give it a chance 
to develop to the swimming stage of the embryo. Fresh supplies of 
water were also added once or twice during this time to that in t h e  pail 
in which the spawn was originally taken. 

This briefly describes the processes used in conducting our experi- 
ment; and while it bears a strong resemblance to the niethod used by 
Mr. Brandely, it is really very different in that he had a second pond at 
a higher level from which supplies of fresh water were clrawri through 
a sponge filter. I n  our case nothing of the kind was used; we depended 
absolutely upon nothing else than the rise and fall of' the tide for the 
renewal of the water in the pond. We did, however, use a diaphragm 
through which the water could pass arid repass somewhat similar to 
that uhed by the French experimenter. The method used at Stockton 
was, however, essentially the same as the apparatus devisecl by the 
writer in 1850 aud 1881, but which was designed and made on such a 
small scale arid under such uufavorable conditions that 110 practical 
results were achieved. 

RESULTS OF THE EXPERIMENT. 

On the 22d day of August, or 4G days after the beginning of our ex- 
periment, Mr. Pierce sent me by mail a series of shells talum from the 
collectors, which had been placed in the pond a t  various dates during 
the nionth of J~ i ly ,  and which showed young oysters or spat attached, 
ranging from one-fourth to three-fourths of an inch in diameter; demon- 
strating conclusively that the young would grow just as rapidly in our 
pond as in the waters of the open bay. Of this last fact I am positively 
assured 011 the ground of previous obsqrvations made during the threa 
preceding seasons. 

We are therefore prepared to assert that it is perfectly feasible to rear 
oysters from artificially fertilized eggs, a,nd, so far as I can judge, quite 
as successfully iLS by the method of sowing shells 011 the bottom, nom 
largelypracticed O D  the coast of Connecticut in the maters of Long Island 
Sound. While our experimenthas not shown that we could get a greater 
set of spat than that ordinarily obtaiiied under natural conditions on 
planted shells, the experiment has settled several questions which are 
of the greatest importance in the practical work of oyster culture. 

Oiie ofthe difficulties encountered was the sarne as t h i ~ t  met witch in 
shell-planting in the open wi&terS, nnmely, tho a'ccumulation OS slime 
and ooze 011 the snrface of the collectors, whicli is so deadly to the in- 
fant oyster when i t  is from one five-hundredth to one-ninetieth of an 
inch in diameter, a very slight quantity of sedirnent serving a t  this 
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time to smother the infant mollusk and arrest the flow of water through 
its tiny gills. thus producing death by asphyxia. 

TBE FOOD O F  YOUNG OTSTERS, 

This slime I have determined, during the previous seasons, to belargely 
composed of the very lowest vegetable organisms, namely, baotc:ria, or 
those plants constantly associated with putrefactive processes, and even 
accused of being the proximate or remote causes of contagious and in- 
fectious diseases in man and the lower animals. 

Any one, however, who has carefully studied the feeding habits of 
the young oyster is soon convinced that it is npon these very low arid 
minute forms that the animal largely depends for food. I n  fact, it is 
possible $0 frequently find young oysters in the stomachs'of which mul. 
titudes of these minute plants are rotating under the impulse of tho 
vibratile cilia with which the stomach is lined, the stomach itself being 
a cavity not over the one four-thousapdth of an inch in diameter, which 
will give some idea of the minuteness of the food required to nourish so 
tiny a creature. 

It appears that in practice i t  will be impossible for us ever to pro- 
vide against the generation of minute orgitnisnis which form the slimy 
coating of fixed objects used as collectors in the water. But from the 
foregoing considerations it would appear that tho removal of the slime, 
or the prevention of its deposit, is not altogether desirable, in ciew of 
the fact that the minute plants comprising a large part of it form an 
important element in the development of the young, serving, as we have 
seen, to nourish it during its infmt life. 

UTILITY O F  THE EXPERIMENT. 

The practical utility of the experiment, in the writer's estimation, 
consists in this, that it proves that ponds or inclosed ureas of water 
may be readily utilized on the eastern coast of the United States for cul- 
tivating oysters in the same way at) is practiced in Frrtnce and other for. 
eign countries. In fact there are many thonsands of acres of salt marsh 
all dong the eastern coast,s of the States of Virginia, Maryland, Dels- 
ware, New Jersey, and perhaps New York, and Chesapeake, Delaware, 
and Chincoteague Bays, which could be readily converted into per. 
manent and profitable planting grounds for the cultivation of oysters. 

The great advantage of this method would be that the persons, con- 
structing the inclosures or digging out ponds on their own territory, 
would be absolutely protected by law from tho incursions of tho lawless 
tongers whose rights and privileges are not get as clearly defined in 
aome of the States as they should be. The method would aleo be of 
advantage from the fact that iuclosed areas properly constructed are 
more accessible-in fact, could bo so arranged as to be worked without 
the use of boats. I t  mould also bo fouud that oysters would fatten and 
Come iiito condition for market a t  a relatively muoh earlier time in the 
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season than those planted in open, unconfined waters where cold cur- 
rents interfere with the abundant development of food. 

This view is borne out by the fact that green-gilled oysters are in- 
variably fat, and me usually found at  the end of summer in more or 
less confined waters, or under such conditions as would obtain in in- 
closed arcas in some degree similar to the one used in our experiment 
at Stockton. I n  truth, the writer is nom confirmed in the belief that 
the green-gilled condition is due to an abundance of green microscopic 
food, which is absorbed in large quantities so as to tint the juices and 
finally the blood-cells of the animal, and that these green organisms are 
multiplied uuder just the conditions afforded by more or lesP com- 
pletely inclosed ponds or areas of brackish water. 

THE BEST COLLEUTORS FOR MUDDY WATER. 

The collectors best adapted for .waters which contndn a large amount 
of organic matter in suspension are evidentlx brush or stakes support- 
ing strings of oyster shells strung on wire, because the tide will con- 
stantly tend to sweep the accumulated sediment off the surfaces of the 
twigs and shells. Such collectors should of course be put into the water 
upright, so as to cause the collecting surfaces to be €ar above the bot- 
tom, which is usually covered to a depth of from a few inches to several 
feet with black ooze or mud in such situation& The brush should be 
thrust with tbe ma,in stem down into the mud far enough to support the 
branched top against the tide, and also be so placed as to bring the top 
below low water. The Htakes, with their load of shells, should be ar- 
ranged in a similar way. 

These two forms of collectors seem to me to be the cheapest and most 
available in the practical work of spat collecting where the water con- 
tains much sedimont and the bottom is too deeply covered with ooze to 
make shell planting profitable. Where the ooze is too deep shells will 
rapidly sink into it so as to be entirely covered, and aEorc1 no surface 
to which young spat can attach itself and grow. 

By mealns of some such method a large area can be rendered profit- 
able as planting ground which is nom utterly barren and useless for 
such purposes. 

These are mere suggestions, but I am fully convinced from the facts 
which have come under my observation during the last three years that 
they are very important ones, because in many cases i t  is evident that 
all that is needed to get spat is to aflord surfaces upon which it may 
attach itself in those situations where tho bottom is deeply covered 
with mud and where the fixation of spat and the establishment of oys- 
ter-beds is often, without such provision, a sheer impossibility. The im- 
portance of placing collectors in such places must, therefore, be ovident 
to the intelligence of the most ordinary person. 
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OBSERVATIONS UPON OYSTER SPAT AT WOODS HOLL, MASS. 

I n  the early part of the month of August my attention was called to 
a number of wooden buoys lying 011 the beach near the light-house es- 
tablishment a t  Woods Holl, and which had been takenfrom the upper end, 
of Buzzard’s Bay, near Cobasset. These wooden buoyswere replaced by 
others during the early part of July. Upon examining the surfaces of 
a number of those which had becn removed from their former position, 
it was found that they mere covered with a remarkable “80t” of young 
oysters ranging in size from one-ninetieth to one-eighth of an inch. In 
some cases as many as twenty-fire young oysters might havebeen 
counted on a surface of one square inch. Every available clean sur- 
face was covered more thickly than I had ever observed anywhere in 
either the Chesapeake or Cliiiicoteague Bays. It was evident that the 
attachment of spat in this case mould have been very great in that 
vicinity had there been an abundance of collectors placed in position 
in the early part of the month of July or the latter end of June, the 
time which seems to be the most iinportant period at which to place 
collecting apparatus in position, as shown by my observations in Chin- 
coteaguo Bay,where I am satisfied that little or no spat caught on any 
aort of collecting apparatus previous to the 1st  of July, although oys. 
ters in the vicinity may have been spawning much earlier. 

This point was determined by the following method : Upon examining 
the shells and old oysters in Chincoteague Bay, about the elid of June, 
I soon becitine convinced that all the young oysters then risible be- 
longed to tho set of last season. Two facts served to  prove this; the 
first was that the larval shell was eroded or eaten off of the beaks of 
the spat shells by the carbonic, acid in solution in the water. It mas 
also evident that thew young oysters had made a second growth which 
belonged to this year, because a distinct oflset or line indicating ILS 
much could be detected on the outside of the upper valve of every 
specimen which was examined. These data serve to finally fix the ap- 
proximate time at  which the set of spat occurs in the latitude of Dhinco. 
teague Bay. But it is evident that this time is somewhat later in Buz- 
zard’s Bay, on the coast of Massachusetts, from the fact that the spat 
observed in that neighborhood averaged much smaller than that from 
the more southern waters alluded to above. 

THE SET OF SPAT IN BUZZARD’S BAY. 

During the second week of August, in company with Vinal N. Ed- 
Wards, I niade B trip on the steam-launch from Woods Roll to the head 
O f  Buzzerd’R Bay to examine the set of spat in that region, having been 
encouraged to do so by what I had witnessed on the buoys brought in 
from the neighborhood some weeks before. Going to a point of land 
covered largely by coar6e gavel, we found that a planter hail sown a 
considerable area with clam and oyster shells. It was ascertained that 
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immense numbers of spat had been caught, ranging from about on8 
sixteenth to three-eighths of an inch in diameter ; the average size was 
probably about three-sixteenths of an inch. In  some cases a single 
shell was found to give attachment to more than 100 young oysters of 
the sizes mentioned. 

It is cvident, of course, that a large proportion of these, owing to 
their being so crowded, could not possibly survive much beyond the 
time when they would grow large enough to crowd each other and 
come in contact a t  their edges. Many would necessarily be killed in 
the course of growth from this cause, so that it follows that it is not 
desirable that spat should catch so thickly as in this case. Indeed i t  is 
probable that a set of three to five young oysters on one shell has a 
better chance to survive than a much larger number. But the question 
here raised can only be settled by future observations made by compe- 
tent persons, though it is true that the author has made some observa- 
tions which afford almost positire proof that young oysters are some- 
times killed by overcrowding while still quite small. 

THE SET OF SPAT IN 1883 IN DLFFERENT OTHEG LOCALITIES. 

The set of spat on planted shells, and on all kinds of objects in the 
water, Beems to have beon. unusually large duriug the past summer. 
Reports from various sources indicate as much ; since it is a fact that 
shells planted in Buzzard's Bay, as noted above, have had in some 
places an unusual crop of young oysters fixed to them. 

I n  Long Island Sound the planted oyster shells have had an enormous 
number of spat attached, as is shown by a report in the Hartford Times. 

The shells in the vicinity of New Haven, according to this report, cost 
seven cents per bushel. The firm of the Smith Brothers, who, by the 
way, sold $30,000 worth of oysters last year, have sown 130,000 bushels 
of shells ou their 350 acres of oyster farm land this year, a t  a cost of 
about $17,000. The set upon their shells is an unusually large one, and 
has caused considerable excitement amongst the oyster-men in the 
vicinity. 

One of theso was 
sown with shells by a younger brother last spring, who put his mite of 
$500 iuto the work. His lot seemed t o  be the most thickly covered with 
spat; and one of tho firm offered him $3,000 in hard cash for it, but he 
declined the proger with thauks. 

I n  Chincoteague Bay Messrs. Pierce & Shepard have also sown some 
ground with shells this season. The result has been most gratifying, 
in that a very good set has been found on them. 

In the southern waters, especially in Chesapeake Bay, the sowing of 
shells has riot been practiced to the extent that it probably will be in 
the course of the next few years, when the method is more favorably 
known. 

The Smith Brothers tried only four of their beds. 
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One advantage of oyster culture in the Ohesapeake over that prac- 
ticed in Long Islgnd Sound and the more northeru waters is, I beliere, 
to be noted in the fact that star-fishes are not as abundant; nor have I 
ever heard that they were as destructive as they are farther north. The 
experience of Messrs. Pierce & Shepard proves conclusirely that what 
applies to the practice Qf shell-planting in Long Island Sound is equally 
applicable in the waters of Chiucoteague Bay, and, inferentially, in those 
of the Chesapeake. 

ENEMIES. 

There are some “drills,” or boring whelks, which are found in Chinco- 
teague Bay, that bore into the shells of living oysters and cause some 
destruction, but not, so far as I could learn, to a serious extent. 

These molluscan enemies of the oyster are found more oi* less abun- 
dantly in all waters in mhich oyster culture is practiced ; and are prob- 
ably one of the necessary evils to be encountered in the business, to- 
gether with the boring sponge, which eats into the shells and which 
Beems to be found in greater or less abundance wherever oysters grow. 

PROPER CONDITIONS. 

The idea that a rough, ragged surface is necessary upon which oyster 
fry may readily catch, is a fallacy. The prime condition that is neces- 
sary in order that the fry may adhere, and live, to any iurface put down 
for collecting purposes, is that that surfaee shall be clean and remain 
so long enough for the young oyster to get large enough to take care of 
itself in some measure. 

It is doubtless true that where oyster shells are pretty thickly sown, 
the interstices between the shells serve to some extent to retain the 
fry whilst they are still in the swimming stage; but rough surfaces 
are not a t  all essential, in that we find sp i t  sets as thickly on the smooth 
h e r  surface of oyster shells as upon the rough outer one. 

METAMORPnOSIS OF THE FRY. 

Wfien the young oyster ceases to swim, and attaches itself, it un- 
h b t e d l y  groys considerably after the time of attachment before its 
Valves lose the perfect symmetry of the larval stage. This has been 
Proved by the examinations which I have made of the spat caught on 
the buoys brought to Wood’s Holl. This is also evidence that the writer 
is probably correct in his statement that the young oyster attaches very 
soon, or within 24 to 48 hours after the eggs have been fertilized, as m- 
nounced in his paper on the “Fixation of the fry of the oyster,” pub- 
lished in Bulletin United States Fish Commission, vol. 2, 1882, pp. 383 
to 387, Another ftict confirming this opinion is the circnm6tanoe that it 
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is impossible to start the larval shell of the dyster from its surface of 
attachment, after i t  has acquired the umbones and before i t  begins to 
develop the spat shell, without breaking it. This is proof that the shell 
of the fry has been glued to its surface of attachment a t  a very early 
stage; and i t  is also a faat that it is invariably the left valve which is 
undermost with its beaks directed towards the left side. 
COMPARATIVE FREEDOM O F  TEE WATER FROM SUSPENDED MATTER. 

The northern waters where ogsters are grown seem to be clearer and 
less full of suspended particles, a t  least in Buzkard’s Bay, than in the 
Chesapeake. This may be one reason why the spat catches in such 
abundance in certain places, sticking to gravel, dead shells, bowlders, 
stones, buoys, and all kinds of fixed objects having clean surfaces. It 
may be that the water of the Chesapeake, holding more sediment iu 
suspension, is less favorable for the attachment of spat than that of the 
clearer northern oyster regions. A t  any rate, the deposition of sedi- 
ment a t  some places in the Ohesapeske proceeds at  an unusually rapid 
rate, mhich would naturally, as explained above, interfere with, the at- 
tachment of the fry. This has suggested to t h e  writer the practicability 
of transporting small spat from the northern waiters to the more south- 
ern, inasmuch as it seems that a greater proportion of spat will catch 
and grow on the same area there than in the south. Certain it is that 
quite young spat may be transported, say from the Chesapeake to 
Chincoteague Rax, aud survive the jonrney and grow w r y  rapidly, as I 
had opportunity to learn during the past summer on the grounds of 
Messrs. Pierce & Shepard. Whether it mould be profitable to trans- 
port, small spat for long distances, and whether it would survive such a 
journey could, of course, only be learned by actual experiment; but it 
is possible that the experiment would be worth a trial. 

ABSORPTION O F  BRACKISH WATER BY SALT-WATER OYSTERS. 

The growers who carry on the ciiltication of the oyster practice in  
maiiy places what is called ‘4 plumping” or puffing up oysters for mar- 
ket by exposing them for a short time to the effects of water fresher 
than that in which they grew. One party at Frankliii City has actu- 
ally used steam heat in order to warm fresh water to GBO or 700 Pahr. 
in winter, so as to get the oysters to open their valves and take in 
enough fresh water to puff np their flesh and give them a better appear- 
auce in the market. By this process the animd does not acquire any 
additional matter except the water, which is taken up in great amount, 
but it loses a part of its saltness, and, in flavor, becomes more like an 
oyster from brackish waters. 

EFFECT OF SEA WATER ON BRACKISH-WATER OYSTERS. 
- It is a remarkable fact that just the reverse effect will be produced 
on the flesh of oysters which are carried from brackish into water whiuh 
is more salt. This was ~ h o w u  b j  tnkiug sowe ogsters from Buzzard’s 
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Bay and bringing them to Wood's Holl, where they were kept supplied 
with water running from a faucet for several days. A t  the end of that 
time the soft parts had shrunken lo  a remarkable degree and acquired 
a toughness and leathery consistency in marked contrast with that ob- 
served in the animals before the experiment w a ~  tried. These effects 
are produced, as is well known, by osmotic action. 

STORAGE FLOATS. 

An iugenious system of floats, which are raised and lowered by mean8 
of windlasses, are used in this work by Mr. Conger, of Franklin City, 
&I. This apparatus is a great convenience in storing oysters tempo- 
rarily near the oyster houses, where they are packed for market. The 
floats are 20 to 25 feet long and 7 or S feet wide, with a bottom made of 
strong slats. The windlasses are supported on the tops of four piles 
driven into the mud in two pairs, one at either end of the ffoat. 

ECONOMICAL SIGNIFICANCE OF THE STOCKI'ON EXPERIMENT. 

The success in rearing oysters froin the eggs, as practiced at Stock- 
ton tho past summer, admits of no doubt whatever ; inasmuch as there 
could b.c no question as to the ideutity of the oggs from which the spat 
which caught on the collectors was derived. I No other ova could bx 
any means have gained access to the inclosure, so as to vitiate our re- 
sults. But this succeas I do not esteem of as much slue as the facts 
of collateral importance which it has substantia,ted. These arc the fol- 
lowing : 

Birst. It has proved that oysters may be grown in inclosed pouds. 
Secondly. It has proved that an abuudance of food wilI generate iu 

Such inclosures. 
Thirdly. It has proved that we can depend upon the tide to renew 

the waters of such ponds. 
$"ourthIy. It has been shown that the cost of digging out ponds on an 

extensive scale would be a compnrutively inexpensive undertaking, be- 
cause no digging is required except such as can be done with a spade. 
Tho nature of the salt marsh is such that it can be cut iuto any shape 
desired ; the black muck of the marsh being interpenetrated with great 
Qumbers of roots and decayed fibers of vegetable lnabter which render 
it tough, so that it can be cut out in solid blocks. About the depth of 
What would be taken by three superimposed spadesfull is a sufflcieut 
excavation for the purposes of pond culture iu many places. There are 
thousands of acres along the oastern coast of the United States of salt 
lnarsh lands which are available for p o d  culture, besidea the ground 
already occupied off-shore j so that the devciopment of the industry 
6eems to be practically unlimited. Wherever the muter is fresh eliough, 
t o  grow oysters, and where such marsh lands also exist, the construction 
of ponds for oyster culture is feasible 011 j nst as grand EL scale as is nov 
Practiced on some parts of the coast of 1' ' 1':LIlce. 
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The writer does not think that the rearing of oysters from artificially 
impregnated eggs will ever be a profitable business, in that it is likely 
that collecting spat by simple and inexpensive methods, such as the 
use of brush, shells, gravel, and other cheap, clean materials, will 
always yield as good results on a large scale as any artificial method 
could possibly give. But it is possible that me greatly underestimate 
the value of wholly artificial methods. 

NOTIUE OF A PARASITE OR COMMENSAL OB THE OYSTER, WITH 
REMARKS ON ITS DISTRIBUTION. 

About a year since, M. Adrien Certes, of 21 Rue de Jouy, Paris, 
announced, through the pages of the Bulletin of the Zoological Bociety 
of France, that he h@d met with an organism inhabiting the stomach niiil 
intestines of the oyster, which presented some remarkable characteris- 
tics, and which was allied to a parasite found in the blood of the frog, 
and to another species found in the intestines of birds. 

The writer first noticed this creature in the stomach and intestines of 
the American oyster during the summer of 1880, and then supposed it to 
benothing more than a smallvegetable organism alIied to Vibrio, and has 
made some allusion to it under that name in his report to the Maryland 
Oommissioper for that year. 

M. Certes has since showu that this identification is an error, as wcll 
as a later namephich the  writer had proposed, namely, Spirillum ostro- 
arzlm. A more critical examination has shown that it is often found in 
great numbers in ' the stomach, especially at its hinder extremity, iii 
which a singularly transparent rod is embedded. In  this place they 
are sometimes found in vast numbers. They do not seem to be a trnc 
parasite, but are rather to be regarded as a messmate inhabiting tho 
alimentary tract of the oyster. They are very minute, threacl-lilro 
organisms, which are provided mith an extremely delicate, narrow frill 
or membraue, which is wound spirally around the body of the anim;il. 
The living creature moves rapidly across the field of the microscope, 
looking very much like a minute auiinated spiral spring, rotating with 
a screw-like motion through the liquids taken from the stomach and 
gut of the oyster. This creature haa been encountered by the author 
in the contents of the stomachs of oysters in Washington and Phila- 
delphia; also at different places on the shores of the Chesapeake and 
Chincoteague Bays, and even as far north as Buzzard's Bay. It there- 
fore seems to be a constant inhabitant of the oyster. It has also been 
found in other portions of Europe besides the place where i t  was origi- 
nally found by M. Certes, who first noticed it in oysters taken from tilo 
vicinity of Marennes. This gentleman, in a letter to the writer, datetl 
Bugust 7, says that Professor Mobius has allso found it in the oysters of 
the North Sea. The animal found in the American oyster is apparently 
very similar if not identical mith that found in the flat oyster (Ostrccc 
edulis) of Europe. 
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Professor Mobius has published an account of his discovery in No. 
134 of the Zoologischer Anzeiger, of the 19th of March, 1883. 

The discovery of this parasite and its subsequent study was made in 
pi ecisely the same way as by the writer. The contents of the stomach 
oP the oyster were removed by thrusting a pipette or medicine-dropper 
into the mouth of the animal, and draming out by that means the juices 
and the microscopic food which the stomach contained. Almost every 
other oyster examined, and sometimes every one, will be found to bein- 
linbited by this creature ; but no ill effects, so far as the writer is aware, 
n1.1: traceable to its presence when infested oysters are consumed by man 
as food. It seems to be a perfectly harmless commensal or pensioner 
I I ~ O I I  the oyster whose stomach it inhabits. 

THE FOOD OF THE OYSTER. 

The method of removing the contents of the stomach of the oyster 
with a pipette is valuable for another very important purpose, nnmely, 
to  learn the nature of the food which the animnl had taken shortly be- 
b e .  This season, while examining oysters in Chincoteague Bay, with 
this object in view, I found that the adults were guilty of swallowfng 
sometimes as many as 200 of their own young at one meal. These young 
oysters ranged in size from one five-hundredth to one two-hundredth of 
an inch in diameter, and already had the shell developed; and the 
larger ones were found to be themselves feeding, inasmuch as food could 
be seen in their stomachs. 

Besides these young oysters a, good many oyster eggs mere also found 
atnongst the contents of the stomach, together with sperrnatozo9, dia- 
toms, the very youngest stages of barnacles, and the shells or external 
coverings of a singular infusorian, which was identified as a species of 
Tintinnus. Of this last organism, seveml thousands of their shells mere 
sometimes met with in the contents of the stomach of a single oyster. 

The fact that adult oysters swalIow their own young and eggs shows 
that they may be, in this way, to some extent, destructive of their own 
species. 

The investigation of the contents of the stomach and intestines of the 
oyster by the method already desoribed on an extensive scale in differ- 
ent localities along the eastern coast of the United States is important; 
because i t  is a well-known fact that the flavor of oysters varies or is ref- 

, fected by local ca,uses which are probably tnainly the food and the saline 
condition of the water in which they grow. 

The contents of the stomach of a great number of individuals could 
be very readily removed and preserved for investjgation by the m a m s  
Which the writer has used. The identification of the minute vegetable 
and animal remains in such material preserved for study could readily 
be carried on by specialists versed in the characters presented by the 
various forms. 

Possibly the most importaut of the food elements of the oyster me 
diatoms. These free-swimming, minute ylauts are found in vast num- 

a 



294 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

bers wherever oxsters grow, and are numerous in species; so that the 
subject would be worthy of the attention of some one who had devoted 
extensive study to tthem. Ry such a course it would be possible to de- 
termine whether the diatomaceous flora of a given district where oystcrs 
are grown differed essentially from the diatomaceous flora of another; 
and it might iu this way be possible to get a t  the reason why oysters 
from different localities differ in flavor. 

THE POPULAR DELUSION REGARDING GREEN-GILLED OYSTERS. 

For many years green-gilled oysters in England and France have 
been more highly esteemed b j  the epicure than the white-fleshed ones; 
in consequence of which fact the growers have made every effort to C:I ter 
to this singular taste. They have also found i t  a profitable taste to 
cater to; because the green-gilled oysters are higher in price in the 
markets of Europe than the white-fleshed oues. Thc only place in the 
United States, so far as the writer is aware, where this taste has been 
developed is in the city of Norfolk, Va. ; where it is said that green- 
gilled oysters are worth five cents per quart more than white-fleshed 
bnes. The prevalence of: this peculiarity in a large proportion of tho 
oysters from the Chesapeake Bay and Rappahnnnock River last winter 
mas the cause of a serious decrease in the value of the aiYecteci product. 
Every test, chemical, physical, and gastronomical, which has been tried 
at the instance of various investigators, has shown that the consumption 
of green-gilled oysters is never attended with evil effects. In fact, i t  
has been proved that the green color is in no way due to copper, as 
has been asserted by ignorant or prejudiced persons. In truth, the 
color is due to a ha.rmless vegetable coloring matter absorbed from the 
food upon which the animal feeds, and is very nearly identical in coin- 
position with the green coloring material found in the leaves of trees. 

It is to be hoped that the public mind may be educated up to the 
point where they will fully comprehend the fallacy of the belief that the 
green of oysters is due to copper ; because i t  may be said that any such 
quantity of a copper salt which would produce the green color of oys- 
ters would necessarily be fatal to the animal itself. 

To sum up, it may be said that the doctrine that the green color o i  
oysters is due to copper is utterly fallacious, and without a shadow of 
foundation in fact. 

It was formerly believed that the acquisition of the green color W N S  
coufined to  the oyster, but I have recently learned that thesoft and hard 
clam are both affected under certain conditions and at certain times by 
a, similar alteration in the tint of the gills, which is doubtless due to yre. 
cisely the same cause as the same condition in the oyster. This is 
a11 the more likely, because the food consumed by these two animals 
is very similar to that consumed by the oyster j but that they shoulC 
be in any way deteriorated in quality by the acquisition bf this p e n  
color is in the highest degree improba'ble. 

WOODS H-OLL, 8eptember 4,1883. 
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45.-SPAWNZNG OR ESOX ( P J X E  OR P Z C I L E R E L ) I N  N O R T H  CAIIOLINA.  

B y  E. H. WALHE. 

[From a letter t o  Prof. S. F. Baird.] 

I have been setting gill nets in Salmon Creek. Last Wednesday 
morning I caught eight pike or pickerel, and four of them were ripe. I 
tried to impregnate ,the eggs, but they had been dead too long. I hope 
to be able to get some more ripe ones. I thought sou mould like to 
know what time tMy spawned. 

AVOOA, BERTIE COUNTP, N. C., .February 21,1883. 

46.-BUmMARY OF DISTRIII(UTI0N OF FX8R IBY ONE OAR DURING 
T J I E  PAST 8 E A 8 0 N .  

B y  MARSHALL MeDONALD. 

[From a letter to Prof. S. F. Boird.] 

Mr. Moore’s report on the season’s work has just come in, The fol- 
lowing summary will be of interest to you. The number of miles trav- 
eled by car No. 1 in the carp, salmon, and shad distributions aggre- 
gates 31,993. The number of shad distributed was 6,716,000, of herring 
8,660,000, of carp 113,605, and of salmon 450,000. 

UNITED STATES FISH OOMMISSION, August 8,1883. 

47.-THE MOVEMENTS OF SCHOOL8 OF MACEEBEL. 

B y  S. J, PIARTIN. 

[From letters to  Prof. 6. 1”. Baird.] 

The mackerel catchers’along this coast are doing poorly. Mackerel 
are plenty on the eastern shore, but they are small ones, and mesh in the 
seine, and before they can be picked out the dogfish destroy the net- 
ting. Two vessels have come in with seines spoilt. There were fire 
Vessels in Boothbay yesterday repairing their seines where the d o g  
fish had eaten them. As I toId you in my last letter, the large mackerel 
Come up once a week, stay one hour, and then sink. They are full of 
feed. 

All the yessels which were in the Bay of Saint Lawrence came home 
With full fares, and have all gone beck again. One vessel arrived from 
the bay this morning with 450 barrels, which she caught in twelve dnys. 
8he reports that mackerel were abundant when she left. Two vessels 
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were at the Seven Islands, and found plenty of mackerel, but too near 
tJie shore to be caught with deep seines. 
GLOUCESTER, MASS., August 28,1883. 

Mackerel have been abundant in the Bay of Saint Lawrence during 
the month of August. All the ressels which were there got full fares. 
I haxe been informed by Captain Smith, of the schooner Fred. P. Fry, 
that there is plenty of food for the mackerel in the bay, an animal which 
the fishermen call “all eyes.” He says there are small mackerel, not 
orer two inches long, all along the coast of Prince Edward Island. 
Most of the vefisels which have arrived from the bay are going back, 

‘ and some that were fishing on this shore hare gone there. Captain 
Smith says that the school of mackerel which was on this &ore last 
ymr is the same one which is in the Bay of Saint Lawrence this year. 

It is a hard thing to keep the run of the maokerel on this coast. 
Some vessels after being away four weeks come home with no fish. 
Others return in  three weeks with full fares. The latter’is not oftefi 
the case t,his year. Two vessels arrived last Wednesday with full fares 
of large mackerel, caught 30 miles S. E. from Petit Manan light, Bay 
of Fundy. They saw their mackerel in the night. I n  three nights the 
two ressels caught 340 barrels each. The mackerel were large, and 
out of 340 barrels 150 barrels were number ones, very large, and fat a5 
pork j the fattest mackerel I have seen on the coast in the last fire 
years. The small mackerel whioli were so plenty on the coast have 
disappeared. They show up once a week. The filct that the mackerel 
are 80 fat shows that their food is all below the surface of the water. 
I think if the vessels had all carried t,heir bait-mills, and had plenty of 
bait, they could tole plenty of mackerel to the surface. Schooner Frank 
Foster arrived last Thursday from the Bay of Fundy. The captain bays 
he caught 40 barrels of large mackerel on a hook and line, and that he 
could tole them up with bait anywhere to the eastward of Mount Desert 
ltock. 

Squid have been very plenty this season. During the months of July 
and August there were plenty of squid a t  Barnstable Bay, Grand Banks, 
Green Bank, George’s Bank, Western Bank, and all along the Nova 
Scotia shore. Last Weduesday the schooner Northern Eagle, thirty- 
five miles southeast from Monhegan Jsland, Me., fell in with what was 
supposed to be a school of mackerel. The crew set their seine and 
caught 100 barrels of squid. Schooner E. W. Merchant caught a load 
of‘ squid at  Saint Ann’s, and carried them to Saint Pierre, Newfoulid- 
land, but could not sell them. She then went to the Grand Banks, btit 
there were so many squid there that she still was unable to dispose of 
hers. She then brought them home and stored them. 

GLOUCESTER, MASS., August 31,1883. 
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48.-NOTES ON TEE B I S E E R I E S  O F  QLOUCESTEB,  MA%YACHUSETTS. 

B y  S .  J. MARTIN. 

[From letters to Prof. S. F. Baird.] 

TIIE MACKEREL FISIIERP.-There hare been ten arrivals from the 
Gulf of Saint Lawrence bringing 3,490 barrels of salt mackerel. All 
report mackerel to be plenty in thevicinity of Prince Edward Island, and 
some of the mackerel catchers are going back to the bay. The large 
inaclrerel are scarce on this shore. I do not think mackerel come to the 
surface much, for tthe following reason : 

Capt. George H. Martin came in last Monday with 130 barrels of 
mackerel, 120 barrels of which he caught in one day, Ahgust; 16, on the 
western part of the Seal Island grounds. A t  sunrise the mackerel came 
to the surface as far as the eye could see. He set a small seine and a 
large one. I n  one hour after he hac1 taken tho 120 barrels, there was not 
n f ivl i  to bo seen. He staid on the same ground eleven weeke, when the 
mackerel again came t o  the surface and Rtaid half an hour. Some of 
the vessels got good hauls. This has been the case off Mount Desert, 
Matinicus, and Isle au Haut. The mackerel are full of red-seed, called 
by the fishermen ‘(cayenne.” When the mackerel are plenty there are 
also many birds hovering over the water. 

PoRcIm.--Porgies are plenty now. Nine vessels ba,ited in Salem 
Barbor. There are two vessels at Salem seining porgies. The weirs 
a t  Portsmouth are full of porgies. There are also plenty a t  Newbury- 
Port and Hyannis. 

The cod fishermen on the Grand Banks are all coming home with full 
fares, and they report a plenty of squid at  the Grand Banks. 

GLOUGESTER, MASS., August 22, 1883. 

MONTHLY suMManY.-The amount of fish landed at  Gloucester dur- 
ilig the month of August was as follows: Eighteen vessels from the 
Gulf of Saint Lawrence brought 6,184 barrels of salt mackerel; one 
hundred vessels from the Eastern Shore landed 13,404 barrel8 of salt 
mackerel; 305 barrels were caught in traps in the vicinity of Cape 
Ann; one hundred and eight vessels arrived from Georges Bank with 
1,808,000 poiindR of salt cod, and 57,000 pounds of fresh halibut ; twenty 
Vessels arrived from the Western Bank with 122,000 pounds of salt 
Codfish, and 10,500 pounds of salt halibut; one vessel arrived from 
Banquereau with 280,000 pounds of salt codfish, and 3,000 pounds of 
salt halibut ; forty-two vessels from the Grand Banks brought 6,665,000 
Pounds of selt codfish and 61,COO pounds of salt halibut ; nineteen ves- 
sels from Grand Bank also brought 768,000 pounds of fresh halibut. 
phe shore vessels landed 19,000 pounds of salt pollock, 24,000 pounds 
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of salt codfish, 100,000 pounds of salt hake, and 1,000 pounds of salt 
cusk. The small boats landed 20,000 pounds of fresh fish (mixed), 
2,000 pounds of fresh codfish, 200,0110 pounds of hake, which was sold 
to split on the wharf. There were landed by the mackerel catchers 
2,000 pounds of fresh swordfish, 62 barrels of salt swordfish, and 200 
barrels of salt herring. There were caught with seines in the vicinity 
of Cape Ann 93 barrels of porgies, which were sold fresh for bait. 
Forty barrels of porgy slivers were sold for mackerel bait to use in the 
bay. Seventeen thousand quintals of dried hake arrived by freight 
from Maine: Two hundred and forty barrels of small mackerel mere 
sold to the canning factories. 

GLOUCESTER, MASS., August 31,1883. 

THE MACKEREL FISHERY.-The prospect for this fall looks betstera 
No mackerel are seen in the day-time ; they are all taken by night, aud 
on the dark of the moon. Though mackerel can be seen 7 fathoms be- 
low, the surface, none have been seen in the day-time. They can bo 
seen plafnly a$ night. When the water “fires,” the mackerelers say 
they are easier to catch. On the mackerel grounds there are pleuty of 
squid, which go in large schools. One vessel took 150 barrels a t  one 
haul of the seine, and salted 40 barrels of them to bring home. Nackerel 
are very fat now. Captain McLean told me this morning that he had 
not seen a school of large mackerel on the surface of the water near tho 
Eastern Shore since the 1st of July, nor has he seen them feeding a t  
the surface this summer. Those taken are full of“red feed.” The 
mackerel lay in large schools 7 to 8 fathoms below the surface. Last 
Saturday night eight vessels got 150 barrels each, while other vessels 
near by took none. If  the mackerel come to the surface the r-essels 
will (lo well. Mackerel sold to-day a t  the high price of 15.50 dollars 
per barrel. 

GLOVCESTER, MASS., September 13, 1883. 

THE MACKEREL FISHERY.-!l!hiS is improving. Three vessels arrived 
this morniiig with 260 barrels eaoh, and they report mackerel plenty. 
These were taken 30 miles southeast from Isle au Haut. At t!iat 
point the mackerel came to the surface as far as the eye could see on 
September 11. They are mixed-one-third large and two-thirds small. 
The school is working to the westward and some large mackerel hare 
been caught off Boon Island. Some large shad are caught witli the 
mackerel. The schooner W. H. Cross, Captain Foster, set a seine around 
what was supposed to be a school of mackerel aud caught ten barrels 
of mackerel together with fourteen barrels of large shad. The shad 
were very large and sold for $13 a barrel. These shad were taken off 
Seguin, near the mouth of the Kennebec River. The squid are plenty 
in the vicinity of the mackerel s~hools ,  and annoy the mackerel seiners, 
for when they catch mackerel ’in the night sometimes they set their 
seines around what they suppose to be mackerel and find their seine 
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full of squid. Small mackerel have been schooling in Boston Bay tho 
past week in 1mge numbers. The red feed is on the surface of the mater 
in Boston Bay, and if the weather is good I think the catch of mackerel 
will be larger after September than it was last year. High prices rule 
as follows: extra No, 1, $23 per barrel; common No. 1, $19 per barrel; 
No. 2, $14 per barrel; No. 3, $10 per barrel; and No. 4, $G.GO a barrel. 

GLOUCIESTER, MASS., September 16, 1883. 

MAcKEREL.-During the past meek twenty-eight mackerel vessels 
have landed G,SOO barrels. Most of these vere caught off Matinicus, 
SE. 30 miles. The mackerel ale mixed, some schools being all large and 
some all small. One wssel caught 300 barrels of mackerel four miles 
from Monhegan. Last year, a t  this time, most of the mackerel were 
caught to the westward of Portland. Last Wednesday they mere seen 
schooling as far east as Mount Desert and Grand Manan Bank. They 
mere also plenty in the Bay of Saint Lamrmce. The twenty vessels 
that were a t  the Bay of Saint Lawrence averaged 200 barrels each. The 
fichooner Edward Webster, Capt. Solomon Jacobs, is bound home with 
GOO barrels, having been absent five weeks. This is his second fare from 
the Bay of Saint Lawrence. On the previous trip he brought home 500 
bilrrels, having been gone six weeks. The indications now are that the 
fall catch will be large. One schooner arrived to-day mith 210 barrels 
of salt inackerel cauglit 20 miles southeast from Matinicus, having been 
gone from home eight clap. 

When mackerel come to the surface they come up in different places 
on the same- day. On last Wednesday they came up fichooling off 
Mount Desert, 08 Matinicus, off Monhegan, on Cashe’s Bank, and on 
Grand Manan Bank-on tho same daxl Thewater is quite warm. 
It was ,520 to day, while last yeor at this t ime it was 42’3. 

I GLOUUESTER, MASS., 8eptember 23,1883. 

They trere large mackerel, 

HEnnINct.-Last Saturday night there were 75 barrels of large spawn- 
ing herring caught, and last night GO barrels more. This is ten days 
earlier than last year. There was none of any amount caught last year 
Until tbe first week in October. Last year when they carme the tem- 
perature of the mater was 420. This year it is 520, and those of this 
year are la,rger than last year. 

GLOUUEBTER, MASS,, September 24, 1883. 

MONTHLY SUMMARY.-The amount of fish landed at Gloucester 
during the month of Septembw, 1883, was as follows: Cod brought 
from George’s Bank, 1,259,000 pounds; halibut from George’s Bank, 
16,335 pounds; cod from Grand Banks, G40,000 pounds; salt halibut 
from Orend Bank, 59,200 pound@; cod from Western Bank, 520,000 
pounds; salt halibut from Western Bank, 4,750 pounds; fresh halibut 
from the banks, 507,000 pounds; salt mackerel caught on the EaRtern 
Shore, 20,634 barrels; niaclrercl from the bey of St. Lawrence, 1,365 
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barrels; herring, 597 barrels j porgie slivers, 231 barrels ; pollock, G7,000 
pounds; hake, 260,000 pounds; haddock, 40,000 pounds; swordfish, 
11,350 pounds; shad caught in the mackerel seines, 104 barrels; hake, 
1,GOO quintals; clams, 31) barrels; cod brought from Maine, 400 qnin- 
tals j mackerel from Canso, Nova Scotia, 80 barrels; salt halibut from 
Greenland, 390,000 pounds. 

MACKEREL M0vEmNTs.-Mackerel are working t o  the westward. 
Some vessels hare obtained good hauls of mackerel in Ipswich Bay. 
Last Saturday night 2% vessel caught 120 barrels of mackerel in Tpswich 
Bay. They were large mackerel. Mackerel, herring, porgies, and 
Rquid are found all in the same locality. One vessel will get 50 barrels 
of mackerel in a seine, while another alongside will get 50 barrels of 
herring. Shad are mixed with the maokerel and herring. The porgies 
school separately. Squid are plenty from Mount Desert to Thatcher's 
Island. 

GLOUCESTER, MASS., October 3, 1883. 
HERRING.-Herring were plenty in tl;e Gloucester harbor last night. 

This morning 1,500 barrels of herring were picked out of the nets. ' 

There were 65 boats, with G65 nets out for them. Some of the nets 
touched the bottom, others sank, having so many herring in them. 
One boat with 8 nets caught 100 barrels. The herring are full of 
spawn, and are rery large. The catch of herring to the eastward has 
been small, and 25 vessels of the eastern fleet came up and set their 
nets in our harbor. 

MACKEREL.-The mackerel fishermen are doing well. Four came 
into the harbor yesterday with fresh mackerel. There are four in to- 
day dressing mackerel. They are anchored 12 miles south of Thatcher's 
Island, and you can see them from the hill. I saw 25 vessels with jibs 
down dressing mackerel this morning. Those that have been brought 
in are one-third large. If the weather holds good I think the mackerel 
fleet will do well. Mackerel were schooling off Seguin last Thursday. 
Last year there were not many mackerel caught in the month of October. 
But the prospect is good now. 

COD AND HADDOCK.-The Grand Bank cod fleet has most all re- 
turned. The vessels that went to Greenland are all back but one. 
They only caught half fares, and report rough weather on the Green- 
land coast this summer. As fast as the Graqd Bank fleet comes home 
they fit oat for haddock fishing. There will be a large haddock fleet 
this winter. 

GLOVCEBTER, MASS., October 7, 1883. 
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49.--BTOCKING TEE S T R E A D I S  OB M O N T A N A  WITH WISH. 

B y  Glo.vernor JOHN SC'HUYLER CROSBY. 

[Letter to Prof. S. F. Baird and reply of the latter.] 

I hare great pleasure in laying before you a copy of a joint resolution 

COUNCIL JOINT RESOLUTION in relation to  the Geh interests of Montak. 

Besolved hy the Legislative Assefnbly of the Territory of Montana, That 
his excellenoy John Schuyler Crosby be, and is hereby, requested to 
communicate with the United States Fish Commissioner, with a view 
to having the streams of the Territory stocked with fish, and also for 
the purpose of calling their attention to the obstructions in the Clark's 
Pork of the Columbia River, which prevents salmon from ascending it 
into the Territory of Montana, and which obstruction can be removed 
a t  small expense. 

Our mater-courses are many thousands of miles in extent. Our laws 
for the preservation of fish are very strict. Our people are deep13 
interested in the subject-matter of your Commission. We shall aid you 
with all our heart and thank you gratefully for helping us to stock our 
streams and rivers. I believe a better opportunity for conducting your 
experiments on a great scale to most useful ends is rarely offered than 
by this Territory and a people entirely interested in the matter. 

1 have the honor to ask you to send at the proper season an agent of 
your Commission to this Territory, with such supply of spawn or breed- 
ing fish as may seem to you proper. Every facility to carry out the 
end proposed by the resolution transmitted will be given you. 
I earnestly indorse the desire of the legislature that the obstructions 

on tfie Oolumbia River (Olairk'8 Fork) may be removed and permit the 
Balmon to reach the thousands of miles of unobstructed water &bow. 

of the legislature of this TerriCory a8 follows: 

BEL~NA, Pehrunry 17,1883. 

REPLY BY PROFESBOR BAIRD. 

Since the receipt of your letter of the 17th ultimo, informing me of 
the joint resolution in relation to the fish interests of Montana, I hare 
Concluded to send one of our most competent experts to make an exam- 
ination of the Uolumbia River for the purpose of learning how best the 
great fishery interests of that stream can be preserved, and will instruct 
him to place himself in communication with your excellency while 
making the examination. We will be glad to avail ourselves of your 
kind oflt'er of assistance. 

I moald suggest that it would not be amiss if you wohld oause to be 
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made a careful survey ofthe obstructions at Clark’s Fork to which the 
resolutions refer. A topograpliical map of the stream about these ob- 
structions would enable us to advise how best the obstacles to the 
ascent of fishes can be surmounted. A record of the temperatures 
throughout the year of some of the principal lakes and rivers of the Ter- 
ritory would be important iuformation for enabling us to adrise you as 
to what varieties of useful food.fishes these waters will best sustain. 

WASHINGTON, I). C., March 2,1853. 

50.- ON TEE I M P R O P R I E T Y  O F  D E P O I I T I N G  W H I T E F I B H  MLINNOWS 
O F F  TEE HAICBOB O F  CLEVELAND, OIlIO*-FISHING F O R  SAUGERS. 

B y  Dr. E. STERLING. 

[Letter to Prof. S. P. Baird. J 

There is not a place on all Lake Erie so illy adapted to the successful 
planting of whitefish as off this harbor. To begin with, there were never 
500 pounds of this fish taken by fieine, gill-net, or in pound since my 
remembrance, and I have known gill-nets to be set from 1 to 3 and S miles 
out and pounds iunumeralh, by experienced fishermen, and the above is 
near the result. A whitefish taken in this way is a rare occurrence. In  
the second place, since the almost fishing out of the blue and wall-eyed 
pike, the lL sand pike,” id sauger )) (Lzccioperca canadensis), have increased 
in such numbers that scarcely a6y other fish can .exist. To give you 
an idea of their numbers, many fishermen make a business of furnishing 
boats, bait, and tackle to  the thousands of citizens that can only enjoy 
fishing at home. On any day in season, spring and fall, you will see 
from fifty to one hundred small boats, carrying from three to thirty per- 
sons, busilypulling in this little sauger. One Bunday last May I counted, 
off the river mouth, extending each way it mile or more, 125 small boats. 
filled with men, women, and children, all fishing. At a low estimate 
there were nearly 400 at this sport. A low average for each person would 
be ten fish? making the catch for the crowd 4,000 saugers. This fish 
can be taken almost as readily through the ice, but few undertake*it, 
owing to danger and exposure. This iitjhing for saugers has been going 
on for 16 years or more and still they do not diminish, in fact they are 
on the increase as well as the black bass. After the crib and water con- 
struction, twenty-five years ago, the b‘sauger77 was quite scarce here, as 
it is at most points on the lake. Why it should have increased here in 
such numbers I am unable to explain. It cannot be the extirpation of 
other carnivorous fish, for they haye been cleaned out alike the lake over, 
but in no place followed by an increase of the “sauger.” 

* Thk article was called forth by the U. S. Fish Commission making a deposit, of 
million young whitefish off the harbor of Clereland, Ohio. The selection of a place 
was intriivted to Mr. F. N. Clark, who makes reply on page 349.-C. W. S. 
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The nearest whitefish grounds to Cleveland are in Dover Bay, 13 
and 14 miles to the west. Rocky River intervenes 7 miles west of here 

. But no fish of any account are found at  or about the mouth of this 
stream. Dover Bay was not found to be a whitefish ground until with- 
in a few years, when, in their competition for the ordifiary fishee, the 
fishermen pushed their pounds out to where the whitefish lay. The 
catches on the first discovery often ran from 3 to 5 and 8 tons; so great 
sometimes was the catch of a day that a market could not be found. 
The fish then ran large; now they run half the size and no trouble about 
it market. The fishermen at the time of the first catch supposed the 
whitefish had run in there for them, but the explauation is that in their 
greed to extend their pounds beyond each other they finally reached the 
ground where they lay. The whitefish very seldom approach the shore 
nearer then half a mile. The fishing grounds at Dover Bay, and mauy 
other places along Lake Erie shores, are owned and leased by them. 
They are, comlmratively speaking, wealthy men ; for this reason I do 
not understand why Uncle Sam or the State of Ohio should stock their 
witers gratuitously any more than their farms. I was out there five 
Sears ago end laid out a plan so they could help themselves; they have 
the finest facilities without the help of stfoam or wind-mill power, and 
can have 20,000,0130 eggs every fall if they want them. 

CLEVELAND, OHIO, I;”ebi*unry 26, 1883. 

Ql.-WHAT DANGERS THREATEN THE PRODUCTS OB T E E  OLD 
POND C A W P  FISHERlE8 FROM AHTIPI@IAL P18H CULTUBE ? *  

B y  V O ~  TRESKOW-WEISSAGIK. 

A t  the present time fish culture iS a Subject in which the great public 
takes a lively interest, which is no longer confined to men of science, but 
Which is shared b ~ -  many people who formerly discussed the fish ques- 
tion only when thep had before them some fine specimen of fish tempt- 
ingly prepared for the table. A t  present there is actually a mania for 
fish cnlture and for carp-ponds. Landed proprietors ought to tremble 
Wlien they read how many millions of young fish of the choicest kinds 
are aniiually placed in brooks, rivers, and lakes. 

It seems but natural to suppose that mhen the objects of fish culture 
are fully reached, the products of the old pond culture will have to inset 
a very serious competition. The carp is a product of agriculture; a 
great portion of the territory used as ponds could again be transformed 
illto fields, meadows, and forests; and just as our German farmers are 
compelled to lower the price of their products owing to the importation 
Of American meat and grain, we, the pond culturist, of Germany, might 

* “Felc/&e Gefahren drolieii den Produkten der aIfm TeioliPacherad durolt die Icilnatllol 
h a c l m c h t f ) j  1x1 “Ueuieoko l;isclierei-Ztitc:ng,” Vol. VI ,  No. 15, Stettin, April 10, 1883. 
Translated from the.Gennau by HERMAN JACOBSON. 

- 
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also see serious competitors of our pond fish in the cheap salmon and 
trout which fish culture is expected to bring into the market, and which 
would in future relegate our carp to the place which a t  present is oc- 
cupied by the smelt. 

But as je t  we are not afraid. Any one who, like myself, counts his 
carp twice every year, and who keeps a strict account of his ponds and 
their inmates, who, therefore, can, even before the fish are ready for tho 
market, ascertain with tolerable accuracy what his losses will be, a11d 
who knows that a few pike may destroy a large stock of young carp fry 
in five or six months, will feel sorry for the millions of young fry which, 
hardly hatched, must, in all open waters, without fail, soon become a 
prey to fish-of-prey. 

I believe that if half the money which at the prbsent time is spent on 
hatching fish-eggs would be used for placing the young fish in ponds 
absolutely free from fish-of-prey, even if only for one year, so that they 
could reach a greater age by the time they are placed h open waters, 

' there would be a possibility of seeing again some of these saImon in a 
condition to fit them for the table. But as things are managed now it  
is hardly possible that future fish harvests will pay for the present ex- 
pense; even if here and there some specimens of the choicer kinds of 
are caught, this must be considered a very poor result of the stocking 
of the open waters with millions of young fry. 

It requires a Certain amount of moral courage for a man to state pub- 
licly that he does not believe in the stocking of our lakes and rivers 
with fine fish by means of placing in such open waters fish of a tender 
age which still need a good deal of protection. But I feel constrained 
here to make this very statement. 

Our fishery legislation, moreover, extends but little aid to the earnest 
pisciculturist in his endeavors to stock open waters with fieh, He 
sows, but others reap the harvest ; with great trouble he hatches the 
young fish, only to see his neighbors across the river, or below or above 
him, share the fish harvest without any expense on their part. I will, 
in this connection, only mention the Dutch, who catch nearly all our 
salmon when they are on their downward journey, and who would also 
consider as welcome prey the product8 of German fish culture in the 
Rhine. Unless a similar policy is followed with regard to bodies of 
water as with regard to forests, unless alrge portions of a river are, by 
compulsory measures, formed into a large fishing district, similar to the 
hunting districts in our forests, even the most earnest endeavors to in- 
Grease the stock of fish will remain in vain. 

We, the pond cultivators, therefore watch with eager intorest the 
progress of fish culture; we acknowledge that in certain specially 
favored localities favorable results may be seen, but so far a t  least 
we are not afraid that the products of fish culture will either crowd out 
of the market our good old carp or lessen its price. 
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- 
Vel. 111, No. 20. Washington, D. C. Obt. 18, 1883. - 
52.yNOTES ON FIIE EDIBLE QUATATTIES O F  G E R M A N  U A R P  A N D  

RINTS ABOUT COOXGING X’IIIElTI. 

By CIIAS. W. SMILEY- 

The introduction of carp into the United States is of so recent date 
that there has been, as yet, but little opportunity to grow them of suffi- 
cient size to eat; or to get a full expressiou from our people of their 
opinions of carp as food. The first distributions by the United States 
Dish Commission were in 1S79 and 1850. Many of those fish were put 
into unsuitable places and perished. Mauy persons whose carp have 
survived have prized them so highly that they hape persistently refused 
to allow any to be eaten. As, however, an occasiond newspaper mut- 
tering has come to hand, it has been thought best to get together a t  
Once what information might be available. 

About the first of J~i ly ,  1853, a circular was prepared containing fifteeii 
questions, covering the whole field of carp-culture. One of these ques- 
tions was as follows: “Have you eaten carp? How were they cooked, 
and what was the opinion of their edible qualitiest” This circular was 
sent out, July 20,1583, by direction of Professor Baird, to all persons who 
appeared from the records of the United States Fish Commission to 
have received young carp in 1879 and in 1S80. 

There have been received thus far over GOO replies, and from these 
have been copied verbatim everything which correspondents have said 
with reference $0 this subject. 

Finding that there was an occasional remark of an uncomplimenb 
ary character, 1 inquired of Professor Baird with reference to publishing 
any adverse statements. In reply, he said: iLCertainly it is not our 
Policy to suppress honest criticism of the carp, and you are authorized 
to collate the testimony and publish both sides. No FISII IS FIT TO BE 

Unless cntioiRms have been made of tho fish during the lute fall or early 
Qriug they do not a-ffbct the question,” I hare accordingly cIassified 
and will present lierewith every scrap of tcstimony-good, bad, and in- 
tWterent-which has beeu received in reply to these circulars, together 
wit11 such incidental remarks as had previously reached the United 
States Pjsli Comnission, Of these latter, there are not over half a 
dozen, ailcl they are iiiostly indicated by an earlier date attached. 

I have spolien thus definitely coucerniiig this niaterial because when 
trcateil \\Tit11 exact impartiality the opposition to tho food qualities of 
carp cI\viiidles down into such utter insipificance that 8ome one might 
easily 8USpect UIO of culling the material. - This point is especially to  be 
BUartletl, because it jg so oftell considered praiseworthy to suppress 
criticism which is ~~roi~iptecl  by igllorance of f2Lcts and which might UI1- 
justly iujuro a good came. h i d  I ain w r y  sure that every unfslvorable 

Over 380 had not yet tasted carp. 

EATEN DURING AND IMMEDIATELY AFTER TIIE SPAWNING SEASON. 

Bull, U. S. P. G., S3--20 
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Alabama.. ......................................... 
Colorado. ............................................... 
Conncctiont ............................................ 
Geor ............................................. 
Illino 8 .................................................. 
Indiana. ................................................ 
Kansas ................................................. 
Ecntnck ............................................. 
Marglad.: ........................................ 
Mississi pi ............................................. 
Missonrf ............................................... 
N e w  Jersey ........................................ 
New Pork. .  ....................................... 
North Carollna .................................... 
Ohio .............................................. 
Pennsylvania ...................................... 
Rhodo Islsnd ........................................... 
South Caroline.. ................................... 
Tennessee ......................................... 
Texas .............................................. 
Utah.. ................................................... 
Virginia ........................................... 
West Virginia, ..................................... 
Canada, eta ........................................ 

opinion of carp herewith presented, except perhaps that of Mr. Epes, ie 
based upon ignorance or forgetfulness of one of three facts: 

I. No fish should be eaten during or immediately after the spawning 
time. 

11. The muddr taste of any fish can be largely removed by keeping 
the fish alive in a tub of pure water, changing it daily for a week. 

111. Bad cooking will spoil the best of food. 
Reports upon the edible qualities of carp have been received from 

twenty-three States and Territories, as follows: 
Tabable showing the number of e c l d k  kind of reports received from the varioue State8 and 

lerritories. 

1 

1 

6 

1 
2 a 
4 
2 

1 
4 
3 

7 
4 
1 

State. 

1 
1 ..... 

..... 

10 
3 
2 ..... ..... 
2 

2 
3 
1 

1 ..... 
a@ 

................. ................. 
1 ........... 

4 1 1 1  

................. 1 ........... a 1 
4 2 ...... ...... 1 ...... ...... 1 1 
1 1 1 
1 ............ 

2 1  ............ 
1 1 ...... 

1 2  ............ 
2 ...... 1 

4 ...... 1 
1.. .......... 

...................... 
1 ................ 

....................... .................. 
.................. ....................... 

....................... ---- 
is io 7 Total ........................................ 

.___. 
a ..... 
3 
7 ..... ..... ..... 

..... 
4 

.._.. .*_-. 
1 ..... 

31 

- 
d 
3 
8 
.I 
c, 4 
w 
d - 

a 

a 

_._.. .__. 
11 

..... 
0 
21 

6 
1 

1 
0 
4 
2 
1 
1 
6 
12 

14 

..... 

..... 

.___. ..... - 
so 
_. 

1 0  
1 

1 2  

a 
2 2  
1 2  

13 
66 
9 
6 
4 

2 8  
12 
10 

1 
4 
10 
10 

1 1  
1 2 8  
1 6  
1 2  

242 

22 

a s  

_.- 

For convenience of reference the testimonies are classified as follows: 

I. Moderate praise, from fair to very good, 1-40 .............. 40 
11. Unqualiiied praise and very emphatic expressions of ap- 

proval, 41-136 ......................................... 96 
111. Comparisons with other fish, very generally complimentary, 

137-175 .............................................. 39 
IV. Criticisms as to softness or muddy taste, 176-194. .......... 19 
V. Indifferent and uncomplimentary reporta aside from muddy 

taste and softness, 195-5404 ............................ 10 
VI. A few opinions in regard'to bones, 205-211.. ............... 7 

VII. Favorable reports, containing hints upon various ways of cook- 
ing carp, 212-2454 ...................... ,.. , ............ 31 

Total.. ....................................... , ..... 242; 

Numbers. 
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Of these 242 reports, 38 only contain the slightest reflection upon carp 
(Nos. 141,144,149,151,159,166,176194,195-204,208,209,210). Many 
Of these objections are declaredly slight. All but one (No. 194) of the 
Criticisms have already been explained away, and I believe we possess 
the clew to that one. 

1. MODERATE PRAISE-VERY FAIR TO VERY GooD.-In this list am 
included 40 testimonies, entirely satisfactory in character ; 21 of which, 
in speaking of the edible qualities of carp, pronounce them good,” 
14 (4 very good,” and 5 (‘fair,” “very palatable,” &c. These statements 
Come from thirteen different States of the Union; but Itather largelyfrom 
hlaryland, Virginia, West Virginia, Tennessee, and Ohio. Messrs. Wil- 
Uot (Ei), white  (21), Peirce (22) ,  and Duks (39) are m e k o f  very large 
experience with fish, and weight should attach to their testimonies. 
?he method of cooking most frequently named is frying, though all 
methods are included in this group of statements. 

APPRoVdL.-Under this head are grouped 96 different testimonies. Of 
these, 15 speak of crtrp as “very fine,,’ and 21 as “ e ~ c e l l e n t ~ ~ ;  andothers 
ring the changes on such expressions as ‘l very good indeed,” i L  first rate,” 
“first class,77 (1 extra,” ‘ 6  splendid,” C (  very superior,’, I C  superb,” “delicious,” 
“the best of fish”; while quite a good many go on to say that carp are 
equal or superior to any other fish, or that they never ate anything more 
delicious. Such testimonies in so large number are, of course, very 
gratifying, although the Fish Commission has never pretended that carp 
would take as high a rank as many of these people have given it. These 
aSSurances come largely from Maryland, Virginia, Texas, Kentucky, 
and Mississippi-sixteen States in all. Among the writers are several 
Qen of distinction, such as State fish commissioners, editors, physicians, 
and farmers and planters of wide experience. I n  many cases tho single 
testimony represents the opinions of whole families or neighborhoods. 

3. COMPARISONS WITH OTHER FISH.-Some 39 correspondents have 
‘%sen to express their opinions by comparisons rather than in absolute 
terms ; and here we have carp successively declared equal to buffalo, mul- 
let, suckers, mud-fish, croakers, mill-roach, perch, rock-fish, drum, bass, 

Of course 
‘he Commissioner, in  bringing carp from Germany, did not for a moment 
‘uppose that he was introducing 8 fish equal in delicacy to trout, bass, 
Or Shad; but he has always claimed that its edible qualities were equal 
Or Superior to those of such fish as suckers, catfish, perch, buffalo, mul- 
let, and sun-fish, and that by rwcson of its rapid growth, hardihood, 

2. UNEQUIVOCAL PRAISE AND VERY EDlPHATIC EXPRESSlONS OF 

sun-fish, red-horse; mackerel, red snapper, and shad.* 

*Most of the fish with which carp have becn compared unfavorably are oernivorous 
‘pecies. Carp are vogetable feedors, and adapted 
to districts where fish are scarce and so remote from the ocean that sea fish oannot 
be Obtained, but whore corn, cobbage, pumpkins, squashea, potatoes, &o., are abun- 

The Commission docs not offer nor commend carp to thosewho have 
act% to tho better sea fish, such as sa1mo11, trout, Whitefish, &a. Compared with 
%etable feeders, there is no question of tho great superiority of oerp. 

To raise these on mest is  expensive. 

and cheap. 
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and simple diet, i t  was more desirable for pond cultivation. Several 
of these reples (Nos. 100, 101, 140, 177, 1%) indicate that scale carp 
are received more favorably thaii leather carp, mliile none speak of 
leather carp as superior to the scaled variety. I n  malting these com- 
parisons with other fish, all but six (Nos. 141, 144, 140, 151, 159, 1GG) 
place carp ahead of the fish with which thej- compare tliein. The reports 
cover the same wide range of territory as those in the preceding groups; 
here, as in the previous dirisions, hornever, Maryland furnishing the 
larger number. The earliest distributions of carp were made to this 
State, probably 0x1 account of its proximity to Washingtou. 

818 gathered 19 reports, a pert of which speak of the carp as tasting 
muddy, and part alluclirig to their softness. Under other heads, No. 144 
speaks of an LLeartby taste,” aid Nos. 157 and 213 testify that soaking 
in salt water removed this taste. It inay also be stated that removing 
the fish from a muddy pond, in which they would necessarily partake 
somewhat of the nature of their food, to a tank or tub of fresh water 
for a week, would very largely purity their systems. Carp is no excep- 
tion to the rule that the flesh of animals will be affected by their food, 
but fish are exceptional in the ease with which this difficulty may be 
overcome. Many mho have spoken of carp as being soft have betrayed 
their ignorance of tho fact that thc flesh of all fish becomes soft and 
unsuitable for food during, and for a time after, spawning. Some of 
these correspondents have stated the time of the year when they at0 
their carp, thus conclusively proving this hypothesis. Particular atten- 
tion is called, in t.his connectiou, to Nos. 39, lS1, 190, 191,102,193. In 
regard to No. 194, it can only be said now that the water of the tank in 
which the gentleman kept his carp must in some may have become con- 
taminated and have imparted its injuriousness to the carp. It is in- 
tended, hornever, to make a special investigation of this case, to  ascer- 
taiu what the contamination consisted in. While some have spoken of 
the sweet taste of carp (Nos. 65, 139, 189, 222), only Mr. Epes has ob- 
jected to them as ”too sweet” or “sickeiiiiig.~~ 

5. OTHER UNCOMPLIMENTARY ItEPORTS.-of the 194 testimonies 
above considered, none have presented unexplainable objections ex- 
cept perhaps Mr. Epes. JTTe now come to 10 testimonies, most of which 
are lacking in pmrticulars, in whish are used such expressions as “noth- 
ing extra,” 6‘ unfavorable,7t “ very poor,” and, in three cases, “unfit to 
eat.” There is, hon ever, nothing to contradict the supposition that 
these people tried their carp in the spawning season, in which, as has 
already been said, any fish is iuifit to eat. The anonymous newspaper 
clipping, No. 204, well illustrates the exaggerations in which peopk? , 
sometimes inclulge wheu they kuow that they can conceal their namcs. 

6.  TIIE B0NE8.-&~oSt people hare given lip the ridiculous hunt for 
fish without bones; but, wliile four (Nos. 141, 2OS, 209, 210) have found 
more bones than they lilted in the carp, six (Nos. 136, 185,205,206,207t. 
211) found fewer bones than they expected. 

4. CRITICISXS AS TO SOFTNESS OR MUDDY TASTE.-under this head 
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7. HINTS UPON COO ICING.-^^ 31 additional cases, correspondents, all 
praisiug the flavor of their carp, liare added some suggestions as to the 
method of cooking. It is quite noteworthy that every person who has 
imparted some information about the proper methods of cooking has 
praised the carp. All iiiethods of cooking have indorsements but the 
large niajority speak of frying. The number of times that different 
methods of cooking have becn iiientioned is as follows: Fried, 163; 
baked, 33; boiled, 20; broiled, 14 j stewed, 5 j a combination of boiling 
and bnlriug, 2.  

One (Eo. 91) advises frying the young and baking the old, and those 
mho recomnicncl baking usually speak of using large fish. The recipe 
in No. 242 is especially corninended to those who ~ o n l d  fry carp  The 
author of the wine method (No. 23S), Mr. Blackford, will be recognized 
as one of the New Tork commissioners, and the retail fish-dealer of the 
E’ulton Market. 

I.-MODERATE PRAISES-FROM FAIR TO VERT GOOD. 

1. FAIRLY GOOD.-I ha17c eaten three mirror carp that unfortunately 
jumped out of a tub of water one night. Their edible quality was fairly 
good. They were fried in butter.-THEoDoTus GARLICK, Bedford, 0. 

2. PAIR.-Y~s; fried; fair edible fish.--N. BLACKWELL, BartZett, Ten% 
3. Ii’,iIn.--We have eaten them; they were fried, and of fair quality.- 

B. C. UINNANT, Daingerjield, Tex. 
4. VERY PALATABLE.-FriOd in bacon grease they are very palata. 

ble.-Jo” M. FERGUSON, Alderson, IT. Va. 
5.  NOT INFERIOR.--AS a table fish carp is not of an inferior quality 

by ally mea11s7 and is largely coiisuined in the principal citiesof Central 
Europe, as  Trienna, Eerlin, mid Paris.-S. WILMOT, New Castle, Ottt. 

6. GooD.-W~ :it0 four fried. They were ~OO~.-SOLOMON BYXR, 
Nortote, 01iio. 

7. GOOD.-WC IIAW eateii a dozen or inore, fried. All pronounca 
the fisll  good,-^<. 9. WELCII, Catonsville, Jld. 

8. GOOD.-YCS; tliey were cooked in water and eaten with butter 
6ance. Theo1)inion oftheir edible qualities was a good one.-G. HILLJE, 
~chuleubtcrgh,  ex. 

9. GooD.--I\I~ family Ims, and said it was good. It mas boiled. It 
Was talren in hot weather in July.--E. B. WOODRUFF, Jlorristozon, AT. J. 

10. GooD.--I have. They were fried. The fiflrbror was good.-Mrs. 
8. A. Tmn,.-Iiyle, Tex. 

11. Goo~.-Tlle~- were coolred by recipe from an English cook- 
book, nllcl l\Tepe ~OOC~.--SA~KUEL Hoixms,  Hig7tln?td, Jfd. 

12. GooD.-~!wo. Fried in butter. GOO~.-LEWIS W. RUNNER, 
Jfwynntown, W. ~ n .  

13. GooD.-I have eaten but one, and was pleased with its flavor.- 
E. B. ISETT, &riice Creek, Po. 



310 BULLETIN OF THE UNITED STATES FIBH COMMISSION. 

14. GooD.-I ate the two caught a year ago last spring. Fried, they 
are good fish.-J. M. MCADOO, iYcEwen, Tenn. 

16. BooD.-We have eaten but one, and that was fried. We think 
they arc3 a good fish.-J. B. HAWXHURST, Ho~nozcaclc, N. Y. 

16. Goon-We ate one fried, and pronounced it good.-S. P. Mc- 
F ~ L ,  Newton Pulls, Ohio. 

17. GoOD.-Have eaten them boiled and fried, and think them a good 
fish.-WILLIAX SHIRLEY, 6 8. Culvert street, Baltimore, Nd. 

18. GooD.-We have eaten three fried. Their quality was good. I 
like them well.-J. B. HAGER, Board Tree, I$, Va. 

19. GoOD.-Have eaten some fried, and found them good.-R. D. 
MILLER, Parntville, Vu. 

20. GooD.-One; fried. Good.-ABNER T. ROLT, Boli?tgbro7ce, Ga. 
21. GOOD.-One small scale carp, accidentally killed in draining the 

pond, was fried as a pan-fish, eatm in my family, and pronounced 
good .4 .  S. WHITE, Romney, W. Vu. 

I prize my large oms too 
highly to kill them. Several friends have tested their table qualities, 
and all pronounce them gOOd.-i%LTON P. PEIRCE, l ~ I ~ i Z ~ d e @ l ~ i u ,  Pa. 

23. GooD.-I heard my son say he ate one, and that it was good.- 
DAVID Bowxm, Timberville, Vu. 

24. GOOD.-Rare eaten one fried, and found it  SOLON M. Bow- =, Tinbberuille, Vu. 
25. GooD.-I ate one last year; don’t remember how it was cooked. 

The edible qualities were good.-A. F. WHITMAN, Nas7~ville, l’en?~ 
26. GooD.-I have eaten only one. It was stewed, and part of i t  w e  

fried. I consider it a good i i~h . - J~s .  A. PETERKIN, Port Hotte, 8, 0. 
27. VERY GOOD.-Yes. In the winter of 188W83, the pondwas drained 

by muskrats and the carp were killed. The older ones then weighed 
nearly 3 pounds. They were considered very good eating-RUsH TAG- 
GBRT, Salem, Oi~ir,. 

28. VERY GOO~.-TNO; fried; very ~OO~.-WILLIAM I. Du” ,  Sep- 
ulga, Ala. 

29. VERY cOoD.-Yes; boiled, baked, and fried. The edible qualities 
were very good.-P. 0. CARLTON, Statesville, N. 0. 

30. VERY GOOD.-only one; very good.-DAVID FARLOW, Levet 
Plains, N. 0. 

31. VERY GooD.-Those taken we ah. They were fried,and con- 
sidered very good.-A. J. MIGHENER, Coloru, Ma. 

32. VERY GooD.-Yes; and consider them very good. We ate on8 
yesterday j fried.-FREDERICK ZAHN, FrixeZlbzcrg7b, Md. 

33. VERY GOOD.-The one I caught was fried, and was thought very 
good.-R. WELBY CARTER, Upperville, Va. 

34. VERY GOOD.-I had one fried, and considered it a very good fish. 
It weighed 2+ pounds.-W. J. PRICE, Fincastle, Ta. 

36. VERY GOOD.-I caught on0 last year weighing about one-bztlf 

22.  GOOD.--^ have not yet tasted carp. 
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pound, which was cooked and thought very good by the family.-JAmS 
A. VAN BRUNT, 76 South street, New Ycrk, N. Y. 

36. VERY GOOD.-I have eaten some, fried. I suppose they would eat 
better to aome party who had not raised them. Others who have eaten 
them pronouiice them very good.-FRANK W. GREEN, Nashville, Tenn. 

37. VERY GOOD.-Fried. I thought they mere very good.-WM, 
ARBAUGH, Carrollton, Md. 
38. VERY GoOD.-We have eaten only two; fried in a pan. They 

wore very good.-W. W. GRIER, Charlotte, N .  0. 
39. VERY GOOD.-I ate one of about 1 pound weight in 1852, and 

another this spring. I thought them very good. This fall, after they 
have recovered from spawniug, 1 will try another large one.-EIaHARD 
T. W. DUKE, Ciiarlottesuille, Va. 

and was pronounced good, and very good.-MICHAEL SHANK, Harrison- 
Burg, Va. 

40. GOOD AND VERY GOOD.-we have eaten one. It fried in lard, 

II.-UNQUALIFIED PRAISE AND VERY EMPHATIC EXPRESSIONS O F  
APPROVAL. 

41. VERY GOOD, INDEED.-YeBj one WSLS taken Out May 17, 1883, 81 
Very fine fish. It weighed 7 pounds less 1 ounce, and measured 28 inches. 
It was baked, and pronounced very good, indeed, by all who ate of 
i t . - J A m s  BAYLISS, Massillon, Ohio. 

42. VERY GOOD, INDEED.-Yes; fried. They are very good, indeed.- 
W. B. CHAPMAN, Illacort, Ga. 

43. HIGHLY ESTEEMED.-I have not; but hear of some that have, and 
that they are highly esteemecl.-SnoTwELL POWELL, Kcysville, Pa. 

44. WELL PLEnsEn-We ate one, baked, that got oaught in the chute. 
we were well pleased with the edible qualities.-A. H. BAKER 65 GO., 
Pairjield, Ill. 
46. HIGHLY PLEASED.-W~ ate two. They were fried. We mere 

highly pleased.-LoWREY 65 BERRY, B l t ~  nlountnin, Uws. 
46.' GOOD AND RICH.-W~ broiled two, and found them of good flavor, 

fat, aud rich.-GEo. N. FALIE, Lenoir, N .  C. 
47. JUICY AND GOOD.-mT8 ate three fried, and all were well pleased. 

'&ey were juicy and good.-W. N. REEVES, Eqfauln, Ala. 
48. IZICH, JUICY, BUT NOT  DELICATE.-^ have eaten about 3 or 4 fried. 

It is a good pan-fish, rich and juicy, but tlosh not cle1icate.-I. RANDOLPH 
MORDECAI, Baltimore, N d .  

meat, and very nice. They mere fried.-JNo. IZ. BROWN, TVoodstook, Md. 
60. VERY NICE.-I ate one fried that weighed about S pounds, and it 

PPaS very nice.-THos. LONGBOTHAM, Wortham, Tex. 
61. VERY NIcE.-We have cooked them two or three ways, and find 

that the largor Ones are very uioe.-0. A. OILMAN, Paris, Ey. 

49. DELICATE, WHITE, ANDVERY NICE.-They are Solid, delicatewhite 



312 BULLETIN O F  THE UPCITED STATES FISH COMMISSION. 

52. VERY NICE,-J ate two of them fried; they are very nice.-JoEN 
HEETER, 12icnting Hill, Md. 

53. VERY ToorHsonm.-Yes j fried ; and pronounced as very tooth- 
some by all who had tlie pleasure of partaking of them.-JACOB G. 
HEILMAN, Jonestotun, Pa. 

caught while fishing with hook for other fish aut1 v'onnded in the mouth. 
We balced one three-poundcr. It was very fiue; flesh firm; good flavor, 
We fried oue of 24 pounds. It was quite gooil.-JoII~ G .  KmTH, Jack- 
son, Tenn. 

55. VERY FINE, SWEET, AND RICIL-A~~ report them very fine eating; 
very fat, sweet, rich, and toothsome when fried.-H. C. LOOSE, Ilagers- 
town, Jld. 

56. THE DUTCIIMAN SAID IT WAS PINE.-The one mho proposed my 
getting carp suggested that I bring i t  to him and let him serve it up, as 
be knew all about it, and that I should dine with him. I consented. 
The carp was eaten. I was not told wlieii, but the Dutchtuan said it 
was fine.-€'. S. CLARKE, Hempstend, Tex. 

57. FINE.-Yes, sir; and it was fine. It was fried.-J. N. TIIOMASON, 
Paris, Tenn. 

55. FIKE.-I€~v~ eaten them fried; weight, 4 and 10 pounds. They 
were pronounced by all to be a fine fish for the tablc.--l\lrs. A. E. WATTS, 
Ne u, ton, Xiss. 

5% VERY PINE.-Ycs; and very iine. They were frkd.-w. a. SHIR- 
LEY, Harrisonville, Md.  

60. VERY FINE.-I ate two of them. I had them baked. Their edible 
qualities were very fine.--Jn&ms BUMGARDNER, sr., Greenville, Vu. 

G1. VERY  FINE.-^ have eaten them baked and broiled. They are a 
very fine food fish.-TnoMAs HUGHLEI~T, Easton, ~1lCz. 

62. VERY FINE.-My wife caught one with her hand8 when I was 
from home. She proriouncecl it very fine. Sho fried it ill lmd.-J. A. 
DULA, Lenoir, N .  0 .  

63. VERY FINE.-I ate one ; baked it. The flavor W&S very fine.- 
C. W. ALEXANDEU, Charlotte, N .  C. 

G4. VERY PINE.--I have eaten several while some of my friends were 
participants. All pronounced them very fiue coolred by frying in 
plenty of lard.-S. M. CLAYTON, Cyruston, Tenn. 

54. VERY F I N E  BAKED ; GOOD FRIED.-I have Catoll three that WerC 

G5. VERY FINE.- -T~~Y are very fine.-WM. ELLIOTT, Taylor, Tes. 
GG. VERY PINE.-perSOnS who have eaten them cooked in the ordi- 

nary way (fried) say they are very fine.--C. J. WATSON, nlztllfordville, 

Those of my neighbors mho hare pro- 
nounced them very fine, either fried or boiled.-!I!. 31. IIIPNER, MOP 
tonsville, @I. 

68. VERY FINE.-In my absence one of the oldest was caught with 
B hook. When landed the line parted, aid the fish was injured so that 

Ky. 
67. VERY FINE.-I have not. 
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it could uot he returned to the pond. It was fried and pronounced by 
the fimily very film-JAS. G. FIELD, Bordoiasville, Vn. 

6'3. VERY FINE.--I ate two of them and found them a fish of ~ e r y  fine 
quality, niuch better thau I auticipatecL-F. S. EVERIST, Port Dqosit, 
Md. 

70. VERY PINE.-I have eaten a few. They mere fried as we usually 
fry otlier fish. I foiuid them vci'j- fine pan fish.-Jon~ MCFADDEN, 
Szcdlersville, iVi1. 

71. VERY I~wE:.-The f t v  eateu mere fried, aid were w r y  fiue food- 
reniarknblj- gOOd.-cIIRISTOPIIER & ROBERTS, I;"nirbur?z, @a. 

73. T'EES PINE.-T5'hnt fish 1 hare tibkell frolll Xlly POIld to eat 1 
have had baked :ind hare found them very film eating.-I. C. PLANT, 
Nmon,  Cia. 

73. VERY FINE IxDEm.-TVe ate only two. These were fried, and 
we considered tliexii very fine indeed, and only wished we could have 
niore.--II. L. S P E N C E R ,  Socinl Circle, Qa. 

74. NUMBER ONE.-YeS, they were hied, and were thought by dif- 
ferent persons to be No. ~.-THo;~~As R. TULLOSS, Rock H(iZ1, Teizit. 

75. FIRST RATE.-I have, fried ; first rate.-Lmws BARLOW, Syh.es- 
cille, Md.  

7G. FIRST RATE.--I has7e tasted three of the  oldest. They were fried, 
and tlie quality was first rate.-J. M. BROOKS, Waterford, ilfim. 

77. PIEST CLASS.-M~ neighbors aud myself ate one, after frying it 
as we mould an;r other fish, and all unite with me in pronouncing it a 
first-class table  GEORGE M. Enmcx, TTersaiZles, Xy. 

7s. FIRST cLAss.--Pes, fried. They arc first class in every way,- 
J. A. LONG, Ymceyvi l le ,  AT. 0. 

79. FICST cLnss.--Ilad one cooked. It was first class.-W. G. DE- 

80. FQST CLASS ; TVIIITE AND PINE.--I caught two last year that 
weighed 53 lbs. We baked them, and regard them first class either 
baked or fried. The flesh is of R mliite texture, and fine.-A. SHINTILE, 
C o a i i ~ g t o ~ ,  Iiy. 

SI. EXTEA.-WC haw caught aiid eaten some fried, and claim them 
to  be extra in quality.-S. 0. HAX~ICINS, Buol:s, Oluio. 

S3. GOOD ENOUGH ; ExcELLEiw.-Yes, R great many, both fried and 
baliecl. They are 
good cnongli. Ou ncconnt of thcir rapid growth and sizs they are 
better for baking.-GREENE E. AloBLEY, Eutazo, Ala.  

83. EXCELLENT.-YCS, fried. They rwre pronounced excellent by 

54. EXCELLEKT.-Y~S, one that was caught. It I T ~ S  fried, end con- 
sidered oscellent eating-lt. IC. DABNEY, l'owlmtaw 0. E., Tu.  

85. EXCELLENT.-WC liave eaten one in April. It was pronounced 
by all a fish of excelleiit quality.-I. C .  DONALDSON, Qilbertsville, 
N .  I'. 

LASTIMUTT, &fU,Yti?WVil!C, Ill. 

By our best judges carp is considered excellent. 

every one who tasted theUl.--ilBRhM E. NULL, UUiO?Z Bridge, Nd. 
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A. P. BROWN, Jeferson, Tex. 

be exce1lent.T. W. SHIMWELL, l3ri9~ce ;Frederic7c, Md. 

NAN, West Charleston, Ohio. 
89. ExCELLENT.-We ate two old fish and fire young one& Fried. 

Quality excellent.--Gus~~~ HAVENS, Lewis Center, Ohio. 
90. EXCELLENT.-HaVe eaten some and think them an excellent 

table  HARRI HARRISON SUMNXROUR, W a ~ s a w ,  Ga. 
91. EXCELLENT.-YeS. Fried the young ones, and baked the old 

ones. Edible qualities were excellent.-W. M. THORNTON, Lake, Miss. 
92. EXCELLENT.dne, fried, wa8 excellent.-A. H. WILKINS, Whites- 

borough, Tex. 
93. EXCELtENT.-Only one, which was fried. All mho tasted it pro- 

nounced it excellent.-FRANci s PRIDE, Cedar Hill, Tenn. 
94.  EXCELLENT.-^ the summer of 1882, with hook and line, I caught 

t,hree, one weighing 39 pounds, the other two 24 and 29 pounds, respect- 
ively. They were fried, and pronounced by t,he company to be “excel- 
lent.n-JosEP€I LIGON, hfassk’s Bilk, %. 

95. EXCELLENT.-Got surprised. Yes; broiled and they were excel- 
lent in flavor and consistency-much to my surprise.-X. ENORY, M. D., 
Taylor, Nd.  

96. EXCELLENT.-I have eatan carp in Europe frequently and found 
them an excellent pan-fish.-C. BOHN SLINGLUFF, Towson, dld. 

97. EXCELLENT.-I have eaten none myself; but those caught in 
Hardware were said to be excellent fried and boiled.-HENRY M. 
PRINCE, M. D., rScottsuilZe, Vu. 

98. ExCELLENT.-We hac1 two cooked; one baked, the other fried. 
They mere excellent.-EMANuEL HEYSER, illadison, ff a. 

99. EXCELLENT; NOT GAMY NOR FISHY.-Yes, one. gaked and 
stuffed. The meat was white and of the consistency of shad. It had 
no game taste whatever and none of the fish taste. With condiments 
and being well cooked, all pronounced the dish excellent.-WM. E. 
SMITH, Albany, CfU. 

100. S C ~ L E  CARP EXCELLENT.-Ate several fried. The scale carp 
I consider excellent. The leather carp not so good.-H. B. DAVIS, 
Macon, Ga. 

101. EXCELLENT; SCALE CARP THE BEST.-1 hare eaten one of each 
variety and much prefer the scale carp to the leather. They were boiled 
and considered excellent.-A. W. OVERTON, Prart7flort, Ky. 
102. MOST ExCELLENT.-Have eaten one-fried it. Think it a most 

excellent table fish.-C. C .  DAVID, Harmony Grove, Ga. 
103. MOST sxcELLENr.-Mayor T. J. Jarratt had one of the carp 

baked and it was pronounced by himself and other members of the family 
and also by Capt. E. A. Goodwin, mho was invited to partake of it, a8 51 

SG. EXCELLENT.-MY partner ate one, and pronounced it excellent.- 

87. EXCELLENT.-wC had them fried once; they were pronounced to 

8% EXCELLENT.-I?oiir, fried. Taste eXCdleIlt.-CHARLES SENSE- 
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most excellent fish. Mr. Coleman, the keeper of the Central Park, also 
speaks of i t  as very palatable.-Petersburgh, Vu., Iiidex-Appeal, August 
12, 1882. 

We had 
them fried, and thought they mere splendid. I don't think there could 
be any bettor fish.TAMEs W. OGLE, Union Bridge, dld. 

105. SIMPLY spLENDn>.--Fried, and simply splendid.-N. 8. GILMER, 
Mathem, Ala. 

106. VERY SUPERIOR.-They are cooked according to fancy, as other 
varieties, and are very superior in flavor. As a baking fish they are 
very superior.-L. T. WHEELER, Corsicana, !!'ex. 

risonburg, Va. 
108. SUPERIOR.-We have eaten a few of them Znd consider them a 

good eating fish. They were cooked tke same as shad-fried. We look 
upon them as a superior fish.iAMEs ITARBAN, Dayton, Hd. 

109. DELIcIous.--Only once. They were fried in the usual way and 
were pronounced very palatable and delicious.-DANmL WOLF, Tair- 

110, DELIaI0us.-Yes. They were fried and were delicious.- 
THOMAS V. RICHARDSON, Plmnix, Md. 
111. DmIcIous.-Fried ; they were delicions.4. M. WALLEB, Mexia, 

!ilex. 
112. DELICIOUS.-O~~~ om, weighing 38 lbs., which was fried, and 

my family pronounced it delicious.-~AxuEL ANDERSON, Rutland, Md. 
113.  DELICIOUS.^^^^ upon one occasion, and fried. It was deli- 

c ious .4 .  W. DOWNEY, M. D., Newmarket, Dfd. 
114. GOOD AS HE WANTS.-I have eaten 2 of the first lot merely to  

try them. The quality vas as good as I want. They were only fried,- 
M. B. E. KLINE, Broadway Depot, Va. 

115. FINE AS EWR TASTED.-I hare eaten one and had it €ried. It 
was as fine a flavored fish as I ever tasted.-W. K. HUNTER, Rolesville, 
N. c. 

116. OILY AND FINEST FISH HE EVER ATE.-We have eaten nine 
and given away three. We fried them like other fish. They contained 
nearly oil enough to cook themsdves and were very fine-finest I ever 
ah.-HENRY PULSE, Hurrisonburg, V U .  

117. NEVER ATE BETTER PIsH.-One killed through mistake was 
fried, and we never ate a better f i s h . - R ~ ~ ~ .  H. BICKS, Bocky Mount, 
N. a. 

118. NEVER ATE BETTER FISH.-Have had them fried and don't 
think I ever ate any better fish in my life.-MRs. M. A. WALLAUE, 
Bhennan, !!'ex. 

119. NEVER ATE BETTER msH.--Have fried them, and never ate 
betier fish.-W'M. 0. YAGER, Luray, Vu. 

104. SPLENDID; NONE BErmR.-We have eaten some. 

107. SUPERB.-we ate one, which was superb.-PETER BONDS, Hap- 

PbY, .Md 

120. BETTER TIIAN ANY OTHER FISH.-I have had three MeSE30S j One 
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last year, and two since. They were fried. They eat very vell-better 
than any other fish in the country.-J. T. LOW, &ulsbury, Temenn. 

121. VERY sxsr.-We eat two large ones. They were broiled. The 
quality was of the very best.-Dr. SANUEL HAPE, Hapeville and Atlaitta, 
Ga. 

122. BEST OF FISII.-I have eaten 5 or G \reighing from 1 to 14 Ibs. 
each. We fried them in butter, and all who hare partaken of them 
have pronounced them the best Qf  MICHA MICHAEL WILLAX, Baltimore, 
Dld. 

123. BEST THEY EVER ATE.-PVe have eaten one which mas fried. 
It was decidedly the best we ever ate. This was testified to by several, 
-JOHN C .  WENGER, Dayto?+ Va. 

124. BEST FISH HE EVER ATE.-YeS,'tbey Were broiled and were very 
nice-the best either of salt or of fresh water fish that I have ever eaten, 
-H. G. SANFORD, Wawren, B. J; 

aummer, and gave a mess to all our friends and neighbors. All with 
one voice say they are the best fish they ever did eat, and me say so too. 
Cook them as you please. They are good enough for any man.-SAM- 
UEL MCCLELLAND, Salt Springs, Moo. 

126. NEVER ATE A SUPERIOR FIsE.-In draining my ponil's last year 
I caught a carp 18 inches long and had it fried. I never ate a superior 
fish. My family pronounced it excellent.-E. G. PEYTON, Haxbhurst, 
Miss. 

which were fried. They were delightful and have superior qualities 
over any other fish liere.-WM. L. HUDSON, Luruy, Va. 

They were splendid both ways, far superior to any Texas fish, in our 
estimati~n.-%~ILLIAM BRUEGGERHOFF, Austin, YeX. 

129. GOOD A s  ANY.-We have baked them and they are as good as 
any fish we ever ate.-J. SHAW MARGERUM, Washington, Pa. 

130. EQUAL TO ANY FISH.-I have eaten some. They were fried end 
were an excellent table fish j equal to any species of fish.-W~. A. JETT, 
Atlanta, @a. 

of my neighbors have and pronounce them equal to any fish in the coun- 
tl?y.-xONROE POINTER, COW10 Depot, 111. 

tasted. We fried them the same as other fish,-W~. A. RIDGELY, 
Glewwood, Ofd. 

133. FINEST PISEX IN THE couNTaY.--llavo eaten none here, but 
plenty iu Germany, and know it is the finest fish me have in our 
country.-WILLIAN RADAM, Austin, Tex. 

inches long, cookecl with fine lard. I had visitors, and all joined in 

125. BEST PISH THEY EVER DID EAT.-YeS, W e  used theln all last 

127. SUPERIOR TOANY OTHER FISH THERE.-we have eaten two 

12s. FAR SUPERIOR TO ANY TEXAS FISH.-YeS, stewed and fried. 

131. EQUAL TO ANY FISH IN THE COUNTRY.-I have not;, but several 

132. NICEST FISH EVER TASTED.-ThCy are the nicest fish 1 ever 

134. NEVER ATE ANYTHING MORE DELIUIOUS.-we ate the On8 8 
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saying they never had eaten anything more delicious. I know I never 
will.-JoHN HOUSTON, 2‘armuille, Va. 

135. &TOST EXCELLENT FISH THEY EVER ATE.--T killed a dozen. 
My family and neighbors had them fried, and all pronounced them the 
most escellent of any fish they ever saw.-E. C. DICKINSON, Rusk, Tex. 

ten men with whom me have ever conversed about the table qualities 
of the German carp have affirmed that the fish was nnsurpassahle as 
an article of diet, but every now and then there comes along a ninth 
and tenth man who pronounces it coarse, dry, and not fit to eat. Our 
mind being thus unsettled on this great subject-and tho present 
absorbing public interest iu the carp culture demanding a diseipation 
of all doubts-we addressed a note to our old friend, Capt. A. D. Bates, 
of Batesburg, the pioneer of carp-raising in our county, begging that 
he allow xis to spend a day with him and test the qualities of the carp. 
His reply was, “Come any day you please. Bring wlromsoever you 
please. I shall be delighted, and you shall eat fried carp three times 
a day.” 

As regards the cmp a t  dinner, it was in this wise: There were two 
dishes of them, 7 or 8 on each dish, fried. All these were in size from 
one to two pounds. They were fried as shad are. And certainly--mnd 
in all honesty aid sincerity-we have never tasted a more delicious 
fish. So far from being dry, they are precisely the opposite; though 
as they grow older, the flesh becomes more solid. They have but few 
bones; the backbone and ribs, with but few besides. As we ate of the 
fish, the thought occurred to us that perhaps there was more in the 
cookjng t h m  in the fish. We intimated this thought to Mrs. Bates, 
who laughingly assured us that the frying process was of the very sim- 
plest, and that the fish were standing emphatically upon their own 
merits. In conclusion we beg to say that if our personal and individual 
experience of the table qualities of the German carp will be any encour- 
agement to them in carp raising, we again affirm, without fear of suc- 
Cessful contradiction, that tho carp is an exceedingly delicious fish, and 
Well worthy of any pains that may be bestowed upon it.-JAS. T. BACON 
and THOS. J. ADAMS, Editors  of the Edge$eld Advertiser, Edgefield, 
8. C., iWarc?i 29, 1883. 

136. A CRUCIAL TEST WITII MAGNIFICENT RESULTS.-Eight out of 

III.-COMPARISONS WITII OTHER FISII-VERY GENERALLY COMPLI- 
NENTARY. 

137. GOOD; EQUAL T O  numALo.-€Iave eaten several that were 
fried. We consider their edible qualities good-equal to the buffalo in 
tche Ohio River.--l\.lATTHEW B. CARTER, Shaker, olbio. 

135. EQUAL 1110 BuPl?ALo.--TYe ate one, fried, which got caught in 
the ice and was killed. It was ?bout as good as a buffalo, though if it 
had beon fresh perhaps it would have been better.--(f. W, VARNUM, 
uontgomerg City, No. 
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139. EQUAL TO NULLET.-I have eaten 140 fried. I found them some- 
thing like the mullet, They are very nice and sweeter than any other 
fish. 

rate in quality. Leather carp, not so good, being more like the branch 
mullet or Sucker.-BENJAMIN D. PALNER, Sandy Xpring, J fd .  
141. EQUAL TO SUCKXRS.-I hare eateu only one. It was fried. I 

think it is about equal to our couimon sucker-fully as bony.-G. M. 
GALLASPY, Decntur,  DZiss. 

142. EQUAL TO CATFISH.-A few days ago me ate two of the last 
lot, fried. They compared vory well with ordinary Gsb-something 
similar to catfish,-l?. PEYTON CARVER, Mount  Juliet, Tenn. 
143. EQUAL TO OTHER POND PIsH.--llave not given them a fair 

trial, but think them equal to other lake fish.-I. A. EDMONDSON, 48 
rSouth Culvert street, Baltimore,  Hd. 

eaten some fried. I did not think they rated above croakers, mill-roach, 
or mud-shad. They had an earthy taste. I have never eatten them any 
other may than fried.-ANDREW REESE, Lutlierville, dfd .  
345. EQUAL To PERCH.-They eat very much like the perch that is 

found in our creeks and rivers.-JAMES T. BARTLET, Trappe, dfd. 
146. EQUAL TO PERCH.-Yes, they mere fried and I thought them 

equal to our salt-water perch, which are good.--$. I. WILEY, Charlotte 
Hall, 8a;nt Mary's County, Maryland. 

147. EQUAL TO PERCH.-we have eaten some. They were fried and 
the flesh tasted similar to that of a perch.-GEORGE R. PARROTT, Still 
Pond, Md. 
148. EQUAL T o  ROCK FISH.-We hare fried 12 or 15 of them and 

found them equal to pan rock.-JAMES BURTON, Greenwood, Md. 

Two were fried and one boiled. They were eaten in the winter, and 
opinion was expressed that they were a good coarse fish, about equal to 
drum, inferior to perch or bass.-WILLIAM L. YOUNG, Wuwerly, Jliss. 
150. NOT EQUAL TO BASS.-Yes, very fair. They are not as good 

as bass. The flesh has not much flavor and is soft.-M. GILLET GILL, 
Baltimore,  Md.  

baked carp weighing some 5 pounds, properly seasoned and cooked ; I 
think it inferior to any of our running stream fishes for the table in 
flavor and texture.-IRA P. JONES, Naskville,  l'enn. 

They were fried and very fine; quite superior to our common fish.- J. 
C. KEITHLEY, 8hackkford, 8aline County, Missouri. 

!rRour.-In June, 1882, I caught several estimated a t  one and a half 
pounds. All were returned to the water except two, which were baked 

Rather too sweet for some.-CHARLES J. RIDDLE, Pork, a d .  
140. EQUAL T O  BRANCH MULLET, OR SUCICl3RS.-sCde Carp, first 

144. EQUAL TO CROAKERS, MILL-ROACII, AND MUD-SHAD.-I have 

149. EQUAL TO DRUM BUT NOT TO PERCH O R  BASS.-Yes, three. 

151. NOT EQUAL TO THE RIVER PISHES.-h April, 1882,I tasted Of a 

182. QUITE SUPERIOR TO NATIVE FISII.-I hare eaten two messes. 

153. BETTER THAN PERCH O R  CATFISH; NOT EQUAL TO BASS OR 
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and eaten. They were considered as rtgood77; not 80 good as bass or 
mountain trout, but better than perch or CatfiSh.-MATTHEW A. MIL- 
LER, Richmond, Va. 

as fish generally are. My opinion is that tphey are the fish for the peo. 
ple, but not so good as the trout or shad.--0. M. DOE, Atlamta, Qa. 

155. NOT EQUAL TO TROUT.-I have eaten carp from another's 
pond. I liked them pretty well-not so well as trout. They were 
fried.-PEMnERTON WOOD, Z h i O n .  Bridge,  N d .  

156. NOT EQUAL TO TROUT OR PERCH.-I commenced iii 1882, and 
have been eating on them ever since. I am getting old and could not wait 
any longer. We fry and stew them. They are very good, either way- 
not equal to the trout or perch.-M. s. FINCH, sr., Wortham, Tex. 

native trout and perch.-.@. L. MCGEHEE, Woodville, Mks. 

the sunfish. I prefer them to the mountain trout from my pond near 
by or to my eastern trout bred here.-ADDISON BAKER, Denver City, 
Oolo. 

only-of the scaly variety. It wa8 fried and pronounced fine-not equal 
to  the bream, but better than red-horse, which it resembles.-S. W. 
BOOKIIART, M. D., Blythewood, 8. U. 

%'hey are equal to the shad, red-horse, black bass, white sucker, and 
Other fish we get liere.-ABEL A. WRIGHT, Grip?&, Ga. 

to any of our native fishes.-E. I. IRLY: Eufaula, Ala. 

bass.-WM. DOWNEY, New illarket, N d .  

8nAD.-we have, fried. We consider them equal to shad, superior to 
black bass, rock or mackerel, and we wish for nothing better. They 
are the fish for tho milliOn.-EDWIN H. REYNOLDS, Rising SU?L, Nd. 

one was caught about September 1, which we didnot expect to be extra 
on account of the warm weather, but to our surprise it was excellent, and 
by one guest who is used to eating fish caught fresh from Lake Mich- 
gan and from different streams of this State, it was pronounced equal 
t o  the creek bass or perch, as i t  is sometimes called, which is considered 
the best fish we have, even superior to lake fish. We all thought it far 
bet'tcr than catfish or suckers. It was not oily or coarse, as some papers 
have stated. Three persons besides our own family of four grown per- 
8ons partook of it and all liked it. The other fish was caught in October 
after the weather became cooler, and four people, all differeut from th0 
first party, beeides our family, ate of it, the same opinion'being expressed 

154. NOT EQUAL TO TROUT OR SHAD.-YBS, 1 had Some prepared 

157. NEXT TO TROUT AND PERCH.-Good; only surpassed by Our 

158. BETTER THAN SUNFISH OR TRouT.-~ried, and better than 

159. BETTER THAN EED-HORSE-NOT EQUAL TO BREAM.-one 

160. EQUAL TO SHAD, RED-HORSE, BLACK BASS, OR SUCKERS,- 

161. EQUAL TO ANY NATIVE FlSHES.-YeS, fried. They are 0 q U d  

162. EQUAL TO BLACK BASS.-I think they are as good as black 

1G3. BETTER THAN BLACK BASS, ROUK OR MACXEREL-EQUAL TO 

164. EQUAL TO BASS OR PERCHSUPERIOR TO LAKE PxsE.-The first 
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as before. We who ate of both could see no difference, unless it was 
a Tery little more firmness to the flesh of the last.-Gusrriu HAVENS, 
Lewis Centre, Ohio, April G ,  1883.. 

165. NEARLY EQUAL TO RED SNAPPER.--H~V~ eaten no carp under 
2 Ibs., a t  which weight they are an excellent pan fish, only the flesh is 
a little soft. An 8 pounder baked is nearly as good as a red snap- 
per.--13. J. WILSON, Atlanta, Ga. 

166. NOT EQUAL TO SHAD-Yes, and I do not consider them first 
class for eating. They will not compare with shad and other fine fish 
in North Carolina, waters.-H. B. WRIGHT, Satclsbzcry, Tenn. 

1G7. NOT EQUAL TO srmm.-Yes--they were fried as we cook her- 
ring and their quality mas fair, but not so good as Potornac shad.-AsA 
11. STABLER, S'encerville, Z d .  

16s. EQUAL TO sxIhD.-We ate one this morning. It was broiled. 
It was very good-something like shad.-%%. THONPSON, jr., Lemzont, 
Pa. 

169. EQUAL To SIIAD.-I hare. They are first rate, about equal to 
boiled S~~ML-SAMUEL T. EARLE, Centreville, Md. 

170. EQUAL TO SHAD.-Yes, fried j most excellent, equal to shad.- 
IRA A. FITZ GERALD, Linzcood, N. C. 

171 EQUAL TO SHAD.-I cooked fonr dining last ;year. They mere 
fried as we usually prepare shad, and I consider them equal to shad.- 
RICHARD H. CORNEG-YS, Gree?~bOrO?6& IJM. 

172. EQUAL TO TROUT OR SHAD.-YCS, baked and fried; fresh from 
the mater. It was equal to trout, and I think equal to shad-Dr. H. 
H. CAEP, La Grange, Ga. 

173. BETTER THAN SHAD.-W~ bare eaten two fried and consider 
them better than &'fiad.-wM. E. TEWELL, RooklkilI, #. C. 
174. BETTER THAN SHAD.-Yes, baked; superior to shad.-H. G. 

EVANS, Hendersonville, N. C. 
175. BETTER TIIAN SHAD.-TWO, baked. I found them an excellent 

table fish-in my estimation far superior to shad.-ADoLPH J. GALL, 
Jessup's, Ma. 

IV.-CRITICISMS AS TO SOPTNESS O R  NUDDY TASTE. 

176. GOOD, BUT A LITTLE soFT.-~%7e have eaten some few fried. 
They were good. Little on the soft order.-Jos. HAYGHE, Upper Cross 

177. SOFT.-The scale carp are best. The others are too fat and 
sOft.-sAMUEL M. SUBERS, Mucon, Ca. 

178. SOFT.-wC ate two, fried in butter. They were pleasant tasted, 
but the flesh was most too tender.-J. W. HIGBEE, Castle Blmnnon, Pa. 

179. EXCELLENT, PERHAPS SOFT.--I ate two fried. Their table quali- 
ties were excellent. The first one vas R little too fat and the meat ib 
little soft.-G. C. UBINGIER, Braddock, Pa. 

~ o a d ~ ,  i14a. 
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180. TOO SOPT.--I do not think them a good pan fish, being too softy 

__ __. z = z r =  

They are good boiled.-ItOBERT E. WITI-IERS, W y t l ~ e ~ ~ i l l e ,  Vu. 

did not like them. I 
think i t  was Jnly 8th that I tasted them.- W M .  SALWAT,  Sqerin- 
tendent of Spring Grove Cemetery, Station, A, Gincii~nnti, Ohio. 

times. Tliey are soft and taste a little 
muddy.-sAMUEL ~ ~ O O P ,  ~es f in i? i s t e r ,  did. 

153. JIUDDY TASTIL-I tried to eat a 3-pound sc:ile carp, but fouud 
it stroiig, with ;I disagree;ddo muddy f l ~ ~ o r .  We fried ~ 1 1 ~ 1  serwcl i t  
with spiced sauce. Some of iuine are the leather variety, :~ncl perhaps 
they may 1)rove better.-TIIo;\lAS CLAi~lIAi\~, Rodyil, 3’. 1’. 

184. A LITTLE NUDDT TASTIL-I have eateu mine fried in 1;trd that 
vas fat, very good except :L little mnsty tastc.-AXDEXIIr NANN, porest 

185. &fUDDY T A m E  DUE TO I,OND.-The Albriglrt mill pond was 
drawn off gestertlay and Mr. J. E. McKnight gsre us it small carp which 
me hac1 cooked. The flesh m a s  white ant1 rather soft. The fish does 
liol have many bones; but this one was uot  of fine 1lavor, having a 
mlxddy taste. This, ho~vever, inibg’ be owing to the character of the pond 
tvliicli is a, w r y  old om filled with red mud, and rcrg oEensive.-T]le 
z)Ui!!J Bu!lle, Jcts. W. Albright, Editor, Q~*eensboro’, N. C., ,“lay 2, 1883. 

186. CAUSE oiq MUDDY TASTE.-I have eaten tlieui both fried and 
broiled. I thinir the scale carp superior to the lendher, but the quality 
of the carp depends upon their food. If left to care for themselves they 
will taste of the Int1cL-L. TRIPLETT, jr., Jlouizt Jctckson, Va. 

They t:Lsted of 111iid unless they were Brst so:il;ed in salt mater. After 
being soaIied over iiight they were very good. The IIleiIt is firm. What 
I used mere scale carp.--Uapt. JNO. T. FLETCIIALL, PooZesville, Md. 

\veighed two poulids each. They mere fried ant1 I did not thiuli iiiuoli 
of them. Those 
eaten were in April before they had spawned, and while I and some of 
my family did not like them oue of my ncighbors, to W ~ O U I  I sent one, 
thought i t  very nice. Theso fish were some of the original lot received 
from you. 1 have this last meek eaten some of the  two-year olds weigh- 
ing & pO1lnd each and all liked them very much.--E. L. Tscmmm,Y, 
auiiting Bill, Nd. 
189. SOFT IN JUNIL-VC baked a three-pound one talien from a very 

small mid warm pond. TV0 found i t  Of good flavor, and sweet, hut 

181. SOFT AND O F  A MUDDY l’ASTE I N  JULT-.--CoOkBd iu lard. I 
I fount1 them to be soft and strong in flavor. 

182. Som AND OF A WUDDY msm.-I liave enteir tlmn fried scveral- 
I do uot like them very much. 

Bill, IT. TJI I ,  

187. TO AVOID BUJDDY T’ASTE:.-we ate it feW last Spring, fried. 

1S8. S O M E  NOT’ GOOD, AND SOME VERY GOOD.-r L t O  3 Carl) Which 

TI10 flesli was iiot very solid alii1 had a sweet taste. 

BuI~ .U .  8. I?. C. 83-21 
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very soft. It was liil~ed late in June, and mas full o f  roe,-LEONARD 
V. GREEN, Norwich, C o m .  

190. NOT GOOD WHEN RPAWNIRG; OTIIEI~WIS~, VERY ~~r\.e.--Only 
one, but about spawning season. I t  was strong tasted. I a m  assured, 
however, that they are very fino at other seasoiis, and even then if too 
young to spawn.--J. W. MEWBORN, Mncon, Tcnn. 

191. NOT GOOD IN AUGUST; SMALL ONES VERY FAIIL-WC havo 
tried one weighing 10 poun(ls, and gave away others about that size. 
They mere stuff'ed and lmked. I think they are the poorest foocl-fish 

The large carp 1 wrote about as being so oBensive' when coolzed was 
served up in the month of August. 

The small carp, say 8 pound to 19 pounds, we catch with worms a t  
the present time. The parties who have eaten them say they t,hink 
them a very fair pan fiSh.-wILLIAM GRISWOLD, Jobstown, iV. J., July 
30,1883. 

must be remembered that the taste of mankind is so diff'ereut that what 
would delight one would disgust another. We had a carp boiled by a 
German, but none of our party liked it thus cooked. Tho qext was 
stuffed splendidly and baked. This was found more palatable. As tt 
pan fish me must say that those fortunate people who know how L 13- 
inch freclrle, such as you catch in Surrey and Sussex Counties, tasteq 
will not take any stock in this new comer. But my opinion is that 
on a cold, frosty morning in October the carp mill be found to be good 
eating, if properly cooked-It. A. MARTIN, in the Petershrgk, Vi., 
Ifidex-Appeal, August 12, 1582. 

gentleman got a carp 20 inches long, and all who ate of i t  said it wds 
0. K. Two others tried one, each in spawning season, and said they 
were not good. Of course these persons knew nothing of carp cu1ture.- 
S. J. ALEXANDER, Macon, Tcnn., J u l y  3, 1883. 

1'34. INFERIOR AND SIUICENING AFTER TWO U-EEKS' CONFINEMENT 
I N  A RAILROAD TANK.-& was in the mont,hs of December and Feb- 
ruary that I tasted the carp. On one occasion I caught four out of m y  
pond and put them in a railroad tank containing Borne 8,000 gallons of 
water which mas changing every day or so. I put them in there, uotl 
for the purpose of changing their conditiori or edible qualities, but I mas 
expecting a friend who was thinking of getting somc, and I wanted him 
to taste them. I put them in the tank so that I could take a iiet and 
get them a t  any minute. But my friend did not come at the tinie I 
expected him and the carp ye?nained in the tafik over two wcek8, beitlg 
fed in the meantime on bread alone. This tank is a large wooden tub 
containing over 5,000 gallons of water. I served the carp in three dif- 
ferent ways for the table, and in all the differorit way6 it still r c t a i d  
its muddy, strong, fishy, sweet, sickening taste. Three out of €our who 

*ever eaten. Even the smell is offensive. July 25, 1883. 

192. RESULTS O F  EATING CAEP SOON AFTER SPAWNING TIJIE.-It 

193. D O  NOT EAT CARP IN SPAWNING SEASON.-LaSt hToveniber 0110 
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ate any complained of a little sickness a t  the stomach after eating thein. 
After trying niyself I seut a half dozen or more to 'fricluds in the vil- 
hge, and every one who ate them said it had the same taste to them as 
above. I must say I think it the most inferior fish I evcr ate. 1 tried 
hard t,o see if I conlcl not overcome some of iuy bad opinions of thc fish, 
as I hac1 gone to tlie expense of fitting up a nice pontl especially for 
them, bat facts are sttubborn things. I am now stooking niy poud with 
black bass in order that they may eat up the young ciir]), as 1 thirik 
them worthless for mything else.-CoPELAND 1). Ems, AWtoway 0. H., 
V U .  

V.-TIIE ONLY UNCOMPLIMENTARY REPORTS ASIDE FBOM TEIOSE 
KNOWN TO BE DUZ T O  EATING CAEP IN THE WRONG SEASON. 

195. RATIIER INDIFFERENT.-H&Ve eaten several fried :Uld coiisidcred 
them rather indifferent.-ltonERT M. STABLER, &)cibceervi~k, 11Id. 

196. b OTIIING EXTRA.--I ate two of them ; I thought them nothing 
extra.--6. L. WOOLFOLK, dladisonai2Ze, Ky. 

197. OPINIONS DImER..--Ilave eaten a iiuinber of thern; niost of per- 
sous pronounce them fine, others differ.-W. W. TUNIS & Bno., Tunis 

198. COULQ NOT TELL.-We have fried and eaten 'two of the fish 
that we found in the grass with some h6ok holes through their mouths. 
Thieves had dropped them. We could not tell much about; the qual- 
ity.-JOHN B. BROWN, Nashville, Ohio. 

Bernardsville, N. J. 
200. VERY POOR.-I have. Their 

edible quantities were very ~OO~. -JOSIAH PERRY, C O V ~ ~ J ~ O ~ L ,  ff a. 
201. DOES NOT LIKE THEM AT ALL.-\Ve have eaten them several 

times, always fried in butter or lard, after being rolled in meal. I do 
not like them a t  all.-~SCAR EEID, Ferguson, Dlo. 

202. UNFIT TO EAT.-EaW 13ltteli oue and gronouuccd i t  decidedly 
uufit for table use.-R. PAYNE, Georgetown, Ky., 

203. WORTHLESS FOR EATING.-YeS, have eaten a few, balred, fried, 
. and broiled. Their edible qualities are not good. I \vas very much 

disappointed in them. They are worthless for eating. I think it very 
likely that the muddy bottom of' the pond causes the fish to be so indif- 
ferent for eating.-E. F. RAWORTII, Vic7ssburg, Illiss. 

204. TOUGH AND UNFIT T O  EAT.-OLIr country is getting pretty thor- 
oughly stocked with German carp, and there is liardly a paper in the 
land but teems with praises of their wonderful growth, loreliness, ndapt- 
ability to the shallow ponds, &c., all of which we most unqualifiedly 
ilidorse; but horn seldom do we hear one word as to their eating quali- 
ties. Although our esteemed senator from this district, wlio iutroduced 
them here three years ago, tells us they sell 'I side by side" with the 
best fish in tho Washington, D. C., market, still that does not keep other 

Mills, Md. 

199. UNPA~ORABLE.-Opil~iOIl I l O t  ill faV0r O f  carp.--JoHN COLLINS, 

They were fried in hogs' lnrd. 
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Kentuckians, a t  least, from haviiig their tastes. From fifteen to twenty 
families around here hare tried them at  different times ilming the past 
year, and, except two persons mho could eat them but didn’t relish them, 
they unhesitutiogly pronouucecl them unfit to eat. They have tried 
them boiled, b:&ed, and  fried, and discarded them every way. One lady 
says, they are well named leatlier carp, for we woiild prefer leather 
served in auy style, to tlieui ; and, right here, might not our fish com- 
missioners have wistalieu their use, a i i t l  ought we not to send a fcm to 
the tannerF t Another person says lie intends to keep raising thew, 
for he knows they mill prove valuable for soap grease. Such are some 
of their indorsements here, and me woulcl like for otliers throughout the 
country not to thiuk so mu(:Ii of thein as we did, liaring them iiearly 
three years before trying tl~em, but to  try them as soon as possible, and 
report the resnl ts.-An unonymous ILcr&iuclqj correspondent of the Ameri- 
can. .Field, Jnnuury 20, 1583. 

VI.-A PEW OPINIONS I N  REGARD TO THE BONES. 

205. VERY FREE FRoiv noNEs.--Very much like Lake Michigan 
white-fish; bony a t  the back of the head, liBo shad. The remainder is 
very free from bones.-E. MILLER, Jluhzouli, N .  J. 

206. VERY FEW BONES.-Fried, it was very good-very fern bonos.- 
T. HOLT, Zlolt’s Szbmmit, Mo. 

207. FINE FLAVOR, NO BONES, AND FAT.-YeS ; dam broke, and thoso 
injured in  catching mere baked and fried. They were of fine flavor, fat, 
and no bones.-ED. If. GRESHAM, Curlton?s Store, Vn. 

205. GOOD BUT BONY.--YCS ; a good number fried ancl boiled. They 
arc pronounced by all as good as any fish, excepting a few more bones 
than we usually find in other fish.-M. S. O’NEAL and 0. G. ARNOLD, 
Versai 1 les, Ky . 

209. BONY, LIKE BUFFALO.-I dissected two or three and I found 
those detacliod bones that malic the lx~ffalo (Western Cyprinid=) thick- 
lip so objectionable. Otherwise i t  is a good fish in August and Sep- 
tember. After t h a t  they get soft and continue to be so till after they 
have spawiiecl in June.-E. 2;. BUTCIIER, Soloinon City, Kans. 

210. BONES IN SMALL o~~s . -Yes .  Fine baking fish. Small ones 
are rather too bouy for frying, perhaps.--E. A. LINDSEY, Jac7cson, Tenn.. 

and do not taste of iiiucl as somc would liave (is think, but, on the COII- 
trary, are very free from small bones ancl are a most c~xcellent table fish, 
to which several who have dilled with nio mill testify.-H. B. DA irIS, 
Macon., Ga. 

211. NOT FULL O F  BONES NOR NTJDDY.-car]? arc l l O t  f d l  Of‘ bOlleS 

TIL-IIINTS UPON VARIOUS WAYS OF COOIiING CARP BY OTHER AD- 
MIRERS O F  TIIIS FISH. 

212. PRIED BROWN : FIRST EATE.-YCS ; we have tried them threo 
times. We Bcald them the same as catfish, roll them in meal, and fry 
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them brown. We think they are first rate; good as we want.-A..J. 
and W. B. BAIRD, hTaslwille, Tenlz. 

of mud unless they were first soaked in salt water over night. Then 
fried they were very good.-Capt. JOIIN T. FLETCHALL, Poolesville, 
Md. 

pond No. 2, in May, 1883, weighing three pounds. When scaled, salted 
five liours, floured, m d  fried brown, it wits of excellent flavor,-J. W. 
LONG, Mount Mowis ,  I'LL 

m~unce it splendid. It is a very superior fish when well cooked and 
fried brown, as a fish ought to be.-EDwARD THOMPSON, 8uint John- 
laid, N. Y. 

216. BEST WHEN PRIED ni%owN.-Soule 25 or 30 persons in this 
ricinity have eaten them and generally pronounced them good enough. 
I ate two that were boiled and did not lilie them SO well as fricd and 
well browned. They are drier and suit my  taste better.-W. E. LO- 
GAN, Andrews, Ohio. 

aim, and of the largest size of young ones. We had them fried. The 
large size mere split before frying, a n d  pronounced by m y  family and 

land, illd. 
The p. to 2 

pounds carp were split open and fried, and the opinion of every one is 
that they never ate better fish. Mine are of the scaly r:lriety.-p. G. 
POWELL , Versai 1 les, IQj. 

219. FRIED IN BTJTTER: NIcE.-\~'e hare eaten one; cleaned it in tho 
evening, salted it, a11c1 fried it in batter; thought it good aud nice,- 
W;?.I. SADLER, ~ \ ~ e t o  Salem, 11.. Vu. 

W a s  rolled ill mlleet flour and fried in butter and lard. Their eatable 
clnali ties Were of the very finest.-BENJAnlIN L. GARBER, dfurietta, Pa. 

two of the smaller o:m. Thcy were fried in lard, as f h h  fish are often 
coolretl, and all wllo tasted them pronounced them exceediugly good.- 

222. FRIED IN LAI~D AND OIL.-Y~S, sir ; fried in lard and cotton- 
8eed oil; we prefer tho oil. We think they are a very fi~le fish a n d  very 
aweet.-E, B. PLUNICET, Atlantu, Qu. 

2% SLICED AND FRIED WITII EGGS AND GRUMBS.-Th only one 
%ten was cut illto steaks, dipped into o g g  and bread crumbs, and fried. 
The q~ia1it.y was ~ o ~ . - J o H N  PICBERING, ~o?ztu?zu, flans. 

O u r  iieigliI)ors about 100, and a11 regard their edible quality good 

213. SALTED TO REMOVE MTJDDY TASTE j THEN FRIED.-They tasted 

214. SALTED AND FRIED BROWN : EXCELLENT.-wB took One Out of 

215. FRIED BROWN: VERY SUPERIO%.-I have eaten One. 1 pro- 

217. SPLIT AND FRIED: EX0ELLENT.- We hare ttlSted O f  the large 

friends that helped to eat tllem eXCOllent.-fiENJAMIN G. CISSEL, Higlb- 

' 218. SPLIT AND FRIED : NEVER ATE BETTER.-I have. 

220. FlCIED I N  BUTTER AND LARD.-O€ the Very finest. OXLO, Which 

221. FRIED I N  LARD: EXCEEDINGLY GOOD.-Last October ate 

DAVID SCOTT, m t O > L ,  Ma. 

134. F1;nCn AND BOILED : GOOD.--We hatre t?stcll :llld presented. to 



326 BULLETIN OF THE UNITED STATES FISH COXMISSION. 

We fry them and boil them same as rock f i sh . - Jo~~  5. DALLAM, Reg 
Air, Nd. 

225. BRQILED : FIRST RATE -Yea; broiled, with butter and pepper, 
they are first rate.-SaMuEL T. EARLE, Centreville, Md. 

236. BROILED WITH LEMON SAUCE : DELICIOTJS.-Yes; broiled, mi tb  
lemon sauce, and baked, they are delicious.-P. H. COLEMAN, Union 
Springs, Ala.  

327. BAKED OR FnIEn-Last fall me ate hwo mirror carp, and tho 
7th of August, 1883, two weighing 4 pounds and one ounc~.  One \vat3 
stuffed ancl roasted, the other fried. A. Stout, Dr. Terry, S. Sharp, 
John Gidger, and others join tne in saying they are the best they ever 
tasted. About twenty persons tried them on my fifty-sixth birthday. 
-Dr. SETII G. BIGELOW, SiZver Luke, Ind. 

228. SKIN, AND FRY OR BAKE THEM.-We first skin them, then thor- 
oughly scald theiu and either fry or bake them.-0. A. GILMAN, Paris, 

229. EATS THEM VARIOUS WAYS.-I have eaten them abroad in 
various styles of cooking, but have eaten none of mine.-DANIEL 0. 
BIRDSALL, We~tpor t ,  Conit. 

230. ALL WAYS: VERY EDIBLE; SCALE-CARP BEST.-1 have eaten 
quite a number fried, baked, stewed, and boiled. When properly pre- 
pared they are very edible.-SAMUEL M. SUBERS, Macon, Ga. 

231. ALL WAYS: EQUAL TO SnAD.-Baked, boiled, stufled, fried, 
served on rice, eggs, toast, &c., they are eqiial to shad.-ABEL A. 
WRI&HT, Qrifin, Ga. 

baked, boiled, and fried. They are best boiled when kWgC.-BENJAMIN 
D. PALMER, Sandy Springs, Md. 

broiled, fried, and boiled. Boiled is thought the best with us and by 
others that have eaten them.-Capt. E. HERMAN, jr., Towson, ilfd. 
234. BOILED LIKE ROCK: GOOD.-Y~S; fried and boiled. Thelarger 

carp boiled ancl served as rock are served is paIatabIe and good.-Ron- 
ERT E. WITHERS, Wytheville, Vu. 

235. A GERMAN METHOD.-It was with no common pleasure thal; 
we were called on to witness the preparationsfor an original and savory 
meal, which the forester of Max von dem Rorne [of Berneucheii, Ger- 
many] cooked with consummate skill, closely following the method em- 
ployed by the North American trappers and sportsinen during their 
camp-life in the vast forests of the Western Hemisphere. Pour p lump 
carp were cleaned, washed, well strewed with salt and pepper both on tho 
inside and the outside, and thereupon wrapped-each one separately-;- 
in a white sheet of paper well buttered. Round this a sheet of news* 
paper was wrapped, the package was for a few moments dipped in cold 
water, and finally placed on R bed of hot coals of an open fire, Abo\'e 
the four carp came a layer of' raw potatoes, which were thus baked in 

Ky. 

232. ALL WAYS, BUT LARGE ONES ARE BEST BOILED.-YC?#j boiled 

233. PREPERS THEM BOILEDr-HaVt) been eating thein all summer, 
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the ashes. I n  about half an hour the (6  pepper carps” mere ready for 
the table. Full of their own juice, they formed a most tempting and 
delicious dish, and being handed round, together with potatoes, on large 
napkins, twtisfied even the most epicurean taste. [From the &@@e- 
biirgische Zieitiing, No. 601, Magdeburg, October 27, 1881.1 

236. GERMAN METHOD OB COOHING-.-YeSj many a One in Germany. 
Wheu yoiirlg, say 2 to 3 pouuds, they will do to fry; but wheu they meigh 
10 to 50 pounds they :we generally stewed in water first, afterwards iu 
a g‘:ivy made of brown brcacl, a small portion of sugar or of molasses 
is added, a i d  then they put in enough of brown beer to make gravy 
oufficicnt to cover the ihh  and also accordiug to the size of the family.- 
LEO WELTZ, Wilmington, Ohio. 

237. BOILED IN BEER: DELICIOUS.-Y~S, sir; they were boiledin beer 
after the Saxon fashion (not lager beer, however, but what is called com- 
mon beer). 

238. WINE METLIOD OP COOECING.-I have eaten carp and find them 
good. One specimen of 5 pounds t ~ u d  two years old, taken from a poiid 
011 Long Island, was cooked as follows : First boiled in white wine for 15 
niiuutcs and then baked iu an oven and served with a white-mine sauce. 
It mas eateu by a number of epicures, aud by a11 pronounced a fine table- 
IS LAUD EUGENE G. BLACKFORD, Pulton Jfad&, lieu? York, iI7. P. 

a l w a p  instruct the cook to clean them uicely j then wrap the fish in a , 

linen towel, have a large kettle of water boiliiig, coil the fish neatly in 
the kettle and boil fifteen minutes, then turn o b  t h e  water, remove to 
B bakiug pan without marring and put in the oven, bake and then baste 
with butter gravy. A uice dressing could occupy the interior of the 
fish and the space around the sides. If properly done it makes a dish 
fit for a king or la hungry fishermnn.-W. VAN ANTWERP, Mowit  fi‘tcr- 
ling, Montgontery Couitty, Ky., Oolober 31, 18S9. 

240. SIIINNED, DIPPED, AND PRIED : EHCELLENT.-!i%e carp we 
caught from our pond last September to eat were skinned ivlien dressed, 
cut iuto pieces of suitable size, dipped in flour, arid fried. It was excel- 
leu t.-GUSTIN HAVENS, Lerois  Centre, Ohio. 

241. BOILED j BUTTER GRAVY : RESEMBLED IABSTER.-I ate but  
ouu carp, which was boiled and served with a butter gravy. A friend, 
who was taking dinner with nie, as well a8 myself, pronounced, it “very 
good indeed” although different froin any other fish, with t i  fiiint re- 
semblance to lobster in taste. I t  is, however, not impossible that we 
both mere prejudiced in favor of carp-A. I~AHT, fi’outh Cottonwood, 
&aU Lake County, Utah, B’cb. I), 1883. 

the Ash thoroughly. Remove the fat froin the inside. Place the fish 
ill ~1 weak brine over night. Wipe i t  thoroughly dry and cover it with 
flour or meal. Have t,he fat boiling hot and do riot put the  fish in until 
i t  is boiling. Fry quickly, aud brown as you like to have it.-”rof. E. T. 
cox, Nem .Ua*rmoiwJ, I I ~ ,  

They m w e  delicious.-HUGO MULERTT, Ciizcinmti, Ohio. 

239. PARTLY BOILED AND PARTLY BAKED: F I T  FOR A KING.-1 

242. AN EXUELLENT RECEIPT POR FRYING CARP.-& 8ure to dean 
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Borne, Max von dem, Berneuchen, Germany .___ -. ___. ____.  ._. .._. . ~ ._ _ _  ._._ 
Bowman, David, Timberville, Rockingham Co., Va _ _  - - . - - - - - -. -, . . . - -. . -. -. 
Bowman, Solon M., Timberville, Rockingliam Co., Va -. -. . -. . . - . - -. -. . . -. -. 
Brooktl, J. M., Waterford, Marshall Co., Miss. _ _ _ _  .___._ .._.._ .... ,_____ _____. 
Brown, A. P., Jefferson, Marion Co., Tex _ _  __. .. .. _. ._ .. _. ._ _ _  .. .. _. ~ .. _ _  _. _. 
Brown, John B., Nashville, Holmes Co., Ohio.. ._ _ _  ._ .. _ _  _ _  .__. - - .. .__ ~ - ._. _ _  
Brown, John R., Woodstock, Howard Co., Md __.__. .. _. - __.. .. ___. _ _  _ _  . _ _ _ _ _  
Brueggerhoff, William, Austin, Travis Co., Tex .. ._.._. .____. ___. __. . .___ __.. 
Bumgardner, sr., James, Greenville, Augusta Co., Va -. - - . - . - - - . - - -. . . . -. -. . . 
Burton, James, Greenwood, Baltimore Co., Md ..__._ .____. ~ _ _ _ _ _  _ _  __._ _ _ _ _ _ _  
Butcher, E. Z., Solomon City, Dickinson Co., Kana _. . . ___. ._ - __. _ _  _ _  _ _  ._ -. _ _  
Byer, Solomon, Norton, Delaware Co., Ohio. - - _ _  . . -. - -. -. -. - ~ - - - - -. . - - -. . . -. 
Carlton P. C., Statesville, Ireclell Co., N. C .____. ..__. . _._. __.. ._._. __. .__. ._ 
Carter, Matthew B., Shaker, Warren Co., Ohio. ___. ___. .._. ___. _ _ _ _  _... _._. _ _  
Carter, R. Welby, Upperville, Fanquier Co., Va. - . -. - -. -. - - - - _. ~. -. - - -. ~ -. _ _  
Carver, P. Peyton, Mt. Juliet, Wilson Co., Tonu _ _  _. ._ - _.. .__. .. _ _  .__. ~ _ _  _ _  _ _  
Cary, Dr. H. H., La Grange, Troup Co., Ga  . . . _ _ _  . . . _ _ _  . . _ _  .- . ~ -. _. .___. . __. . 
Chapman, W. B., Macon, Bibb Co., Ga _.___.. _.___. __.. .__... ___. . .____ ._____ 
Christopher & Roberts, Fnirburn, Campbell Co., Ga . -. . - . - - - ~ - - . - - - - - - -. -. 
Cissel, Benjamiii G., Highland, Howard Co., Md .__. ___. ._._ ._.. ~. ._. _ _ _ _  .___ 
Clapham, Thomas, Roslyn, Queens Co., N. Y _ _ _ _  ___.  _ _ _ _  ._._ _. ___.  _ _ _ _  .__. _. 
Clarke, P. S., Hempstead, Waller Co., Tex .___ .__ ~ - - - - -. ___. ~ - ~ - . ._ -. . ._ _ _ _  
Clayton, S. M., Cyruston, Lincoln Co., Tcrin ..__.. - ..___. ..____ _ _  .____.  .__... 
Coo, C. M., Atlanta, Fulton Co., Ga ._ - _ _ _  . - _ _ _ _  ._ _ _ _ _  ._. _.. _ _  -. _ _  - .____. __.  . 
Coleman, P. H., TJniou Springs, Bullock Co., Ala . - - -. . ._ - - .. . . -. . . . -. . . . 
Collins, John, Bernardsville, Somerset Co., N. J... __. .._ _ _ _  .____. _ _ _ _ _ .  _ _ _ _ _ _  
Cornegys, Richard H., Grccnsboroiigh, C:iroline Co., Md . - - - - ~ . - - - - . ~ . . . - 
Cox, Prof. E. T., New Harmony, Posey Co., Id . .  - - _. .___.. . - - - _ _  ._____ _ _  __. 
Dabney, R. K., Powhatan C. H., Powhatan Co., Va ___... _.__-. .._.__ ..____ .. 
Dallam, John S., Bel Air, Harforcl Co., Md . - __. . - - _ _ _  - -. . __. ._.... . -. . ___. 

185 
63 

193 
204 
112 
37 

136 
2 12 
158 
44 
75 

145 
41 

227 
229 
238 

2 
107 
169 
235 
23 
24 
76 
86 

198 
49 

128 
60 

146 
209 

6 
29 

137 
33 

142 
172 
42 
71 

217 
183 
56 
64 

154 
226 
199 
171 
242 
84 

224 
David, C. C., Harmony Grove, Jackt3on Co., Ga ._.__. ___._. __.__. _____. .____. 102 
Davis, H. B., Macon, Bibb Co., Ga  ... __. - _ _  - - _ _  ._ __.. ... . ~ ._ - _ _ _  _ _  ___. ..___. 100,211 
Dolsshinutt, W. G., Martiiiwillc, Clnrk C o . ,  I11 ..__ . - - -. . . ~. -. - _ _  .. . -. . _ _ _  _. . 79 
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Number. 
Hughlett, Thomas, Easton, Talbot Co., Md ..._.. ...._. ..._.. ..___. ._____ _._. 61 
IInuter, W. IC., Rolesville, Wake Co., N. C. __.__. .--. ._._.. .._._. _ _ _ _  .___ __.. 115 
Index-Appeal, Petersburgh, Dinwiddie Co., Va - - -. . -. - -. - - - . - - - -. . - - - -. . - -. 103. 
Irly, H. I., Eufaula, Barbour Co., Ala .____. ._____ .____. ..____ * .____. __.. ..____ 1G1 
Isett, E. B., Spruce Creoli, Hnntingdon Co., Pa _.___. ._._.. ._.._. .____. .__._. 13 
Jett, Wm. A., Atlanta, Fillton Co., Ga ._.. _ _ _ _  ._____ _____. ____._ ._._ ___. ___. . 130 
Jones, Ira P., Nashville, Davitifion Co., Tenu. .__. ._.. __._ ._.___ __._ _ _ _ _  151 
Keith, John G., Jackson, Madison Co., Tenn. 54 
Keithlcy, J. C., Slmcklcford, Salinc Co., Mo ___. .____. -.._ .__. ..__.. .__. ..___. 152 
Klino, M. B. E., Broadway Depot, Iiockingham Co., Va. _... __._ ._.._. ..___. - 114 
Ligon, Joseph, Massie’s Milln, Nelson Co., Va - _____. _.__ .___ __._ ..._ _ _ _ _  .___ - 94 
Lindsey, E. A., Jackson, Madison Co., Tonn .___ _... ._.._. .__. .___ __.. __.__. - 210 
Lobingier, C. C., Braddock, Allegheny Co., Pa. _ _ _ _  .___ .__. _._. _._. _.__ .__._. 179 
Logan, W. E., Andrcws, Morrow Co., Ohio. .____. ._____ ._.__. ___. __._ ..__.... 216 
Long, J. A., Yanceyvillc, Caswell Co., N. C .___ ._.. .__. .___ ___. _. .___ ._._ ._.. 78 
Long, J. W., Mt. Morris, Greene Co., Pa ._____ _ _ _ _ _ _  ___.___. .____._______..._ 214 
Longboth:im, Thos., Worthsm, Freestone Co., Tex *.. ..__.. ..._.. __.. ._.. _. ~ 50 
Loose, H. C., Ilagerstorrn, Waphington Co., Md __.. ..__ ..._ ._.___ .____. .____. 55 
Low, J. T., Saulsbury, Hardeman Co., Tenn _.___.. .___...___.. ..___.__.____. 120 
Lowrey & Berry, Bluo Mountain, Tippah Co., Mlss. .___. .____. ...__. .__. __._ 46 
Mohdoo, J. M., McEwen, Hnmphreys Co., Tenn . - - - -. . - - -. . . - - - _ _  . . - 14 
McClelland, Samuel, Salt Sprinp, Saline Co., Mo ._.. -... ___.__ ._._.. _ _ _ _  ._.. 125 
McFadden, John, Sndlersville, Qiieen Anne Co., Md .__... ._.___ .____. ._._ __._ 70 
McFall, S. P., Newton Falls, Trumbull Co., Ohio. ..___. .____. ._____ ._____ .___ 16 
McGehee, E. L., Woodville, Wilkinson Co., Miss _... .... _ _ _ _  .____. .___.._.___ 157 
Mann, Andrew, Forest Hill, Summers Co., W. Va ..___. ..___. .____. ..__._. __._ 184 
Margerum, J. Sham, Washington, Washington Co.,.Pa .__. ._ - -. . . . . . -. ... __. . 129 
Martin, R. A., Petersburgh, Dinwiddie Co., Va ___._. .____. __.. ...._. _... . .... 192 
Mewborn, J. W., Macon, Fayetto Co., Tenn ._._.. ._._-. _____. _... .__._. 190 
Miehener, A. J., Colora, Cecil Co., Md ._.._. ._.__. .___...__.__ ._.__.._.______ 31 
Miller, E., Mahwah, Bergen Co., N. J _.._ __._ __.... .____. .__.._ ._.__. .._. ___. 205 
Miller, Matthew A., Ricliinond, Hcnrico Co., Va .____. .-___. ..._.. .__._. .___.. 163 
Miller, R. D., FarmviIle, Prince Edward Co., Va _..______...___. .___.._____. 19 
Mobley, Greens B., Eutaw, Greene Co , Ala _____. __._ .__. .____. .____. ._.. _.__ 82 
Mordecai, I. Randolph, Baltitnore, Baltimore Co., Md . - - - -. . . . . . . -. . . . __. - -. . 4 8  
Mrrlertt, Hugo, Cincinnati, Hamilton Co., Ohio . . . _ _  - . . - - -. . . -. -. - - - -. .- -. . . . 237 
Null, Abram E., Uniou Bridge, Carroll Co., Md . . . -. . . - - _-. --_. ___. .. . _. . __. . $3 
Ogle, James W., Union Bridge, Carroll Co., Md ._____ ..___. ....__ _____. ._.__. 104 
Oncal, 111. S., & C. G. Arnold, Vorfiailles, Woodford Co., Ky.- .._. ._.. ._._ __.. 208 
Overton, A. W., Frankfort, Franklin Co., Ky _ _  ___.  ___. .__... ..___. _ _ _ _  ._.__. 101 
Palmer, Benjamin D., Sandy Spring, Montgomery Co., Md . . - - - -. ._. _ _  -. . -. -140,238 
Parrott, George E., Still Pond, Kent Co., Md .___.. ...__. .__... .___.. ...... _.. 147 
Payne, R., Georytown, ScottCo., Ky ._.. .____.._____ .__. _..__.._____ .__.__.. 202 
Peiree, Milton P., 14 South Delaware avo., Philadelphia, Pa .__. _ _  ._ ___. ..___. 22 
Perry, Josiah, Covington, Newtou Co., Ga ... .___.. ___. .____. .__. .__. _._. . .__ 200 
Peterkin, James A., Fort Mottr, Orangoburgh Co., S. C __.. ._. ._. - .____. .___.. 2% 
Peyton, E. G., Haalehurst, Copiah Co., Miss ._.__. ._.__. _.____ ._____ ._._.. _ _  126 
Piekering, John, Fontona, Miami Co., IEane .____. ._.__. - ..__.. .___.. _ _ _ _ _ _  _ _  223 
Plant, I. C., Macon, Bibb Co., Ga.. _ _ _ _  ..___. _____. .__.__ .____. ._.__. ..___. _. 72 
Plunket, E. B., Atlauta, Fulton C o ,  Ga .___  ._.__. _ _ _ _ _ _  ...__. ._____ ._.__. .._. 222 
Pointer, Monroe, Conio Depot, Psnola Co., I11 _._. .___ __.__. __.. ..._.. ...... .. 131 
Powell#. G., Versailles, Woodford Co., Ky ._.__. ._.._. __.__. .__. .__.._ _... . 218 
Powell, Shotwell, ICeywille, Charlotte Co., Ve ._...__ .____. _..__. _.___. ._.__. . 43 
Price, W. J., Fincastle, Botetourt Co., Va .___.. ._.... ..._.. ...... ...... ...... 34 

~ - - -. - . -. -. . .._. . _ _  .. _. . . -.-. . 

-. ._ 
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Pride. Francis. Cedar Hill. Robertson Co., Tenn .............................. 
Prince, hl . D., Henry M., Scottsville, Albomarle Co., Va- ..................... 
Pulse, Henry, Hornsonburg, Rockingham Co., Va ............................ 
Radam. William, Austin, Travis Co., Tex .................................... 
Raht. A., South Cottonwood, Salt Lake Co., Utah ............................ 
Raworth. E . F., Vicksburg. Warren Co., Miss ................................ 
Reese, Andrew, Lutherville, Baltimore Co., Md .............................. 
Reeves, W . N., Eufaula, Barbour Co., Ala .................................... 
Reynolds. Edwin €I., Rising Sun, Cecil Co., Md .............................. 
Riclinrdsou, Thomas V., Pbmnix. Baltimore Co., Md .......................... 

Iteiil, Oscar, Fcrguson, St. . Louie Co., Mo .................................... 

Ricks, Robt . E., Rocky Mount. Nash Co., N . C ............................... 
Riddle, Cbas . J., Fork. Boltimoro Co., Md .................................... 
Ridgely, Wni . A., Glenwood, Howard Co., Md ................................ 
Boop. Samuel, Wostminster, Carroll Co., Md ................................. 
Runner. Lewia W., Morgantown, Monongalia Co., W . Va ..................... 
Sndler. Wni., Now Salem. Harrfsou Co., W . Vn ............................... 
Salmay. Wm., Supt . of Spring Grove Cemetery. Station A, Cincinnati. Ohio .. 
Sanford, H . G., Warren, Bristol Co., R . I ..................................... 
Scott, David, Elkton, Cecil Co., Md .......................................... 
fieneeman, Charles, West Charleston, Miami Co., Ohio ........................ 
Shank. Michael. Harrisonburg, Rockingham Co., Va ......................... 
Shimmull. J . W., Prince Frederick, Calvert Co., Md .......................... 
Shirley, W . H., Harrisonvillo, Baltimore Co., Md ............................. 
Bhirley, William, No . 5 S . Calvert St., Baltimore, Baltimore Go., Md .......... 
Shinklo . A .. Covington. Xenton Co., Kp ...................................... 
Slingluff. C: Bohn. Towson. Baltimore Co., Md ............................... 
Smith. Wm . E., Albany. Dougherty Co., Ga .................................. 
&abler. Asa M., Spencerville. Montgbmery Co., Md .......................... 
Stabler. Robt. . M., Spenccrville. Montgomery Co., Md ........................ 
Subers. Samuel M., Macon. Bibb CO., GR. .................................... 177. 230 

................................ Spencer. H . L., Social Circle. Walton eo., Ga 

195 

93 
Yi 
116 
133 
241 
103 
144 
47 
201 
163 
110 
117 
l d 9  
132 
182 
12 
219 
la1 
124 
921 
88 
40 
87 
59 
17 
80 
96 
99 
73 
167 

Bummerour. Harrison. Warsaw. Milkou Co., On ............................... 
Taggart, Rush, Salem, Colnmbianth Co., Ohio ................................. 
Ted, Mrs . S . A., Kyle, Hays Co., Tox ........................................ 
Tewell, Wm . B., Rockhill, YorkCo., S . C .................................... 
Thomason. J . N., Paris, Henry CO., Tenn .................................... 
Thompson. jr.. Wni., Lemont, Centre Co., Pa ................................ 
Thornton. W . M., Lake, Scott Co., MisB ..................................... 
Thompson, Edv..ard, St . Johnland, Suffolk Co., N . Y .......................... 

Triplett, jr., L., M t  . Jackson. Shonandoah Co., Va ........................... 
Tschiffe~y, E . L., Hunting Hill, Montgoinery Co., Md ........................ 
%lloes, Thos . R., Rook Hill, Williamson Co., Tenn .......................... 
Tunis & Bro., W . W., Tunis Mills, Talbot Co., M d  ........................... 
van Antworp. W., Mount Sterling, Montgomery Co., Icy ..................... 
van Brunt. James A., 75 South St., New York, N . Y ......................... 
varnum. G . W., Montgomery City, Montgomery CO., MO ..................... 
Wallace, Mrs . M . A., Sherman, Grayson Co., Tes ............................ 
Waller, J . M., Mesin, Limestone Co., Tex ................................... 
Watson, C . J., Munfordville, Hart CO., Ky .................................. 
Welch, E . A., Catonsville, Baltimore Co., Md ................................ 
Welts. Leo. Wilmiugton, Clinton CO., Ohio .................................. 
wongor, John C., Dnyton, Rockingham Co., Vn .............................. 

Watts, Mrs . A . B., Newton. Newton Co., Miss ................................ 

90 
27 
10 
173 
57 
215 
168 
91 
186 
188 
74 
197 
239 
35 
138 
118 
111 
G6 
68 
7 

!B6 
123 
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Number. 
Wheeler, L. T., Corsicann, Navnrro Co., Tex ._._ .... _.._ ._.. . .... ._. _.. . - - __. 106 
White, C. S., Romney, Hampshire Co., W. Va .___.. ___. _... ____.. ._.-_. .____. 21 
Whitman, A. F., Nashville, Davidson Co., Tenn ___. _... .__. ,__. .__... ._._ .__. 25 
Wiles, F. I., Charlotte Hall, Saint Mary's Co., Md.. .__. _ _ _ _  __._ __._ _ _ _ _  ____._ 146 
Wilkins, A. H., Whitesboro', Grayson Co., Tex _____. ___. , __.. .__ _ _ _  .____. _ _ - _  92 
Willax, Michael, Baltimore, Baltimore Co., Md . . . -. . -. -. - - - - -. . . - -. . - - -. . -. - 122 
Wilmot, Samuel, New Castle, Ontario, Canada . ~ -. -. . _ _ _ _  _____. _ _  . ___.. _._. 5 
Wilson, B. J., Atlanta, Fultoii Co., Ga. _.. . . ~ ___. _ _ _  __. _____.  .____. ..._._ .__. 165 
Withers, Robt. E., Wytheville, Wythe Co., Va .__. _.____ _ _  .___._ ._.. .. ..__.. 180,234 
Wolf, Daniel, Fairplay, Washington Co., Md. - -. . . - -. . - - - - .____. . . - -. . -. - - -. . 109 
Wood, Pemberton, TJnion Ilriilge, Carroll Co., Md __._ .___ __.___ _ _ _ _  __.. .____. 155 
Womlrnff, E. B., Morristomn, Morris Co., N. J ._____ _ _  - .____. .___.. _..__. _.._ 0 
Woolfolk, J. L., M:idi~on~ille, Hopkins Co., Ky .___ .__... _.._ .._... .___ .____. 194 
Wright, Ab01 A., Griffin, Spnlding Co., G e  - __. -. . ___. _ _  -. - - - - -. _ _  -. -. _ _  . ... 160,231 
Wright, 13. B., Saulsbury, Hardeinnnn Co., Tenn ,__. _ _ _ _  - .____. .. ._.___ .____. 16G 
Yapr,  Win. O., Luray, Page Co., Vn _ _  ___.  ._._.. ___. . _ _ _ _ _  .__._. _ _ _ _  _ _ _ _  _._. 119 
Youug, Wm. L., Waverly, Clay Co., Miss .__. ___. _ _ _ _  _ _ _ _  .__. __.. _____. ._._.. 149 
Zahn, Frederick, Frizellburgh, Carroll Co., Md - -. . . . - - _ _  - - -. . . - _. . -. . - - - ... . 32 

d3.-TEIE SPAWNING OB BLUEFISH-AN OPINION O F  TEIE C)AUSE O F  
MORTALITY O F  FJlyH IN THE GULF O F  PXEXIaO. 

BY Ir. D. PIERCE. 

[From a letter to Prof. 8. F. Baird.] 

I have repeatedly taken bluefish in-Lake Worth, Florida, also et 
Jupiter Inlet, fully ripe and ready for spawning, in the month of Janu- 
my. I n  April, I have seen great numbers of young bluefish et the south 
end of Lake Worth. This is a salt-wnter lake, with no fresh water flow- 
ing into it of any account, and the only lake of' the kind 011 the Florida, 
coast. I have no doubt that it will be found that the bluefish spawn 
all along the Florida coast. 

I do not believe the theory that the occasional mortality of the fish 
of the coast is caused by poisonous water coniing froni the Everglades. 
If the water in which these dead fish were found had been tested with a, 

thermometer the reason would probably have been found. I once tried i t  
by immersion and succeeded in giving myself the worst chill I ever hadc 
The next day, for a distance of four miles, there were thousands of Ash 
on the beach ail floating in the water. All were what we call bottom 
or rock fish with one exception, the flying fish, of which a groat many 
were killed. This was in the month of July, when there was no fresh 
mater coming out of the Everglades within GO miles of where the fish 
were found. 

E~ISCAYNE BAY LIFE SAVING STATION, 
Jfiami, Fla., August 31, 1883. 
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64.-TIlE DERDIAN C A R P  A N D  ITS INTRODUCTION I N  TIIE U N I T E D  
UTA't'ES. 

B Y  CHAS. W e  SMILEY. 

[A paper read boforo the Auoricm Association for the Atlvri,ncernent of Scieuco, at the 
Miniiuopolis nicoting, 1883.1 

1. SYSTEXATIC POSITION, VARIETIES, AND ECONOMIC RELATIONS.- 
The Gernian carp belongs to the family Cyprinidu?, and genus Cyprinus. 
Of the Oyprinzcs cnrpio there are three varieties: the scaled, which is 
the most edible; the leather, which is the most prolific; and the mirror, 
Which is interinediate between the other two. The cominon gold.fish, 
Cyprir~trs azwatzcs Liiinaus, is an allied species, with whicli the German 
carp very readily hybridizes. 

The prcseut purpose is not to speak of carp from a biological stsnd- 
point, but from an economic one, especially as there is little athat is new 
with reference to its biology and much that is iiew when economically 
considered. 

2. HISTORY O F  ITS INTRODUCTION.-The carp was originally from 
Central Asia, whence i t  \vas introduced into Europe a few centuries ago: 
into England in 1504, and into Austria in 1217. It is alleged that Capt. 
Eenry Robinson brought carp from Holland to the United States about 
1830 and put them into his ponds a t  Nowburg, N. Y., from whence they 

'escaped iuto the Hudson." AS nothing practical cam0 of this, the real 
introduction of carp iuto the United States dates from May 26,1877, at 
Which (late Mr, Bud. Hessel arrived from Bremen with 345 carp of dif- 
fereut varieties for the United States Fish 0ommission.t These mere 
propagated under the direction of Prof. S. I?. Baird. The distribution 
of their young commenced in the fall of 1879, arid has continued to the 
Present time in  increasing quantities aunually. The number distribu- 
ted in 1879 was 6,203 to 273 applicants in  24 diff'erent States of the 
union. I n  ISYO, 31,443 were distributed to 1,374 different applicants in 
34 different States arid Territories. During the past semon 113,605 have 
been distributed in lots of from 15 to  20 to each applicant. 

3. NUURAL msToitY.-Tlie carp prefers a pond containing warin 
Water and muddy bottom, but neither of those are absolutely essential. 
It feeds upon such worms arid lower forms of animal life as are within 
its re :~h ,  but never upon other fishes. It will, however, eat its own 
eggs if forced to by hunger. It is very fond of .iregetable food, such as 
lettuce, cabbage, leaves of various water plants, seeds, grain, meal, 
bread, craclrers, corn-bread, &e. Most anything you would give to 
chickens you CBU give to carp to eat. 

-~ - 
* See Bulletin of tho United States Fish Commieuion, 1862, page 25. 
tReport of United States Fish Commissionor for 1877, page 43. 
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If the water is warm, the summer long, and there be plenty of food, 
either natural or artificial, the growth of the carp mi l l  be surprisiugly 
rapid. There are well authenticated reports of i t  reaching 3 pouuds 
in one year and G pounds in two years. If no artificial food is fiiruished, 
and there is also a scarcity of natural food, or if the climate be cold, the 
growth will be much less rapid. Indeed, wheii the water becomes quite 
cold it will partially bury itself in mud and  lie in a dormant stato 
through the entire minter and until spring filirly sets in. In the soiith- 
ern part of Texas it is probable that the carp will not be forced to hi- 
bernate a t  all except in case of an uiiusually severe winter. I n  tho 
northern parts of' Maine and Minnesota it inay be expected to liibernato 
nearly half the year! As i t  caunot grow during its hibernation it is 
easy to see why so much more rapid growth is obtained in Texas than 
in Vermont. There is little danger, however, of it freezing to death, for 
carp have survived in tubs of water over which 8 thick film of ice has 
accumulated. 

Carp usually spawn in cool latitudes the third year, in temperate lat- 
itudes the second year, aiicl there are well authenticated instances of 
its having spawned in Southern Texas a t  the age of one year. These 
cases, however, are where carp are supplied with an abundance of food, 
well cared for, and protected from their numerous enemies. 

The enemies of carp are legion, and in many cases exterminate the fish. 
Not only do all kinds of carnirerous fish prey upon its young, but nearly 
all kinds of fish will eat its eggs. Frogs, makes, and turtles will eat 
both eggs and young in numerous quantities. A snake was recently 
killed a t  the carp ponds in Washington in which was found over 2b 
young carp and numerous undigested slmletons of the same fish. One 
medium size snake, if furnished the proper facilities, cau be depended 
upon to eat 40 carp per day, one thousand per month, or five thousand 
each summer. Divide your number of young carp by this figure and 
you can find out how many sualres it will require to esterminatc Sour 
young. Various birds, such as kingfishers, bitterns cranes, herons, 
and fish-hawks understand catching carp muuli better than the average 
farmer. About the 17th of July last a marsh hen was shot a t  the 
Washington carp ponds whose stomach contained 38 young carp, and 
a night heron whose stomach contained the heads of' 78 ~-oung carp. 
I n  many cases where the carp have been left' to tho mercies of these 
enemies they have succumbed. The only proper method is to furnisb 
protection to the carp until they reach puch an age as to be well able to 
cope with these enemies. I t  is therefore best to separate the spawning 
carp from all other animals, and carefully protect the eggs of the S O U I I ~  
for as long a time as conveuient. 

I n  regard to the food qnnlities of carp, i t  rankH somewhat above tho 
ordinary native fish, such as buftalo, mullet, suclwrs, mud-fish, croakers, 
mill-roach, perch, sunfish, &c., but it, is hardly equal to the high-priced 
delicate class of fish which includes the bass, trout, and shad. A d  
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yet inany persons who are cultivating carp declare them equal to  any 
fish they ever tasted. If carp are grown in muddy oi. polluted water 
their flesh, like that of any other auimal, will be iiupregnateci thereby. 
But the carp may be removed to pure water for a n w k  during which 
the system will be purified, and at the end of which ewii these will bo 
good eating. Some have alleged that salting such over night will 
greatly improve the flavor. Dying and immediate1.y :tfter t h  spawn- 
ing season adult carp, lilre all other fish. beconie soft and unfit to eat. 
Some persons have ignoraiitly tasted of thein a t  this season, aut1 have 
therefrom very uuj ustly condemned them. Carp contain bones, of 
course, but in the adult the flesh flakes off from the bones very nicely. 
Bven in the small ones the bones are no more objectionable than in the 
average fish. 
4. THE METHOD OF DIsTRIUUTION.-~CVera1 breeding ponds hare 

been fitted up at  Washington from tlhe so-called Babcock 1;dres and 
from extensions into tlie Potomac marshes. These will present a very 
picturesque appearance, in addition to their usefulness, after tlie recla- 
niatioii of the Potomac flats. These ponds aro constautly watcliod by 
their superintendent, Mr. Rud. Hessel arid liis assistants, who have 
abundaut Facilities for destroying enemies, draining the ponds, sup- 
plying fresh water, food &c. At  the proper season, which eutencls 
from October 15 to January or February, tho young are scut out by one 
of two methods: first, they are put in five and ten giklloll cans of water 
and loaded in the cars of the Fish Commission, of which there are two 
fitted up with suitable appliances for carrying a11 kinds of fish. These 
cars, which present an outward appearance of pal lor cars, are dispatched 
on passenger trains to central points in all the diRerent States of the 
Union, where installments may bo delivered to Stat0 fish comruissiou- 
ers or the carp treated by the secoud method. Second, a quart pail 
containing a pint of water aud 15 to 20 carp can be sent by exp&ss to 
any distaiice which will not require nioro tliaii 3G to 48 hours, or even 
further, if the water can be changed meautirne, almiys provided that 
Water enough remains in the pail to corer tlie back8 of the fish. Most 
of the States of the Union have appointed State cornmissioaers, mho 
receive installments from the United States Fish Colnniission ant1 dis- 
tribute them to applicents within their jurisdiction. Many of them have 
a150 established propagating ponds, in which they are :tlreacly produc- 
ing young by the thousands and tens of thousands. Sotne private 
speculators have received carp from tho United States Fish Corn&+ 
sion, reared young, and are now selling them at  specnlatioc rates, The 
price list of one of these gentlemen states that he will sell mirror carp 
ten inonths old at $75 per hundred, scale carp teu nioiiths old, :tt $70 
per hundred. Large fish are oven sold a t  five dollars a pair, and would 
perhaps bo sold a t  higher rates mere i t  not for the fact that the United 
States Fish CoInrnission furnishes its 81iiall fish free of cost. Tho ex- 
Dress charges constitnte the only expense to tho  rccipiont. 
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6. ECONOXIC RESULTS.-The cultivation of fish is destined to bo 
come as importan+, among the Ainerican farmers and planters as the 
cultivation of cattle, sheep, swine, poultry, or of' graiiis, fndts, and 
berries. They hare  long since ceased to leare the latter to shift for 
themselves and to cope with their enemies, knowing that in  such a strug- 
gle live stock, grains, and fruits come off second best or succumb. 
Fish should receive the same care ant1 attention, both as to improv- 
jrig varieties, artificial propagation arid gromtli. Tlie practice which 
fhrmeru will obtain in carp culture will probnblj open the w a j  to the 
successful cnlture of' iwrioixs other Itinds of fish. The hardiness and 
mitle range OF diet and the rapid gromtli of' carp especially fit it to be 
the precursor 111 fish farming. Erery rural conimnnit,y is destined to  
hare its fifih ponds i n  the tmue nbnndnnce that it has its pig pens or 
its poultry yards. This will enable ever3 farmer, however remote froin 
market, to introduce fresh fish into his bill of fiire a t  a very trifling cost. 
The carp may be macle a pleesurable pet, learning to come to its food 
a t  call, if' liabitually fed i u  one 1)lace, and in shallow mater, or npon D 

plank subiiierged a few iuches. From these places, by rea8011 of its 
tameness, it can be taken even with the hands. Finally, there is no 
more tasteful arid econoniic means of decorating a plantation or a coun- 
try seat than by a carp pond neatly prepared and protected. If, how- 
ercr, any persons shonlrl imagine that these good results are to be at- 
tained merely by filing an application for carp aud upon the receipt of 
the fish leaving them to shift for themselves, nncl unaided to cope witski 
their enemies, i t  is well that their minds be disabused at  the first, for 
there is no provision of nntnre anya here whercby a man shill obtain his 
daily bread except by the sweat of his brow. 

UNITED STATES FISH COMBTISSION, Augmt 21, 1883. 

(IS.-PROCEIYS OW P R E S E R V I N G  WISH. 

B y  RALPH S .  JENNINGS. 

[Patent No. 273,094, granted February 27, 1883.1 

CLAIM.-The process, substantially as descri5cc1, of treatingsalted fish 
for the destruction or killing of the alga germs contained in tho salt of 
such fish, such process consisting in rapidly passing, a t  or itbout a t  A 

speed as hereinbefore mentioned, the fish over a sufficiently heated sur- 
face, or through or in contact wit11 heated air or superheated steam, itt 
or about ;L temperature of 4000 Fahrenheit, so a8 to superficially heat 
the fish to an exteiit required to kill the said germs, without heating tho 
interior of the fish to tho injury thereof. 

BALTIMORE, MD., Atlgust 10, 1882. 
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50.--PISIK.CUIATURE AS BEEN AT TIlE LONDON EXIIIBITION, WI’FE 
SPECIAL BEPEIIENOES TO 1TB IIIMTOHY, APPARATUB, A N D  THE 
RIETIIODS USED I N  TIIE UNlTED STATES. 

B y  A. A. We MUIBRECIIT.* 

“Neglectecl’7 is an ugly word; wherever it is spoken, the idea of 
(‘neg1ect of duty” 6eerns to be irnp1ied.t Whenever a public interest 
is referred to, such neglect of duty can only be laid to the charge of the 
Government. This does fortunately not yet apply to the subject of 
which I am going to treat. The Government of the Netherlands has 
for a long number of years taken a lively interest in everything relating 
to our fisheries. Many measures taken by our Government show thst 
i t  has a t  all times not only matched over the iuterests of our fisheries, 
but has also occupied itself with the question so intimately connected 
therewith, viz : Are our rivers, our inland waters, and the lakes along 
our coasts sufficiently supplied with fish; and, if not, how can the num- 
ber of fish be increased ? If thore can be any question of neglect of a 
public interest, this cau surely not be laid to the chargo of our Govern- 
ment. Now, however, is the time to strain every nerve, if we desire to 
reap the fruits of film seed which has been sown here and elsewhere, and 
not to allow ourselves to be outdono by others. 

If any o ~ l e  wishes to be convinced that a great public interest of the 
Netherlands is in danger of being negk?cted, unh3SS the matter is talcen 
in hand speedily and auergetically, let him this summer visit the In- 
ternational Fishery Exposition in London. 

After having left the Exhibition road, you turn to the loft, and, by 
Paying a shilling, are privileged to enter the portals of this world’s exposi- 
tion, the seemingly endless hall extending before you, in which the Brit- 
ish exhibitors have placed on exhibition innumerable models of ships 
and fishing apparatus. 

About half-way up this hall you turn to the right, and you soon find 
Yourself between the Netherlands’ and the Danish exhibit. Whilst the 
former, with its large number of nets, gracefully arranged, i~nlnediately 
makes you feel that you &re in a Fishery Exposition, tho latter, through 
its Arctic, colonies, represented by skins and fishing apparatus from the 
Cold North, forms a suitablo transition to the Newfoundland exhibit, 
Where ico bergs and seal-hunting will engage your attention. Turning 
again to the right, and proceeding a few steps: YOU find yourself in that 

* Zm ljerwaurloosd V o z b b e k ~ n g ,  in a r~print from ‘ I  clo Gids,” No. 7, Utreoht, 1883, 

t Tho title of this articlo in  tho original wacl ‘ (A IIQgloCtd public interost.”-~DITOR. 

---- ____ - 
Translated from tho Dutch, by IIICRMAN JACOBSON. 

B~ill. U. 5. P. C. 83-02 
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part of the Exhibition where I intended to lead sou, and where I shall 
hold you for some time, r i z ,  the exhibit of the Uiiiteci States. Here 
you find ga thered, with astonishing corn pleteness, everything relating to 
the fisheries of the Union. Do not ask me how much Congress appro- 
priated to cover tho expense of America’s share in the great London Ex- 
position ; but if 37011 should ask, and receive an answer, don’t compare it 
with the amount which the Netherlands exhibit had at its disposal j or, 
rather, keep in mind the coniparisou betmeeu the two sums whenever 
you wish to compare the completeness of t)hese two exhibits. 

This, however, is not the principal object of our visit to this exhibit, 
and its tasteful arrangement must not cause us to forget the L‘ wcum- 
stance that, for the present, we only wish to become acquainted with a 
part of it, viz, that relating to fish-culture. Every one knows what 
this word means. But i t  may riot be generally known that the fimt fish- 
culturist was  a German, by the uanie ot ,Jacobi, who lived from 1709 to 
1784, and who, in the year 1765, 1)ublishecl a work on the subject, which 
was the first of the niiinerous publications relating to f ishal ture  
which have appeared since. ‘( Breeding of fish,” ‘( artificial breeding 
of fish,” these are two other terms for the same idea, viz, that  of human 
aid extended to fish at  the time when they propagate their species. 
This aid consists in accelerating the production of the eggs, in impreg 
nating them, and iu protecting both the eggs and the young fish during 
the first period of their development. 

It is self-evident that under these circumstances a couple of fish cat1 
produce a much larger number of offbpring than when they are left to  
themselves, when the eggs, from the moment they have been laid, are, on 
all sides, exposed to Iiumerous dangers, from which they are protected 
by man’s interference. Hence the term (6 artificial breeding of fish,” 
which, however, is not well chosen, as tho whole process of breeding 
and the development of the egg takes place in an entirely natural man- 
ner, human aid only being engaged in removing as inuch as possibl0 
everything that could hinder or injure this natural process. If for this 
more numerous offspring suitable natural conditions cm be found, such 
as good water and good food, there is no doubt that, by a constant r e p -  
tition of this experiment, the quantity of fish will be considerably io- 
creased, and consequently a larger supply of healthy human food will be 
furnished, and the interests of the fishing-trade will be furthered, i f  not 
by securing a larger revenue to the fishermen, a t  any rate by giving 
employment to a larger number of people. By a rational application of 
the rules of fiystematic fish-culture, tho well-being of a country-provided 
it possesses a considerable area of water, and a large portioii of tho popu- 
lation is enga’ged in the fisheries-can be furthered rapidlyand substho- 
tially. Opinions, however, may be divided as to tho idea of r s t i o d  
application ; and here we are met by one of the main questions re la ti^'^ 
to fish-culture as a public interest. 

This mill become very evident if we look round a little in the Arne+ 
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can exhibit, and compare it with the efforts in fish-culture made by other 
countries represented in the Exhibition. We shall very soon becomeim- 
pressed by the fact that whilst in Europe fish-culture, if not exclusively, 
at any rate principally, occupies itself with the Salmonid@ (salmon and 
trout), America also raises artificially other kinds of fish. We find that, 
besides the Salmonidm, America raises, on a large scale, fish belonging 
to the Clupeid@ and the Cyprinid@, and even codfish (Gadidce). As 
regards the last-mentioned species, this seems almost incredible. When- 
Over I have taken the trouble to protect a codfish, when still in the egg, 
and as a young fish, I found that in that condition it \vas worthless for 
me, because, to make it grow as i t  should, it must return to its own ele- 
ment, the sea; and there to find him agaiii at a later period seems just 
a8 hopeless as tho desire of Polycrates that the waves of the ocean should 
return to him his golden ring ! And still, correct as this reasouiug may 
appear, the Americans will prove tho wholo thing to UP, even if you 
should wish it, in dollars and cents j whilst the happy fishermen of 
Gloucester, Mass. would soon convince you of the contrary, if you were 
to tell them that their increased cod-fisheries were simply caused by 
accidental circumstances, and not by the energetic work of Prof. Spen- 
cer F. Baird and the United States Fish Commission. 

The fact that such a conservative class of people as the fishermen have 
so soon become convinced of the favorable results of the artificial breed- 
ing of codfish, finds its very simple explanation in the circumstance 
thah those codfish which from the very beginning have been experi- 
ment& with belong to 1~ gray variety, whilst so far almost exclusively 
reddish codfish were caught in those regions. The year following the 
first experiment numerous young codfish of the gray variety were caught; 
&mise in the following year, when they were coiisicierably larger; and in 
the third year even the greatest doubters had become convinced. Satsi. 
factory proof had been furnished that codfish placed in the sea either 
remain in the same region, or, at a n y  rate, return to  the neighborhood 
where they ]bad been. originally placed by the $fislmdturists. 

I have specially cited this example with the view”of illustrating what 
in my opiulon, is the proper meaning of the term “rational application.’, 
It takes $he form of 6‘ care of the Government,” (( matter belonging to 
the Government,” not of private initiative or private industry. I ask, 
What prira@ individual mould have furnished the nioney to place mill- 
ions of young codfish in the sea B And if such B nian had been found, 
hi8 future heirs would justly hare called him light-minded, and ha 
Would have run the risk of being placed uuder supervision of proper 
Persons as being a spendthrift. But when the Governmmt makes 
these experiments and malces practical application of the results of such 
experiments on a large scale, it encourages not only an important 
branch of industry, but the iiicrease in the number of fish caught will 
Prove R benefit to the general public. The chairman of the American 
divisiorl said t o  me, 6‘ IU our country we woulci as little tliink of leaving 
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fish-culture to priva.te effort as of taking from the hands of the Gov- 
ernment the care of the light-houses.” 

Well said; but probably not very pleasant for the ears of true ad- 
herents of the Manchester school. These words should be taken to 
heart in Europe, and especially in the Netherlands; alt8hough it must 
not be forgotten, that with us the propagation of the salmon, which is 
strongly encouraged by the Governmentalso financially-is in good 
hands, and that four institutions rival each other in  producing young 
salmon, which are, at the rate of half a million per annnni, placed in our 
rivers. Where private egorts aided by the Government have already 
obtained such important results, it would not be advisable all of a snd- 
den to place the whole matter under Government care. But we men- 
t,ioned already that in tho public interest, of which we are speaking, 
the salmon is onlyconcerned to a limi ted exteut. River fish like the shad, 
pond-fish like the carp, and sea-fish like the cod, are still waiting for 
the hands and brains of men willing and competent to increase their 
number tenfold. 

It is in our immediate interest that  such men be found in the Nether- 
lands, so we may be the first to reap the fruits of America’s teachings, 
and to take the front rank in the European fish markets which belongs 
to us, on account of our more, numerous marine products, rather than 
to other countries which, owing to their nature and location are less 
favorably situated, and are not able to imitate the example set by 
America as well as w e  can. Let us briefly review the history and prac- 
tical application of fish-culture in America: 

Although as early as 155.3 experimcnta in fish-culture were made in 
the United States by private individuals, the first public measure of 
importance was not taken till 185.G, when the State of Massachusetts 
appointed three L L  fish commissioners.” The question was not yet ready 
for solution. It was not till 1865 that the samc State appointed a per- 
manent Fishery Commission. 

‘6 Meanwhile an enterprising private individual, Mr. Seth Green, had, 
in 1864, succeeded in showing that fish-culture may be carried on io 
such a manner as to become a source of pecuniary profit ; and in lS67- 
only sixteen years ago-the first piscicnltural establishment in the 
United States was founded by the State of Massachusetts. Till tho 
year 1870 various kinds of fish, especially shad and trout, were raised 
with constantly increasing success, the above-mentioned Seth GreeD 
taking the lead, and distinguishing himself, among the rest, by the io- 
vention of the c b  shad-box.n 

The year 1871 was doubtless the most important year in the his- 
tory of American fish-culture ; as that year was to witness the found- 
ing of two jnsbitutions, originally differing in their character and in- 
dependent of each other, but later mutually aiding each other and 
thereby exercising a most beneficial influence on each other’s activity- 
1 refer to the ‘< American Fish-culturist Association” (which in 18v6 
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changed its name to the (I American Fish-cultural Association"), and 
to the 6‘ United States Fish Commission?’ Of the nine Government insti- 
tutions, which are either wholly or in part intended for making investi- 
gations on the field of pure and applied science, * the United States 
Commission of Fish and Fisheries is a t  this day, to quote the words of 
its historian, the most prominent of the present qforts of the Government 
in aid of a,ggressive biological research.” Every person in Europe who has 
followed its career and who has studied its reports, will cheerfully sub- 
Scribe to the truth of the words quoted above, which in such terse 
form expresses the deep interest which the Government of the Union 
lakes in these researches j and we must not fail to mention that the 
energetic American mind did not only invent this term (“aggressive 
research,)), but that i t  has also understood to make the aggression in 
Such a i n a ~ n e r  as to conquer all opposition. 

On the 9th February, 1871, a joint resolution of Oonpess authorized 
the Goverumeiit to  appoint a Commisioner of Fish and Fisheries.” 
Year by year it had became more evident that the Central Government 
lnust give the first impetus towards a new development of the fisheries. 
4 person was alreadiin view who by his learning and experience would 
be the man to be placed a t  the head of this new Commission. This per- 
8on was Prof. Spencer F. Baird, the one who, at the Berlin Fishery 
axposition, was awarded the great prize of honor which the Emperor 
Of Germany has given for the best exhibit. The object for which he 
Was appointed was indicated by the following : ‘( to prosecute investi- 
gations on the subject of the diminution of valuable fishes with the 
View of ascertaining whether any and what diminution of the number 
Of food fishes of the coasts and the lakes of the United States has taken 
Place ; and if so, to what cibuses the same is due ; and also, whether any 
and what pro&tive, prohibitive, or precautionary measures should be 
adopted in the premises, and to report upon the same to Congress.” 

It will be seexi that in giving this charge fish-culture m7as not yet 
mentioned. Nothing was done in this direction until 1872, when repre- 
sentatives of the Fish.Cultura1 Association petitioned the Government 

make the newssary appropriations for this purpose. Congress granted 
the petitiou. Every year this item is given in the appropriation bill, 
and the amount has been increased from year to year. A t  the same time 
fish-cdture has occupied a place of constantly growing importztnce on 
the programme of the Fish Oommission. More than a million dollars 
has, during the last twelve years, been appropriated by the Government 
of the Union, whilst the thirty-one States which had created Fish Com- 

These nine institutions are: (1) The Gcologioal Survey: (2) the Coast and Geo- 
detic Survey; (3) the Naval Observatory ; (4) Tho National Museum ; (5) the Depart- 
ment of Agrioulturo; (6) the Entomological Commission; (7) the Tenth Census; (8) 
the Smithsouian Bureau of Ethnology; (9.) the U u i t d  Stdikes Commission of Fbh 
and Fisheries ; to n*hich nlust be added, 8 s  nu institution founded by &private indi- 
vidual, the Smithsollion Institution. 

- 
* ,  
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mission8 of their own appropriated sums for this purpose varying from 
$1,000 to $10,000.” 

These figures will show sufticiently what pecuniary sacrifices the 
United States hare cheerfully made in the interest of fish-culture; and 
we must now give some attent,ion to the work of the Conimission, which 
shows very important results. 

I n  the first place it inaugurated a systematic investigation of the 
various rivers and water-courses of the United States, and of the 
physico-biological lams and problems which govern and relate to the 
life of fish in these wkters. I n  making this investigation the Commis- 
sion did not confiue itself to those fish which are useful to man as food, 
but considered its task from broader and more generally scientific. 
point of view. 

It devoted its attention alike to all inhabitants of the water; i t  gath- 
ered data for a natural history of all kinds of fish; it learned to know 
not only the fish themselves, but also their friends and enemies, their 
food, and the dangers threatening their life. A t  the same time it gave 
its attention to the food and the enemies of the various auimals, both 
useful and hurtful, which share the water with the fish. Nor did the 
Commission fail to take note of the currents and their degree of swift- 
ness, of the temperature of tlie water, and of many other physical con- 
ditions which exercise an important influence on the life and growth 
of most fish, and which doubtless have a good deal to do with the peri- 
odical migration which many kinds of fish undertake at certain seasons.+ 

I n  various ways R large collection of diEerent fish and other marine 
animals was gathered, which formed an iuvaluable material for scien- 
tific investigations. 

To aid the work of the Cornmission a steamship, the AlbatrosR, was 
built, and which was first used by the Commission for studying the 
migrations of the mackerel, and the food and migrations of the herring. 
It has, moreover, nom been resolved to establish a large aud permanent 
zoological station a t  Wood’s Holl, for which $!35,000 have been appro- 
priated. 

In the second place the Commission devoted its attention towards 
obtaining the most accurate data relative to  the dieerent methods by 
which the fisheries are carried on, and to the history of the fisheries* 

*The following are the exact figures : New Hainpahire, 1866-’79, $22,663 ; Vermont, 
1871-’79, $7,880 ; Connccticut, 1868-’70, $43,300 ; Pennsylvania, 1873-’80, $99,030 i 
Maine, 1867-’80, $36,975 j New York, 186W79, $165,000; California, 1870-’79, $37,000 ; 
New Jersey, 1871-’80, $39,500 ; Rhode Island, 1870-’79, $10,500 ; Ohio, 1873-’80, 
$29,000 ; Wisconsin, 1873-’80, $38,800 j Iowa, 1874-’80, $22,750 j Minnesota, 1875-’80, 
$22,500 ; Ihntucky, 1876-’80, $11,000; Kansas, 1”77-’80, $2,000 ; Colorado ; 1877-801 
$2,400, Nevada, 1877-’80, $5,000; West Virginia, 1877-%0, $3,900. 

t At the inatauce of my honored colleague, Prof. BiujB. Ballot, director of tho Meteor- 
ological Institute, observations have also been talreu in the Netherlands, on board veB’ 
Bels which mere engaged in  the herring fisheries, relative to the influence which the 
temperature of the sea-water exercises on tlie migrations of tho herring. Theso in- 
vestigations, however, h a w  been discontinued for a number of yews.  

[Cf. p. 150.1 
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This includes the gathering of extensive statistics relative to the fish- 
eries and the fish trade. 

In this way the Commission hopes to obtain an accurate kiiowledge 
of the influence which man is capable of exercising on the decrease or 
increase of fish; it also endeavors to make its work one of practical 
usefulness by directing attention to fishing-apparatus which threatens 
to oause the extinction of certain species of fish, and for which other, 
less liurtful npparat,us might easily be substituted. 

Ihxentlg Cougress appropriated $60,000 for gathering these statistics. 
The report of these investigations comprises about 3,000 pages, with 
700 to SO0 engravings. Of this report 10,000 copies will be printed, 
and freely distributed in the most liberal nianuer. A total sum of 
$30,000 was appropriated for the publication of this work 

After having given some idea of the extent of the worth of this com- 
paratively $ouug American Fish Commission, and having anew assured 
our readers-as will become still further evident-that its work has borne 
rich fruit iu d l  directions (which fact is also proved by the constantly 
increased appropriation annually made for this Commission), a compar- 
ison between Arnerica and the Netherlands-as regards activity in this 
field, may not be out of place. The Netlierlands have possessed since 
the year lS57, and therefore for a period of  more than twenty-five years, 
its Board of Sea-fisheries. This Board was exclusively an advisory body, 
aclvisory in the sense of directing the attention of the Goverumerit to 
existing abuses or defects. I n  other words, i t  took the initiative in dl 
matters relating to the interests of the fisheries. Among the many im- 
portarlt measures taken by the Goveriiment a t  the advice of this Board, 
confiniiig ourselves to the most recent times, me will mention the aboli- 
tion of the Goveriiment stamp 011 the herring-barrels, which caused a 
considerable increase in the quantity of herring exported from the 
"etherlands and the lam of 1881 regulating the fisheries in the Zuyder 
Zee. 

With regard to  this lastmentioned law, whose practical advantages 
and disacivautages we will uot discuss in this place, it would have been 
desirable to collsult naturalists and profit from their lrnowledge and ex- 
perience. In  fact, the need was felt of a firm scientific basis for those 
rules ancZ regulations which were to govern the fisheries. And for such 
a basis there \vas hardly any material whatever. It becaine evident that 
Such material could not be obtained except by aggressive biological 
research,?' aud that not even a beginning had been made with the neces- 
Qry investigations. 

America, however, had set the esample. Encouraged thereby the 
above-meutioned Board urged upon the Oomrument the desirability of 
establishing a permanent zoological station a t  some place 011 the coast- 
best a t  Nieuwediep--\vith a permauent director and Changing Staff O f  

Young and active assimmts, for an exhaustive study of all the questions 
relating to  our coast fisheries, with a view of drawing up reliable regu- 
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lations for governing these fisheries.* But alas the memorial of the 
Board did riot meet with a favorable reception by the majority of the 
lower House of our Parliament. In  spite of its being strongly advocated 
by Minister Klerch, many of the members could iiot see the direct use 
of such ;I measure (see the speeches by several members of the lower 
House), and in December, 1881, the motion, when put to the vote, was 
lost, 26 roting in favor, and 41 against it. Perhaps the time is near- 
and would that the London E’iahery Exposition might hasten it-when 
the eyes of our representatives will be opened to the great importance 
to the welfare of our country of l1 aggressive research.” Some energetic 
men, to take the matter in hand, and a liberal appropriation for carry- 
ing on the work would be the wami sunshine and the powerful fertilizer 
which wonld in a short time turn this barren field into a rich and pro- 
ductive one, thus proving a benefit to our entire connt,ry. 

But even more than these investigations, the importance af the third 
part of the programme of the United States Fish Commission will be 
evident to any one who has given some attention to the subject; I mean 
the carrying on of fish-hulture on a large scale, and by the Government. 
Arid of its importance I would like to conviiice all my readers. For this 
purpose I must give a more detailed description of the manner in which, 
in America, this ‘‘ Government care” is exercised. 
. I will begin by mentioning some of the aids which have been fiirnished 
by the Government for attaining the object in view. In  the first place 
a steamship of 600 tons has been furnished (besides the steamship of the 
Commission referred to above), costing $60,000, the ollicers and crew 
of which are fuhished by the Navy Department, and whose duty i t  is 
to occupy themselves with the propagation of the shad in summer, of 
the codfish in winter, and of the mackerel in spring. 

There is no better place for doing this work than such a floating 
workshop, more especially when we consider the greet extent of the 
American coast line. Besides these steamships i t  became necessary to 
have railroad cars of a special construction. They were furnished at 
once, and a t  the present time live fish of different ages are safely con- 
veyed throughout the whole vast territory of the United States. It is 
hardly necessary to state that these cars are of a special construction ; 
nor will I here give a detailed description of the basins and various 
other contrivances for keeping the water fresh. All this can be studied 
et the London Exposition from excellent models. 

After briefly mentioning these matprial aids, we must not forget to 
refer to the intellectual aid placed at  the disposal of the Commissiou- 
Under the supervision of the Comtnissioner there js a full staE of experi- 
enced and skillful naturalists, which works into a whole all the various 
observations, and orders the new investigations called for by such ob- 
servations. Their ranks are filled by young men who, after having 
completed their education a t  some college, desire to devote themselves -- 

* Sco tho Oficiel R e p r t  ou tho Netharlenil See-iisharios, published in 1880. 
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to the science of zoology, more especially in a field where that science 
not only promises to supply many of the daily wants of the masses, but 
where i t  has already accomplished a great deal. They are the men 
who use for investigations in the field of embyology the exceedingly 
valnable scientific material furnished by tlie numerous stages of develop- 
ment of fioh which ma,y be observed in practical fish-culture. We may 
doubtless look for important communications relative to the results of 
these scientific inrestigetions. 

Round this staff of scientists there lras gradually been formed an en- 
fir0 camp of officers who are thoroughly versed in the more mechanical 
work of fish-culture and fish transportation. The catching of mature fish, 
the impregnation of the eggs, the care of them during their development, 
and the raising of the young fish can only be intrusted to experienced 
persons, although a scientific educatiou is not required for this work. 
It is self-erident t h a t  any onc wlio desires to carry on fish-culture on a 
large scale must endeavor to obtain men who have had a good deal of 
practice in that line. 

Let us now illustrate by two examples, the shad and the cod, what 
different methods and aids the Americans employ for reaching the great 
object in view, viz, a considerable increase of salable fish, cheap and 
wholesome food for the masses, and thereby an improvernent in the 
condition ofthe common people. 

As soon as the Shad is ready for spawning, about the month of April, 
the officers in charge of propagation of this kind of fish go to those 
places where large numbersoishad are found. TO these places the neces- 
sary apparatus is forwarded, and suitable locations are selected for 
carrying on the work. 

These are 
caught exc1usively by night. Thus there were, in 1878, from 82 shad 
obtained no less than 1,605,000 impregnated eggs. For the develop- 
ment of these eggs it is necessary that they remain in flowing water; 
and as they are heavier than the water, and therforc sink to the bottom, 
cone-shaped glass or metal funnels are used, into which the water enters 
from bebw through a iiarrow opening and flows out a t  the top through 
a gauze covering. Thus a very large number of eggs may be kept in 
a fresh conditioii within a comparatively small space, and iuay thus be 
safely developed. By a small modification of this app:watus the same 
current is used for separatjng the dead eggs and all impurities from 
the liealtliy eggs j while the latter remain near the bottom, the former 
are by the current carried towards the top and over the edge, end are 
thus easily removed. 

I n  order to work a large nuinbor of eggs a t  the 8ame time, Seth Green 
many years ago invented a so-called (‘ shad-box,” vdiicli he kept floating 
in the current, the water beiug freely admitted to thc, inside through 
the front, which is of gauze, and p h e d  in a slanting position. This 
was doubtless a, great improvement. I n  stormy weather, however, 

Tho first object is to obtain mature fish of both sexes. 
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these boxes, of' which there mere always several joined in a row, ran the 
risk of being hurt or upset, whilst they were useless in places whexe 
there was not much of a current, or, still worse, where the influence of 
the tide made itself' felt, and where, therefore, for a certain time, there 
was no current passing through the boxes. 

Major Ferguson has made an invention which not only obviates this 
difficulty, bu t  which also enables the Americans to carry on shad-cul- 
ture on a much larger scale and with the aid of steam-power. Briefly 
discribed, this inreution is as follows: On the left and right side of a 
vessel, or raft, a large pole runs parallel with the sides of the vessel, 
from which are suspended alarge number of buckets with gauze bottom. 
Their number may be increased as occasioii requires. The poles, and 
with them the backsts, are moved up and down by means of a steam 
engine placed in the vessel, or on the raft, in such a manner that the 
upward motion is slow ant1 the clownward motion rapid. In these 
buckets are placed the impregnated shad.eggs which are to  be devel- 
oped, and t h e  upward and downward motion is regulated in such a man- 
ner that the buckets do not leave t h e  water, but are not entirely sub- 
merged, which would endanger their contents or cause them to be lost. 
This can also be prevented by placing a gauze covering on the top of 
the buckets; if this is done the entire motion of the buckets may take 
place under the water: which sometimes becomes necessary, when the 
temperature near the surface is too ]OF, and t h u s  exercises a hurtful 
influence on the development of the eggs. 

It will be seen at. once that by this apparatus (l), shad-culture can, 
if necessary, be carried on in water where there is no current whatever, 
and (2), that this culture cau be carried on on a much larger scale than 
could bo done formerly. In 1870, or four years ago, no less than 
16,062,000 young shad were distributed and placed in different rivers. 

I t  should also be observed fhat the American shad (Alosa 8apidissima) 
greatly excels, by its delicate flavor, our European shad (Alosn vulgaris), 
and is by gormands justly placed on the same line as the salmon. 

After having given ;I short description of some of the apparatus om- 
ployed in shad-culturc, we will turn to the codfish. When, in 18'78, cod- 
fish-culture mas first begun, i t  was soon observed that the peculiar char- 
acter of the codfish-eggs necessitated the invention of other apparatus; 
for whilst mature shad or salmon eggs sink towards ths bottom, cod- 
fish-eggs are lighter than water and float, a t  a varying depth, near the 
surface. The apparatus wliich, after much experimenting, has been 
found to most satisfactorily answer the purpose, is also a row of buck- 
ets connected with each other by a pole, which are lrept in motion by a 
steam-eugine, but not up and down, but backwards and fowarils, there- 
by giving to the buckets a swinging movement round their axis. 

In fliese bnck- 
ets there are four slits running lengthwise and covered .with gauze; OD 
the outside of each of these slits there is a sIanting valve, a6 also under 

The extent of this swinging movement is about 900. 
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the gauze bottom, only that here the valves are placed like saila. By this 
contrivance the motiou given to the buckets by the steam.eugine causes 
the water to rise contiuually and pass through the buckets with a screw- 
like movement, which of course keeps it fresh all the t8ime and in a con. 
dition suitable for t,he development of the codfish-eggs. The result has 
amply proved the nsefulness of this apparatus, for during the first year 
more than 70 per cent. of the eggs developed to young codfish, and no 
less than half a million were placed in the sea near Glouoester, Mass. 
I have already inentioned that these codfish, constantly increasing in 
weight and number, have been caught arid brought into the market, 
and we may therefore consider codfish-culture in America established 
on a safe basis. 

I n  what manner can the Netherlands derive the greatest possible 
benefif from the lessons taught by the American exhibit at, the London 
Fishery Exposition 1 Certainly not by leaving fish-culture, in the future, 
principally in the hands of private individuals. In this way we may 
get a number of establishments which may be placed on a line with 
establishments for raising chickens and pigeons, but the public interest 
is not advanced thereby. For this purpose it is absolutely necessary, 
as has been mentioned above that the Government take the matter in 
hand and follow out a carefully prepared programme. 

The first requirement, viz, numerous inland waters and rivers hav. 
ing suitable food for fish, we possess to  an eminent degree. The carp, 
which, as tho regetarian among fish, would prove highly valuable in 
inland waters, the shad and the salmon in the rivers, and the codfish on 
the coast, are all fish whose adaptability to fish-culture has been fully 
proven. We have a large fishing population on our coasts; there is no. 
need of seeking a market for our fish; and it will certainly be easier 
ilow than it was in former times to find young men of scientific educa- 
tion, competent and willing to do their share of furthering this import- 
ant public interest. Men thoroughly conoerssiit with the tecltnipue o f  
fish-cnlture should be brought over from America, and teach some of OUP 
young men the practical part of fish-culture, so that they, in their turn, 
may be able to supervise end teach others this part of the work, which, 
though mainly consisting of manual labor is of the greatest importance 
for the ultimate success of the work. 

It is not necessary, however, to begin everything at  one and the 
same time, end to load down our budget during the very first years. 
with a large appropriation for this purpose. The best plan would be, 
to make a beginning with carp and codfish; carp," because they can be 
distributed throughout our entire country, as both Friesland and Gronin- 
gen, Holland aIld Utrecht will be immediately benefited by their increase; 
and codfish, because our fishermen can easily obtain mature codfish,. 

* The carp of which mo speak hcre, are tho loathor and mirror carp, and must be 
distinguished fronl tho common carp already found i n  our waters. The former have 
a different shape and a mnch fincrflnvor. 

. 
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since our coast waters seem to possess all the necessary conditions for 
the propagation of this fish and for its development; and finally, because 
for this culture one of our vessels could easily be prepared, thus avoid. 
ing, at least for the present, t h e  necessity of building more costly appa- 
ratus on land. Such a vessel, if stationed a t  Nieuwediep, could certainly 
be employed under the most favorable conditions, because there are in 
that  place many cod-fishermen and an abundance of excellent sea-water. 
If any one desires to study the construction and arrangements of such 
a vessel, he can do no better than visit the American exhibit in the 
London Fishery Exposition, where he will see excellent models of the 
American vessels and other apparatus employed in fish-culture. 
I have mentioned abore that as regmds t h e  salmon, whose culture- 

thanks to  private enterprise-is in good hands in our country, it may 
for the present be left in these hands, thus freeing the Government from 
this responsibility. 

I cannot conclude my article without once more directing attention 
t o  the circumstance that if we seriously think of having the third part 
of the programme of the American Commission, vie, the propaga- 
tion of food-fish, placed in charge of our Government, we must by no 
means lose sight of the first and second part. With this view America 
has established a zoological station at  Wood's Holl. Also in the Neth- 
erlands the establishment of such a station-much of whose work would 
prove of great benefit to the fisheries and fish-culture-would lead to 
ib harmonions co.operation of science and practice, which could not fail 
to bear rich fruit and to increase the general well-being of our nation. 

If after a number of years ,some one should again report on fish-cul- 
ture in the Netherlands, let us hope that he will be able to present a 
different picture from mine, and give a glowing account of a public in- 
terest, no longer neglected, but advanccd to such a degree as to prove 
it blessing to our entire country. 

d7.-AN ANALYRIB O F  ARTESFAN WELL WATER F R O M  TIXE SIIAD- 
HATUHING STATION AT IIAVRE DE GRACE, MD. 

B y  FRED. W e  TAYLOR. 

[Chemist of tho Smithonien Institntion.] 

An examination of the specimen of water from au artesian well at 
the Battery Station of the United States Fish Cornmission at Ilavre 
de Grace, Nd., shows it to be heavily charged with iron, lime, and 
chlorides. Magnesia is also present in considerable quantity. The iron 
and lime are very heavy. Sulphuric acid is present only as a trace. 

WASHINGTON, D. C., June 21, 1883. 
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58.-ON TIfE PROl’RIETY O F  DEPOSITING WUITEWIBH DIINNOWS 
O P B  ‘IPHLE IlARBOR OB <:LEVELAND, OHIO.* 

By FRANK N. CLARK and SEYMOUR BOWER. 

It is no doubt true that whitefish seldom approach Cleveland Harbor. 
And yet it does not follow that the place is unfavorable to the early stages 
of whitefish life, if the minnows are set free in clear, deep water, wholly 
beyond the influence of sewage and refuse, as they mere in the presenf, 
instance. It is quite probable that tho bottom in that vicinit,y is not at 
all adapted to spawning purposes, and that it furnishes only a very 
meager supply of crustacean food ; hence but  few adult whitefish are 
attracted to that locality. But these conditions are inimical to the re- 
quirements of the minnows, as the range and character of food demanded 
by the latter are widely at  variance with the demands of the same indi- 
viduals at partial maturity or adult life. The latter, in common with 
all sacker-mouth species, are bottom feeders, while the food of the mir- 
noms consists of minute organisms existing in the mater. Now, it ia 
claimed that the temperature of the water is a potent agency in the de- 
velopment of these organisms j that they are far more abundaut a t  cer- 
tain seasons of the year than a t  others; bu t  manifestly it would be 
unreasonable to claim a like fluctuation for localities in a body of water 
like Lake Erie. One place is therefore as good as another, so far as the 
question of food for the young is concerned. It is also safe to say that 
the parent whitefish are powerless either to destroy or protect their 
young. Manifestly, then, neither the absence or presence of the adult8 
nor their food and spawning requirements can be regarded as a factor 
in the problem of successfully planting the minnows in waters to which 
the species is indigmous. 

Admittirig thab this is true, the question very naturally arises, what 
is the object of depositing the fish in different, sections of the lake? 
Why not place them all at some point most conveniently approached 
from the hatchery, and thus save the expense and trouble of carrying 
them farther? This most certainly is the very plan that would be fol- 
lowed if multiplication of the fish were the sole object in view. But it 
is desirable not only to enrich the w:tters, but, in so doing, to create 
now fishing grounds for the most valuable food species ; and new grounds 
cannot be created simply by restocking the old, even in a continuous 
body of water like Lake Erie. I n  such waters the only way to attain 
this object is to enlarge the migratory range by taking advantage of 

, *A million young whitefish which had been hatched by the United States Fish Com- 
mission at Northville, Mioh., under the direction of Mr. Clerk, were to be planted in 
Lake Erie. On 
page 302 will be found B protetlt against puttillg them in ClcvulandHarbor, to whiolb 
protest this article is a reply.-C. W. S. 

-___ 

Mr. Clark was authorizcd to select the place and make the dcposit. 
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that  instinct which impels the a,dult fish to return, for the purpose of 
spawning, to the place where they were liberated in infancy. In a state 
of nature the minnows are released only from spawning beds; and the 
area of grounds adapted to spawning purposes is quite limited. But 
we are permitted to introduce the young a t  will, and thus establish 
new migratory routes on which they may be intercepted by the devices 
of man. 

It is not a t  all probable that the parent fish will doposit their eggs in 
unsuitable places, though it is where they were first set free and they 
have returned for that purpose. It is far more likely that they will con- 
tinue on the mow until appropriate grounds are found. Some of the 
best whitefishing grounds of Lake Erie are neither spawning nor feed- 
ing grounds. We refer more particularly to tho shore grounds between 
Sandusky, Ohio, and Monroe, Mich. Thousands of whitefish are taken 
here every fall from the runs setting toward the spavning beds of the 
Detroit River. Comparatively few ripe fish, however, are takeu below 
Monroe; a t  Monroe the percentage of ripe fish is a little better; but the 
Detroit River js reached before the spawning has become general. The 
best spawning grounds of the lake are the island shoals between Saw 
dusky and the Canada shore; and t h e  runs thereto set in, apparently, 
direct; from the deep waters lying eastward, and from the Canada shore. 

The statement in reference to the abundance of saugers in the locality 
mferred to by Dr. Sterlingis substantially true; but the conclusion that 
in consequence “no other fish can exist” is manifestly at fault. Some 
other cause must be given for the scarcity of whitefish in that locality. 
Thousands of saugers are taken every fall from some of the best white- 
fishing grounds of the lake. From the spawning shoals around the 
Bass islands they me brought; in with every lift during the spawning 
8ea8on of the whitefish, besides herring to t,he proportion of fiftj- herring 
t o  onp whitefish. Again, in the spring, not far from the time the young 
whitefish are rising from the spawning beds, the saugers are even 
more numerous, to say nothing of the hundreds of basees and pikes that 
comprise the best part of the spring catch. It is safe to say that preda- 
tory fishes abound in greater numbers near these spawning beds, both 
at spawning time and soon after the fry are set free, if not continuously, 
than where the Cleveland plant was made. And yet the young white- 
fish are always set free, in a state of nature, in the very midst of these 
apparent dangers without diminution of the species. 

It might be argued that the great fecundity of the species would more 
than ofbet these manifold dangers; but this, in turn, is more than offset 
by the fact that by far the greatest losses of all occur during the em- 
bryonic stage of development. Conferva, against which artificial ma- 
nipulation alone is able to cope, is the fell destroyer-the octopus within 
whose grasp countless thousands of embryos annually perish. Only 
the comparatively few that are completely isolated can escape destruo 

‘1 
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tion j so that but a very small percentage of the eggs deposited by the 
parent fish bring forth living minnows. 

Nature has also accorded a mry  frail and feeble existence to the in- 
fancy of whitefish life. It would hardly seem possible that a single 
minnow could survive this period, were they pursued as prey by the 
thousands of predaceous fishes with which they must mingle upon rising 
from the spamriing beds. Iudeed, il may be stated without fear of suc- 
cessful contradiction that not only the whitefish miiiuows but those of 
many other species would be speedily sacrificed to predaceous and can- 
nibalistic tendencies, were there no compensating conditions coexistent 
with that apparently defenseless period of their existence. But nature, 
in her economy, appears to strive to guard against extinction. Thus, 
it is said that certain defenseless species have the power of vision devel 
oped to that degree that they are enabled, with due vigilsnce, to keep 
8 safe distance between themselves and thcir rapacious but short-sighted 
enemies; that others are so identified in color and appearance with the 
waters they inhabit as to be scarcely discernible; and that others still 
are so surrounded with incidental protective agencies that they enjoy 
some degree of’ immunity from the rava8ges of predaceous species. Of 
course the circumstances which afford protection in o m  case may be 
entirely iuoperative to protect fish at another stage of development or 
belonging to another species. Minnow life may emerge unharmed from 
surroundings that would insnre total destruction to the same individuals 
at later stages of maturity. Thus, the frailty and insignificance of white- 
fish minnows are, of tliemselves, ample safeguards against destruction 
by the larger deepwater fishes with which they instinctively seek to 
associate from t h e  nloment they are released from their shell inclosures 
Dor several weeks they are so minute, to say nothing of their being. 
nearly transparent and invisible, as to render it quite unlikely that they 
are preyed upon by anything within the range of deep-water fishes. 
Doubtless there is some loss by starvation, and some are strained out 
by gill-rakers, along with fish-food collected in this way. Such losses, 
however, are merely incidental. 

These same minnows would doubtless be destroyed by the ‘ I  chubs” 
and “shiners” that swarm inshore by the thousands, evic!ently to keep 
out of the way of the larger rapacious fishes. But from actual observa- 
tion I am able to say that the whitefish minnows invariably go to deep 
water when planted in shoal places. In such cases they settle towards 
t,he bottom, heading to deep water, and soon pass out of Bight. I have 
noticed also that when deposited in deep water they do not remain at 
the surface, but almost immediately work down out of sight. 

W o g a n t  that the sauger is not a Iarge fish; but obviously it is too 
large to pay any attention to the minute whitefish minnow. It is very 
doubtful if even the fry of brook trout would be molested by the saQgers, 
and yet the relative size of trout ant1 whitefish fry is such that the lat- 
ter speedily disappear in the presenoe of the former. A dozen trout 
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two months old will clean out a tank containing a thousand whitofisb 
of the same age in an incredibly short time, simply by picking them 05 
like particles or small shreds of liver on which they are usually fed. 
But these same whitefish are perfectly safe in the presence of trout 3 
or 4 years old-they are too small to be noticed. Experimeiits demon- 
strating these facts have been tried repeatedly at  the Nortliville 
Hatchery. 

Every trout breeder well understands that food for pond fish shouitl 
not be too minutely subdivided, as pieces mnch larger than whitefish 
minnows go unnoticed by the fish, aud, subsiding to the bottom, foul the 
ponds. It is well understood, even by the barefooted boy, that the mor- 
sel of bait with which he would entice our small native fishes from their 
haunts must not be too insignificant. 

We do  not know what success one might hare in  angling for saugers 
with whitefish minnows as bait, but 1 venture to say that a t2ionunnd 
hooks bated with these minnows, and each mauipulaterl by au expert 
angler, would fail to secure a score of fish a day, even though a dozen 
minnows were used at  a single baiting. Angling for saugers, either for 
pleasure or profit, with particles of bait 110 larger than the whitefish are 
for six weeks after leaving our hatcheries, would be attended with such 
meager results that it would speedily cease. 

We are aware that it is freely maintained that,  to secure the best 
possible results, all minnows should be released near the iiatural spawn- 
i n g  beds of their species, so that they might have a t  least an equal 
chance with the indigenous minnows. This theory sounds plausible 
enough, but i t  remains to be shown that such localities possess any s l ~ +  
cia1 advantages for minnow life. The conditions necessary to the exist- 
ence of embryos and minnows are entirely diEerent. Now, i t  would be 
absurd to claim that the honey-combed rocks and reefs always selected 
by the coregoni for spawning beds are in auy way connected with the 
necessities of the minnows ; and yet it is absolutely necessary, if tho 
species is to be perpetuated in a state of nature, that tlie eggs  should 
be deposited on beds of this character j since, in view of the long period 
of incubation, and the rapid development and insidious nature of 
conferva, they must all perish but for the comyIete isolation the nu- 
merous cells of these rocks and reefs afYorc1. As the minnows are no 
better provided for :It such points tlian elsewhere, i t  is evident that  
nature directs the parent fish to select spawning beds whollr with ruf- 
erence to the clemarids of the embryos. The absence of appropriate beds 
is doubtless the missing liuk in the chain of conditions necessary to per- 
petuate the species in mauy oP our small inland waters where all the 
other links are present. 

NORTHVILLE, MICII., ApriZ, 1883. 
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59.-TI€E E D I B L E  CLAMS O F  THE P A C I F I C  COAST A N D  A P R O .  
P O N E D  RIETIIOD O F  T R A N S P L A N T I N G  'I'IEEM T O  TlIE ATLANTlCl 
COAST. 

B y  R e  E. C. STEARNS. 

[Letter to Prof. S. I?. Baird.] 

I n  pursuance of the general instructions expressed in your letter of 
March 3,1552, relating to the economic value of certain edible mollusks 
of the Pacific coast, and directions to inquire into the special peculiar- 
ities of their habitat, for the purpose of determining the feasibility of 
transplanting the same from the waters of the Pacific to those of the 
Atlantic side of the continent, both as a scientific experiment and as a, 
resource in case of future contingencies, I took the requisite steps in 
the latter part of the following May to carry out your wishes, by hav- 
ing the iiecessary equipment made as referred to in my letter to you 
dated May 5, 1852." 

In addition to the facts previously of record, with further data ob- 
tained from various intelligent persons, supported by my own judgment, 
I concluded that some point on Puget Sound or within t h e  Puget Sound 
infratidal region offered many advantages over any locality to the 
southward of the above and along the exterior or ocean coast, though 
all of the species which we had in mind occur a t  various places along 
the shore, even as far to the south as San Diego, a reach of over 1,100 
miles. 

Of t h e  many favorable points on the Sound, I fixed upon Budd's Inlet, 
as the preferable locality, as the three species required were reported 
as being found there in considerable abundance and within a limited 
area, aud convenient to a good base, namely, the town of Olympia. 

The species sought tor were ff lycinze~is generosa,t or geoduck as locally 
called, ScLddontus wuttallii,$ the quahaug of some of tho people in tho 
region, and Scl~ixothwrus nuttallii,§ which had been particularly recom- 
m entie d. 

Besides tho above I hoped to find other forms of economic and scien- 
tific value. 
1 finally got my equipment together so as to lenvo San Francisco on 

_.____- 

NoTE.--Frevious co~u~nnnict~tioils on thie subject XUay bo found in tho Bulletin of 

* Bull. U ~ ~ i t e d  States Fish Comniimiou, 1882, pp. 2041. 
t By Mr. ITemphill. 
$ By Dr. Dall. 
$In my lottor of May 8, and aate. 

the Unitod states 1%h Commimion, Voluma I, pp. 21,200: II,pp. 2O.-C. W. 8. 

Bull. U. 5. F. C. 83-23 
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FIG. 1. -Schitothcerus ltultallii Conrad. l’rcsus rnnxkulr Midd. : Gray. Lutraria capax Gould. 
West Coast, United States; Puget Sound to Snn Diego, California. 
I. Specimen of ordinary size. rcducod itbout onc-fourth in lcngth. The siphons are aomcwhat con- 

XI. Outlino of tliu left mlre of P larger sgecimcn, reduced to the SEIIX extent. 
The straight line below the  siphons reprosouts a length of one inch on the flgures. 
Drawn from uaturu by R. E. C. Shams. 

@acted; tho  foot (1’) expands about as usual. 



BULLETIN O F  TIIE UR'ITED STATES FISH COMMISSION. 355 

the third of June, and after arriving in Portland, Oregon, where I re- 
mained sereral days, seeliiug for such iuformation as might be of value 
hereafter, I arrived at Olympia on the afteriioon of the 12th and the 
next morning proceeded to business. Unfortunately the persons to 
whom I had letters were out of tomu, but Captain Doane, an old Cali- 
fornian whom I came across, Biiidly placed at my service, rent free, a part 
of his building on one of the wharres, vhich, after a few slight repairs, 
made a convenient laboratorg, where I arramged my tanks and other 
implements. 

E'Io 2.-Sazidortrztcri nuttnlli Conrnd. ~ a x i d o i n t i s  aratus Gould. 6axidomus 8qudidu8 Dosh. 6azd 
donius blcf~istpho?iatus Cpr. 

West Coast, North Anicrioa : Alnslia to San Diego, Cnl. 
Netuial size of a lnrgo npuciwon. 
Drnwn by J. H. Emorton. 

I found it quite difficult to obtaiu intelligent assistance, and also felt 
somewhat embarrassed from not knowing how large an exponditwe I 
might be justified in making. So I confined myself to the use ofone 
lnan and boat, and otherwise employed some of the Indians to briug 
iu such clams as they could find. I discovered, however, that the rod 
lnan of this region, as elsewhere ou the coast, is particularly apathetic 
r'egardiag anything like labor, and that many. of the pale faces here- 
ahout are not auxious to work. 
As anticipated, I find G%jcivieris, Saxidonus, and 8cliixotlmwus a11 here, 

a180 the common Tapes (properly Uuneus) staminea, chrdk?ib corbis, and 
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3[ytiZus edulis; the latter wonderfully abundant, adhering to the p i l e  
all around the town, and in broad patches covering the flats exposed at 

z 8 
‘9 E ‘2 a 6 or minor estuaries to Budd’s Inlet. These 
5 g f latter are varioysly known as South Bay, 

3 Mud Bay, &c., and the character of their 
g q q  beds varies but little, one compared with 

5: the other, the variation being expressed by 
5 the terms “muddy sand” or 66 sandy mud.” 
UI At the head of the inlet and in the front of 
2 2 the town, for considerable distance toward 

the mouth, the alluvium brought. down by 
5 .a the stream known as Tumwater, combined 
g $ with more or less drainage and refuse mat- 
$ 2  ter from the town, causes a deposit of ordi- $5 1 u: nary slimy mud along and on both sides of 
p 3 the channel j but this, as elsewhere, overlies 
‘2 9 a yellowish sand, the same as may be seen D 8  
5 g in the hills and whereever a cut has been 

E made in the neighborhood; this sand in 
g ’j some places contains more or less gravel, 

The principal clam used here by the whites 

6 e  

s +  

m e  

I 

4 0  

pebbles, and small bowlders. 
5 

low tide. They are not eaten to any extent, 
the clanis of the neighborhood being abun- 

’dant 2nd preferable. Zirplmacrispata is also 
found and ettaius the extraordinary size of 
12 to 13 inchesfrom anterior extremity to end 
of siphons, the shell being 5 inches of the 
above length, while the girth is 9 iuchefi j u s t  
posterior to the umbos. The only gastero- 
pods noticed were Littorina sciLtulutn Gld., 
Lunatia lewisii Goulcl, and Pzirpura crispata 
Chem.; of the latter numerous finely foliated 
specimens wero obtained, and a curiously 
dwarfed variety of Acnima pelta on the local 
oyster, which latter is smell, dark colored, 
and inferior. I fonnd that the peculiar oc- 
ciirrence of the lowest tides would not per- 
miC me to give my attention to other species 
than those which I had especially in view 
at the time I started. 

AsBndd’sInlet is to Puget Sound, namely, 
an arm thereof, so are several smaller bays 

is Saxidovnus;M next to this Cuiicusbr T a p s ,  sometimes called the “little 
sound clam,” and occasionally only the lualnluoth ff Zycimeris or geoduck. 

I_c: 
*Saxidomm is fully equal, if not superior, as inany pcrson8 think, to  the At l id lo  

It occurs plentifully riot alone around Pugct Sound, but at many points on 

.I__-- - _- -- -__ - - _ _  

quahaug. 
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The cockle, Cardium corbis, is also used to a limited extent by the 

whites; all of the above 
are eaten by the Indians, 
while h’chizotliavus, which 
is certainly superior for 
its flavor and delicacy, ,?$ 
closely approaching the 1. 
best oysters in these re- P 
spects, is not eaten by .$ 
the whites in the immedi- 8. 
ate neighborhood, though $ 
preferred by the Iudians ; 
above all the others. I ex- 2 
cept the geoduck, for this 8 
species is not, sufficiently 8 
abundant to cut much of a 
figure as a coustaut source ; 
of supply. It is, however, g. 
a real delicacy, and, skill- 5 7 
fully cooked, would corn- ; 9 
pletely puzzle persons who c 2. 
tasted i t  for the first time 3’ 5. 
as to whether they were f 
eatmg fish, flesh, or fowl. f 
The nearest guess that I D 

have lieard was bya person !d @ P to whom I gave a piece, ; 
“that8 it tasted a little, E 
perhaps, like nicely s t e w d  5, 
crab,” which hits t’he mark f 
as nearly a8 possible. The ,, 
proper way to cook geo- 3 3 duck, or one way, is to par- 
boil thoroughly, then re- 
move the skin and cut in F 
strips about one inch and 9 
a half wide by a third of 
an inch thick, and fry the 1 
same in batter, in very, 
very, hot salt-pork fat. I 
dare to say that parboiled, 
then stuffed and baked, or 
the coast of California, cspecially at Bodega and thcrraboiite and San Diego. It is 
more nearly like tilo Atlantic quahhaug than it is to hfga aY82lUkZ,  which is becoming: 

entiful on tile pacific Coast, and is now the principal clam in San Fraucisco mar- t:,. As heretofore etatod by me in the American Naturalist, X y a  is au introduced 
specie#, havin should! 
California pac%ers be able to compete with their eastern competitors the 8midom& 
kill furnish a good source of supply. 

.... 

been planted in San Francisco Bay with Atlantic oysters. 
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roasted, geodlick mould prove highly satisfactory to the daintiest epicure- 
Mr. Hemphill thought the taste like that of poached eggs. If fresh and 

well cooked, it is suitable food for 
very good men of scientific prodivi- 
ties. 

While the other clams are obtain- : able during the recession of the ordi- 
nary tides, during the year, Qlyci- 

$ meris can only be fiecured during the 
extreme tides which occur in this 

2 region from the middle of May to 
EIi the latter part of June, when the 
6 difference between high and low 
. water is about 20 feet ; that is to 

say, with rare exceptions. It bur- 
I k 

g rows in muddy sand, or apparently 
5 prefers such a place, and the depth 
';: of its burrow is from two and a half 

4 to three feet. To take one out unin- 
jured requires careful digging and 

!2 the ren~oval of a t  least a barrel of - 
mud. Mr. Hemphill remarks: "16 

- is very rare a t  San Diego. I have 
.g d_ not found a dozen specimens during 

f 5 a the several years 1 have colleoted 
1 :! here, while a t  Olympia three men 
rj 2 could secnre a dozen a t  one low tide ' ' or in one day." To this I mould add, 

provicled that the exact site of each 
4 individafil had previously beau as- 
.$ certaiued :ind marked wit11 a stake- . 
4 A s  nlany as three men would be re- 
@ quired to work econoniically. 

By the 23d of June, the "loug-rlxa 
outs," as these extreme low-tides 

$ are called, had ceased, and the  
weather for several days had been 
quite warm. The Indians whom 1 

2 had sent out a day or two beforer 
P and one white man also, returned 

in the moruifig with Borne of the 
common species, but none of the 

lected nihe or ten specimens, 
geoducks. I had previously ~01- 

d hoped to get more, as some of the 
others had died. While in Olympia, only one lot had been brought 
&to town during a fortnight-about a dozen; of these I bought six,ae , 



others were in a damaged condition. Some of those purchased bad been 
handled too roughly for transportation alive. I found by experiment 
that the geod~ick, carefully dug and handled, would, with proper change 
of water and cool weather, keep alive ten d a ~ s  packed in rock-meed, first 
being protected by winding and 
tying a band of brown sheeting 
cloth, an inch and a half iu 
width, to support the animal 
and take the place of the nat- 
ural support which the mud 
furnishes when the mollusk is g in its native bed. The coiuci- g 
dent occlirrence of the extreme 2 
low tides necessary to collect 
living specimens, and of warm $ 
weather; as usual here and 
along the coast a t  the time when 
these low tides occur, is unfor- 
tunate, as heat is the principal $. 
Source of danger. The inten. 
tion of packing in mud in the % F, 

tanks had to be abandoned, as 7 
4 I 

1 found the means for handling 7 9 
the loaded tanks mere wanting, $ 9 
the boats being too small, and ' 3. 
a certain amount of tackle beiug '! 2 
required for the purpose; so 3 
Pock-weed was tmed instead. 1 
1 found, also, that Sclrizotl~n.rus g 
was tho least tenacious of life, a 
and survived removal from the 
clam-beds but about three days, 3 
at  farthest, even when csrefnlly g 
attended to, water changed, &c. F 

td This clam occurs in quanti- 
ties sufficient, quality consid- h 
@red, to warrant packing in f 
cans. The clams now cannod, " 
While perhaps meeting a limited 
sale on the Pacific coast, cannot 
compete with the clams ( M y a  
arenaria) and quahaugs (Mer- 
cenaria violacea) of the Atlantic 
Packers in the markets of the 
World, though Saxidomus, which is not yet canned,is really of most ex- 
cellent quality. SoI~ixothmrus, after removing the neck or siphons, 
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considering the comparatively small size of the adductors, is as tender 
as an oyster. Being nearly all belly, it is of sufflcient size, when shelled, 
for two to eight to fill a two-pound cam 

I am of the opinion that this species, carefully packed and properly 
put upon the market, would soon be regarded as next to the best pack- 
ings of the Virginia oyster, and ~ ~ o u l d  find a ready sale. 

On the24th of June I left Olympia, with tanlrs,etc., r ia Portland, Oreg., 
for San Francisco, and arrived at  th3 latter place June 27, at 8.30 a m. 
Weather warm. 

Through the kindness of the oMcers of the steamer, extra care and 
attention was given to tlie tanks and contents ; but upon examination, 
after getting the same ashore, Glycimeris, Scl~izotl~mrus, and fiaxidonaus, 
all were dead, though still quite fresh and sweet. 

Aside from other information and experience derived from this experi- 
ment, the route via Portland, owing to the frequent handling required, 
is impracticable. If future attempts are made before the completion 
of the North Pacific Transcontinental Railroad admits of a special car 
being run through to Puget Sound, then the best route will be by some 
one of the Puget Sound steamers to San Francisco direct. The clams 
can be obtained at some other point on the Bound, or else dug in Budcl" 
Inlet and replanted in the immediate vicinity of some regular shipping 
station ; or some other locality, perhaps, where Blyeimeris occurs, may be 
found nearer to the points where the sound steamers touch in the course 
of their usual trips. I am howerer, inclined to doubt the practicability 
of handling these clams successfully, via San Francisco, for the reason 
heretofore given, namely, the coincidence of these low tides with the 
warm weather which pertains to that time of the year. 

I should have mentioned before that, though Grlycimeris sometimes 
attains the weight of 16 pounds, as I am informed by Capt. J. 5. Lawson, 
of the United States Coast Survey, to whom I am indebted for kind as- 
sistance, the largest obtained by me weighed 6g to '74 pounds. There 
is no doubt, however, that individuals reach and even exceed the weight 
mentioned. 

Herewith are drawings of two specimens of different weights, and in 
different positions, such as arc usually presented by the geoduck, which 
is probably the largest Samicavid Imown, and next to the true clam of 
the Indo-Pacific seas, Tridaciza gigas, the largest clam in the world.' 
I have also provided drawings of Sc7~izothcerzts nicttallii, and of tho 

tanks which I had prepared for the special object of my mission, and 
which I believe are well adapted for thc purpose. 

DESCRIPTION OF TIIE STEARNS TANK FOR THE TRANSPORTATION OF 
CLAMS, ETC., FOR TRANSPLANTING. 

The tanks, which were made in San Francisco undcr my direction 
for the above purpose, are of heavy galvanized sheet iron; the upper 
edge and bottom further strengthened by a stout hoop or band, marked 
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B in Pig. 7 j the lower hoop projects below the bottom sufficiently to  
receive the  wear. 

A t  the bottom, and at  a point about one-third the height of the tank 
from the top, are outlets 0 0, nozzled out an iuch or so for drainage; 
these nozzles are reinforced with a shoulder of solder all around the out- 
side, next to the body of the tank. When tho clams are to be packed in 
mud or sand the lower outlet is 8topped with a bung or a cork, the 
mud filled in to a line even with the npper outlet; said outlet is 
stopped and t h e  specs between the level of. the mud and the top of 
the tank filled with water, and the screen, Pig. S, placed upon the 

B 

0 _ _ _ _ _ _ _ _ _  ______- 
E 

Fro. '7.-Tho Stonriia tunk. 

5 a 

a 
FIG 3.-Slattcd plntfbim for tank. 

top, restiug upon angle-irons, L, just below the edge, to prevent the 
contents of tanks being molested by inquisitive persons (luring trans. 
portation. All that is required when chango of water is necessary 
is to withdraw tho bung or cork, run off tho stale water, and again stop 
the outlet and refill with the mater from a pail, etc. 

When clanis are to bo carried in rock-weed, Qc., then a slatted plat. 
forni, of strips of wood, nailed to cross-cleats of sufficient height or thick. 
ness as to permit a spsco of three or four inches above the bottom, to 
receive the water and to keep tho rock-weed packing above the bottom 
of the tank, so as to facilitate drainage when the water is changed, 
Which is readily done by pulling out the cork or plug which stops the 
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lower orifice or nozzle. This permits giving the clams an occasional 
douche or bath of salt water while in transit, and the ready removal of 
stagnant or stale water. The tank is 3 feet in height by 1 foot G inches 
in diameter. It is provided with three stout handles which turn up, 
and when so turiied, stop at  8 right angle with the side of the tank, so 
as not to pinch the hands when the tank is lifted. One of these handles 
is placed opposite the upper nozzle, the other two at  points equidis- 
tant, on each side, between the first handle and the upper nozzle. 

These tanks, substantially made of galvanized iron, handles of the 
same, also screen corer of galvanized wire, cost complete in San Fran- 
cisco $7.80. 

BERKELEY, CAL., October 14, 1888. 

QO.-RETURN T O  G L O U C E U T E R  O B  YOUNG C O D F I B H  H A T C H E D  BY 
U N I T E D  STATZS B I U H  CORIRIISU?IION I N  1819. 

By B E N J A M I N  H. SPINNEY. 
[From a letter to Prof. S. F. Baird.] 

I have made inquiry about the codfish taken in Gloucester Harbor, 
and find several of the boat fishermen who are of the opinion that they 
are the ones that you hatched here in 18%. They are of a gray color 
and resemble somewhat a deep-water fish. They came in schools about 
May 1, and staid till the middle or last of July. Sometimes they are 
very plenty. I saw one man mho said that he ca,ught 70 or 80 pounds 
on a mackerel line while a t  anchor ju s t  off Five Pound Island, and that 
they would weigh from a half pound to two and a half pounds each!- 
I have seen schools of them myself alongside of my wharf a t  the head 
of the harbor. I will try to get a sample and send you. 

EAST GLOUCESTER, MASS., August 18,1883. 
NoTE.-compare reporL of the retimi of these cod in 1883 : Bull. IJnited States Fish 

Commission, 1882, Vol. 11, p. 112.-C. W. S. 

81.-THE C U L T I V A T I O N  O P  C K O P P I E S  I N  PONDS. 

B y  S. P. B A N T L E T T .  

[From a letter t o  Prof. S. F. Baird.] 

In 1880, Colonel 'Don. Morrison built upon his farm a reservoir and 
placed in it a few croppy of that year's spawning, which mere sent to him 
by the Illinois Fish Commission. August 30,1883, he undertook to seine 
it and take out the catfish. Iu this lie partially failed, and among the 
fish taken were a number of croppies which weighed nearly two pounds 
each. Onoof these he kept and showed me  thenext day. Soina  
number of instance8 as great growth has been shown. 

QUINCY, ILL., Deptember 18, 1883. 
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B%-MEMORIAL A D D R E B B E D  TO THE B U R E A U  O F  A G R I C U L T U R E  
O F  THE IiTfDERIAL S E N A T E  F O R  F I N L A N D ,  J A N U A R Y  20,1883, IN 
R E G A R D  T O  THE A D V I S A B I L I T Y  O F  I N T R O D U C I N G  A R T I F I C I A L  
FIBII-CULTURE 1N B I N L A N D . *  

B y  PROF. A. J. MALMGREN. 

After having visited, in September last, the piscicultural establish- 
ment of Nikolsk, in the Government of Nowgorod, in compliance with a, 
written request of the bureau of agriculture of the imperial senate, 
dated June 15,1882, I now take the liberty, in obedience to one of the 
instructions therein contained, to report on my journey and the observa- 
tions made during the same, giving at the same time my opinion as to 
the advisability of introducing artificial fishdculture in Finland, and 
more especially as to the practicability of employing the system adopted 
at Nikolsk. 

After having been furnished with a letter of introduction from Baron 
E. af Forselles, then vice-go.c.ernor.genera1, to the various authorities 
of the empire with whom I would come in contact, I started for St. 
Petersburg on the 10th of September, accompanied by the inspector 
of the depot at Hyvinge, captain in the guards Fr. HByrBn, who was 
to act as my interpreter. Soon after my arrival at St. Petersburg I was 
furnished with another letter of recommendation, principally tbhrough 
the kindness of Mr. E. Strong, first secretary in the imperial ministry 
of Domains, to the cliroctor of the piscicultural establishment at Nikolsk. 
On the following clay I left St. Petemburg by the Nilrolajew Railway, 
traveling about 280 wersts [167 miles], as far as the station of Waldaika, 
and on the next clay 75 wersts rG2 miles], by stage-coach to Nikolsk, 
which is about 40 wersts [a7 miles] distaut from Waldai, the capital of 
that clistrict. Here we staid 24 hours with the amiable director of the  
establishment, Dr. 0. Grimm, professor a t  the Acadainy of Forestry in 
St. Petemburg, wlio had spent his sunliner vacation here with his familx, 
and lived in a house belonging’ to the estsblishnient and located between 
the fish-ponds. 

The founder of this establishment is Wladimir Pawlowitsch Wrasky, 
a man of noble ancestry, whose mother is said to have been a Tolstoi. 
Whilst pursuiug his studies a t  the University of Dorpat, where he ob- 
tained the degree of ‘‘ Caudidate,” he read the works of Coste and other 
authors on artificial fish-culture, which awakened such a lively interest 
in him for this new industry, which was then but little known m c f  had 
hardly been put to a pracWcal test, as to determine him to devote him- 

urrAn die Ackerbau-Expedition inL kaiserliolie~c Senat fiir flinnland von dem Inepeotor der 
E’ischereien den 20 Januar nbgegebeae Gutachten, in wiefern e8 geeignet zo&*e i ~ t  Finsland 
kilnetliche fliscltzuolrl einailfiilwen.” Helsingfors, 1883. Translated from the German 
by HEI~WAN JACODSON. 

NOTE.-Professor Malmgren is the inspector of fisheries in Finland.-C. W. s. 
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self entirely to fish-culture. After having mjde himself acquainted- 
both by experiments of his own and by journeys in foreign countries- 
with the methods then applied to artificial fish-culture, he commenced 
during the years 1555-1856 to establish on his family estate a piscicul- 
tural institution ‘after the model of the one a t  Hiiningen, in Alsace. 
The location selected by him was the lower portion of a valley between 
Lake Pestow and Lake Welje, into which a small stream flows. Here 
he made 13 large and small ponds, or basins, according to the directions 
of Sudakewitsch, which involved a very considerable expense. A t  the 
time of our visit, however, only six large ponds seemed to be occupied. 
These ponds are counected with each other, and with the stream re- 
ferred to, by means of sluices and subterranean channels, so that they 
can be filled or emptied as  occasion requires. The hatching-house, built 
solidly and furnished in the most lavish manner, is of such vast dimen- 
sions that several millions of fish-eggs can be hatched a t  one and the 
same time. This hatching-house shows, even more than the large ponds 
(all of which had to be dug out), how firmly the founder of the estab- 
lishment was convinced of the profitableness of the undertaking. This 
conviction prompted him to shun no expense to make his establish- 
ment a model one, arranged according to a plan of his own, and fur- 
nished with all the meclianical appliances then known. 

After Wrasky had sunk all his property in this undertaking, he 
formed an association, which expended its entire capital of 41,000 
roubles [about $28,700] in maintaining and developing the establish- 
ment. Although this association received a subsidy of 30,000 roubles 
[about $21,0001 from the Government, it soon became financially embar- 
rassed, and owing to this circumstance the Government took possession 
of the establishment. This took place in 1868. Wrasky had meanwhile 
become poor, and the association bankrupt. It has never been known 
with absolute certainty what it cost to start the piscicnltural establish- 
ment of Nikolsk ; Sudakewitsch says in his report that it was upwards 
of 100,000 roubles [about $70,0001, whilst Professor Grimm estimates it 
at 200,000 roubles [about $140,000]. I could not learn what are the 
present expenses of keeping up the establishment, but Professor Grimm 
told me that there was an annual appropriation for it, amounting to 
3,000 roubles [about $2,100], of whicb 2,400 roubles [about $l,GSO] was 
his fixed salary. 

The hatching-house, the most important part of the establishment, 
consists of one very large room with four heating apparatuses, and 
several small rooms which are used by the director as a laboratory 
and for various other purposes. It is located immediately below the 
largest pond, and is furnished with many pipes, which nninterrup tedly 
Supply all the water needed in this establishment. Along the middle 
of the large rooms there extends a deep and spacious basin laid in brick, 
which, if necessary, can be divided into several small basins, so that 
the fish can be kept separate during the process of hatching. The iln 
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pregnated eggs are hatched on eight large hatching-frames resting on 
a walled foundation of so-called Putiloff stones, arranged on both sides 
in double rows. According to Professor Grimm’s opinion they are suf- 
ficient to receive a t  one and the same time 6 million eggs of the Core- 
gonzbs,” or 3 million trout-eggs. Besides theseespensive hatching-frames 
another peculiarity deserves attention, viz, the fact that the impreg- 
nated eggs, for the purpose of developing, are placed on square porcelain 
plates, having a surface of about 4 square inches, with a low edge, bent 
upwards; and that these plates are placed close to each other on the 
bottom of the hatching-frames, where an uninterrupted stream of water 
is caused to flow over them. Although this method (to cause water to 
flow over the eggs) is said to have produced excellent results, it must 
be considered as antiquated, after cheaper methods, saving both space 
and water, have been invented in America and have been introduced 
very extensively not only in that country but also in Europe. The 
hatching-house of Nikolsk is under the care of st snperintendent and 
assistants, who live in the establishment. 

The Nikolsk ponds are used partly for keeping and raising the breed- 
ing fish, trout and Coreyonus, partly for raising sterlet, and several other 
less valuable kinds of fish. A special superintendent had charge of 
these ponds and attended to the feeding of the fish kept in them, He 
likewise mas furnished with a house by the establishment. 

As the kinds of fish which are raised in Nikolsk (the Coregonus and the 
trout) are not found there, it became necessary to $et the first fish from 
St. Petersburg, a distance of about 350 wersts [233 miles]. The trout 
which are now in the ponds belonging to the Nikolsli establishment came . 
from streams near Gatschina (Sudakewitsch) and the Coregonus from fish- 
tanks in St. Petersburg. It is true that trout have been found at Jsschel- 
bitsch, distant about 35 wersts [23 miles], but only quite recently they 
have been used, to a limited extent, for the purpose of obtaining spawn. 
This circumstance, i. e., the lack of spawning fish in the immediate neigh- 
borhood and the isolated location of the establishment, as well as the 
insufficient means of communication, have of course restricted its work 
in more ways than one. The largest number of eggs which have been in 
the establishment at the same time is 300,000; but generally it is much 
smaller, hardly 100,000. The entire number of trout and Coregonus eggs 
which have been raised here in the course of ten years seems npt to 
have been more than what is raised in some of the larger piscicultural es- 
tablishmenb in Germany in one year. The annual production of young 
fky in some of tho ,salnion-h?tching establishments which formerly ex- 
isted in Finland was a t  least as great if not greater than that of the 
h’ikolsk establishment; a t  least, judging from tho statistics furnished 
by Professor Grimin. Thus there were in lSGl deposited in the hatch- 

Xariin in the origiml, here and throughout the paper. 
For facts regarding tho habitat and cnltrrro of this species so0 Report of Prof. 8. F. 
Baird, Commissiouor, for 1876-’77, pp. *39, “40.-C. W. S. 

. 

____ 
* Cot*cgoazcs rtarcena Bloch. 
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ingboxes of the salmon-hatching establishment near Hexhohn, in Pin- 
land, about 300,000 eggs, from which there were raised more than 200,000 
young fish, which were placed in the Wuoksen River; and in the gym- 
mene establishment [nIso in Finland] there were often raised about 
100,000 young salmon per annum. Professor Grimin has, therefore, seen 
fit to establish a branch of the Nikolsli establishment in the building of 
the Imperial Museum of Agriculture iu St. Petersburg, where the hittch- 
ing of Coregonus and salmon eggs is carried on upon a larger or a t  
least just as large a scale as in Nikolsk, but with more modern appara- 
tus and at far less expense. 

A s  regards the other work of the Nikolsli: establishment, and the re- 
rults obtained by it, I take the liberty to refer my readers to two reports 
published in a Russian journal" by Professor Grimm, the one embrac- 
ing the period 1869-1880, and the other the year 1881. One need not 
be a specialist to learn from these reports that the Nikolsk establish- 
ment, as a financial enterprise, or judged according to its usefulness 
t o  the Government, is and always mill remaiu a failure. Although, 
judged from a technical point of view, the establishment is a model one, 
and the judicious managemexit of Professor Grimm leaves nothing to be 
desired, its financial or economical results are either none at  all or ut- 
terly insignificant when compared with the size of the establishment 
and the amount of money required even now for its support. The few 
hundred trout and Coregonus which are a t  present carefully teiicled in 
the Nikolsk ponds, and which, according to Professor Grimm's report, 
are the only visible result of the 35 years of the existence of this estab- 
lishment, would, if brought into the market, even in St. Petersburg, not 
realize the sum required to support the establishment for a single year. 
Fishing in Lake Pestow, which belongs to the establishment, has not 
increased, in spite of the most zealous attempts to raise fish in that 
lake. In  1872 more fish were caught in that lake than during any of 
the succeeding years, even more than 1881, which was considered a 
good fish year. Very few Coregonus and still fewer trout are found iu 
the lake, although since Wrasky's time every year a large number of 
young fish of both kinds have been placed in it. It appears froin Pro- 
fessor Grimm's report that in 1870 there were caught in Lake Pestow, 
i n  all, 71 Coregonus and 6 trout, and 1873 only 4 Coregonus and no trout. 
The  transplanting of fish, which is doue here in the same manner as in 
Finland, by transferring mature spawning fish from Lake Welje to Lake 
Pestow, has been productive of better results. Thus the little iniiriine 
(Coregonus albula), which was transferrecl to Lake Pestom in 1872, has 
"become entirely acclimatized, although even now it does not occur in 
any very considerable number; and the smelt, of which a large number 
of matured specimens were placed in Lake Pestow in 1873, have in- 
creased to such an extent that annually 150 to 200 pud 15,400 to 7,200 
gounds] of tliese fish are caught. The number of trout, however, seem 
-_I 

* SeZ. Xhoz. IZy8. St. Petarsburg, 1881 and 1882, Vols. XXXVI-XXXIX. 
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to  have decreased, as the smelt have increased. The yield of fish of 
the Pestow Lake is the same as it was in former times, which proves 
that no sheet of water can produce more fish than is determined by its 
quantity of suitable fish-food. 

As a correctiou of and addition to Professor Grimm’s report re- 
spectiug the persevering attempts, t o  transfer the Coregonus to the river 
Wolga, by transferring young Corerpaw from Nikolsk to Lake Seliger, 
which is connected with the Wolga, I take the liberty to state, as 1’ 
h a w  been informed by Professor Grimm, that uo Coregonus mhatever 
are found in Lake Seliger, and that, so far a t  least, they have not 
been acclimiitizerl in the Wolga. It seeins to be certain that the Wolga 
Goregonus nieii tioned by Wassiltschikoff as fouud in the neighborhood 
of Nischnij Rowgorod, are 110 Coregoitus but grayling. As regards the 
results of the tranfifer from Nilrolsl; of youiig fish and impregnated 
eggs of Coreagomu and trout, which has been ~ u a d e  every year siuce 1570, 
Professor Grimiii could iiot giro me any further iuforniation than that 
a trout-hatchiug establishinelit near nloscow, which got its fish from 
Nikolsk, had beeu reasonably successful, aid that the experiment of 
stocliiug a small pond riear St .  Petersburg with young trout, made by 
a n  eiuploy6 of the Museum of Agriculture aiid a farmer of the ncighbor- 
hood, yielded a few 11uudred roubles tho first year after the fish had 
been placed in said pond, but that cluring tho following gear the expori- 
meiit, proved an entire failure. It is probable that the trout-food in 
this pond had been used up during the first year, and that, as usual, it 
was difficult to renew it. 

Professor Grinim iuformed me that he had made an interesting ex- 
periment with sterlet, which I feel it my duty to commuiiicate here. 
During the yeart; 1SG9-lS71, 180 yo~ing sterlet had been brought to 
Niliolsk and placed partly in Lake ~ e s t o m  and partly in the ponds 
beloiigiiig to tlie establishment. These fish grew and flourished till 
they liad reached their natural size, but they nerer spavined, and nolie of 
them liad either roe or iiiilt during all the time they were a t  Nikolsk. 
The observation is said to have been made in Russia, especially in some 
couvents,, that this fish is not capable of propagation in lakes or ponds 
or in stagnant water. The s te lkt  is a genuine river-fish, which only 
propagates its species in rapitlly flowing water. It spawns in spring, 
after the water in the rivers and streams begins to fiall, and its eggs, 
which adhere to stones and other objects, are said to demlop in an in- 
credible short time, viz, four days. It seems, therefore, that it is exceed- 
inglg- difficult to transplant this fish by means of the trmsferring of im- 
pregiiated eggs. It is said, on the other hand, that young sterlets can 
easily be transported a coiisidernble distance ; they cau be bought a t  a 
reasorinblo price a t  Samara from Messrs. Mj Wsnislroff aiid Tischinskij (see 
the (6 Golos,” No. 311, November 15, 18S3). In view of the high price 
of these fish Professor Grimrn inteuds to clevote himself, in future more 
than heretofore, to the raising ofsterlets in the Nikolslc ponds, because, 
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owing to the great expense of transportation from Nikolsk to St. Peters- 
burg and Moscow, the raising of other kinds of fish does not offer any 
great inducement. As early as during the reigns of Frederick I and 
Frederick the Great, sterlets were iutroduced in Prussia and placed in 
several lakes, where, however, they did not propagate. The same will 
doubtless be the case with those sterlcts which the Duke of Sutherland 
some time ago transferred to a lake in Scotland. 

As regards the mission of the Nikolsk establishment to serve as a 
mho01 of fish culture, it has not been carried out in any degree worth 
speaking of, because, on account of its out-of-the-way locatiou, the estab- 
lishment is but rarely visited, and has, in fact, until quite recently 
hardly been known. 

As regards fish-culture in Russia in general I gathered the following 
&&a: According to Sudakewitscli, Dr. J. Enoch had, as far back as 185'7, 
commenced to raise carp in some ponds on the e&fe of Strelna, belong 
ing to the Grand Duke Eonstantin Nikolajewitsch; and somewhat later 
the same doctor is said to have founded a piscicultural establishment 
on an estate belonging to the Grand Duke Nikolai Nikolajewitsch, but 
with what result 1 could not learn. Several scientists have also occu- 
pied themselves with the artificial hatching of fish-eggs, but they did 
this exclusively for scientific 1)urposes and for studying the early 
development of the different kinds of sturgeons, especially the sterlets. 
During the last few years Mr. H. Muschinsky, a banker, has hatched 
Coregoiazcs and trout eggs in his house in St. Petersburg, No. 54 NewRki 
Prospect, and has had the p u n g  fry transported to his estate in Poland. 
Among those persons in Russia who have begun to take a lively interest 
in fish-culture, since the Berlin Exposition of 1880, Chamberlain and 
Counsellor of State W. Ton Greig occupies the most prominent place. 
At Weessen, one of his estates in Courland, he has founded an cxten- 
sive and model piscicultural establishment, with large ponds, aqueducts, 
and cascades. According to the report of the German Professor Ben- 
ecke, sterlets and carp had been raised there as early as 1881; the 
young fry of the latter fish had been brought from Germany; they also 
raise there brook and lake trout and Coregonus. When Professor Ben- 
eckevisited the establishment it was not yet finished, but  there was every 
prospect of its completion within ;I short time. After the model of the 
aristocratic German Fishery Association in Berlin, of which the Ger- 
man Crown Prince is the patron, and Chamberlain von Bohr, of Schmol- 
dow, has been director for the last 7 or 8 years, there was founded last 
year a t  St. Petersburg the LLRussian Association for the furtherance 
of the Fishing Industry and Fish Culture.'' This nssociat)ion is pa- 
tronized by Grand Duke Lergej Alexandrowitsch ; Chamberlain w. von 
Greig is its president, and Prof. 0. Grimm its secretary. Tho first 
work of this aseociation will probably be to draw up suitable fishery 
regulations for Russia. According to Professor Grimm there are in 
Russia proper no laws whatever to regulate the fisheries, whilst there 
are some, though of comparst8ively ancieiit date, in the Baltic provinces. 
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VoI. 111, No. 24. Washington, 1). C. Oct. 22, 1883. 
N 

Before passing an opinion a8 to the advisability of introducing arti- 
ficial fish-culture in Finland I deem it proper to give a brief review-of 
the present condition of fish-culture in rjeveral foreign countries ; more 
especially because the experiences made a& Irc’ikolsk during the last 25 
years would by no means be considered as encouraging to those who 
wish to introduce fish-culture in their own country. This applies, how- 
ever, only if one desires to make fish-culture financia811y profitable, and 
does not consider it merely as a pleasant pastime, or &s an opportunity 
for making interesting experiments. 

FRANCIE. 

1 begin with France because the impetus for the more general intco- 
duction of artificial fish-culture came from that country during the first 
years of the reign of Napoleon 111. Prof. Emile Blanchard, member of 
the Institute in his work, published in 1866, Les Poissons des eaw doucee 
de i!a Frame, has given, pp. 571-697, a review of the history of fish- 
culture in Prance during the present century, and pp. 610-623, an in- 
teresting and instructive rtisum6 of the necessary conditions for the 
well-buiing and increase of fish, both of which articles appeared in a Swed- 
ish translation in 1869, in my (‘ Journal for Fisheries and Aquiculture”. 
I inclose a number of this journal, and take the liberty to direct atten- 
tion to the two articles in question, p. 33 and p. 74, with the remark that, 
according to M. J. Clave, Revue des deux Hondes, January, 1868, p. 146, 
the large piscicultural est’ablishment a t  Hiiningen, in Alsace, which, up to 
the year 1862 had cost the Government about 600,000 francs [$120,000], 
and where, from 1855-18’62, about 30 million eggs offish belonging to the 
salmon family had been hatched, had increased the stock of fish in the 
Beine, Loire, Garonne, and the Rhine only by a few trout and other sal- 
monoids. The interest in artificial fish-hatching which sprang up very 
suddenly in France, and which soon became very general, diminished 
in the same degree as the exaggerated expectations regarding it proved 
vain, and when the Empire fell it had a.lmost died out entirely. 

GBEMANY. 

That branch of industry which the Germans term “pond-culture,” which 
mainly employs itself in the raising, in pondg of carp and recently also 
of trout, is of very ancient date. But not till after Alsace had been 
annexed to Germany, and the French estabhhment a t  Hiiningen had 
become the property of the German Government, and Germany had 
become an empire, did an interept in fish-culture begin to be awakened 
in Qovernment circles. In Berlin the German Fishery Associatien was 
formed under the patronage of the Crown Prince of Germany. As 

Bull. U. 8. F. C., 83-34 
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regards its activity, it must be said that the history of. this association 
is the history of art.ificia1 fish-culturein Germany during thelast ten years. 
A t  the instance and by the aid of the German Fishery Association, the 
great majority of whose members are high officials, members of the aris- 
tocracy, and wealthy lauded proprietors, there sprang up, within a 
short time, many private piscicultural establishments great and small, 
in different parts of the empire, whose main object was to produce young 
fish in an artificial way, and by placing them in open.waters to stock 
these anew with fish, and thus to furnish an additional supply of cheap 
and wholesome food for the large population of the empire. The object 
was, therefore, altogether t’he same as t,hat which the Imperial Gov- 
ernment of France had in view twenty years earlier. Some idea may 
be obtained of the extent of the activity of this association when we 
state that in the year 1880-1881, more than G,000,000 impregnated fish- 

0 salmon-eggs, and 2,600,000 eggs of the Coregonus were 
establishments of the association. I u  the following year 

the number of eggs hatched was 4,00d,000, among them 1,270,000 salmon- 
eggs. The largest and most famous pisciciiltural establishments in Ger- 
many, which sell, a t  fixed prices, young fry and impregnated eggs, 
mostly of the salmon and marane, are: the well-known Government es- 
tablishment a t  Huniugen, in Alsace, under the superintendence of Di- 
rector Haack; Radolfzell, on the Lake of Constance, and Selzenhof, near 
Freiburgh, in Baden, both belonging to Mayor Schuster; Liibbinohen, 
near Guben, belonging to Mr. R. Eckardt, and Berneuchen, belonging to 
Mr. wax von clem Borne. The above-mentpioned gentlemen are aL the s&me 
time the most famous and most experienced pisciculturists of Germany. 
During the last five years the German Fishery Association has endeav- 
ored to acclimatize various American fish. The beginning was made 
with the shad (Alosa prapstabilis DeKay) which is fouud in very large 
numbers in the American rivers. This fish in its looks and habits re- 
sembles the German may-fish, and the (( Wolga, herring ” (CZupia caspia 
Eich.), which ascends the river Volga from the Caspian Sea in enormous 
numbers. The attempt to acclimatize it in Germany, however, did not 
prove successful. At  the same time attempts were made to acclimatize 
in the Danube the California salmon (8uZmo quinnat, Rich) , The attempt 
to keep these fish alive in some ponds proved successfu1, but their trans- 
fer to the Danube, although made on a large scale, has not been accom- 
mpanied by any favorable result, nor are the prospects for the future 
very promising ; for it is well known that all attempts made in America 
to introduce this salmon i n  the rivers on the Atlantic coast, have 
proved failures, although the pIacing of the young fry in the rivers W&B * 

done under the superintendence of highly experienced and persevering 
pisciculturists. There have also been introduced in Germany impregna- 
ted eggs of the following kinds of American fish : the American fresh- 
water salmon (landlocked salmon), Suho  fontinnlis (a kind of saibling), 
and 8almo irideus, as well as a kind of American Coregonus ( Coregonus a& 
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bus). Young fishhavebeenraisedfrom theseeggs) andRrecarefullynursed 
in ponds. As all kinds of sdmon are voracious fish of prey, and as the 
above-mentioned American salmon are no better in this respect than 
those of Germany, the economical result of these experiments, even if 
successful, which so far cannot be said af any of them, cannot be con- 
sidered as very great. 

As regards the results of the placing in open wat,ers of the young fry of 
salmon and of sother fish of this kind, as well as of Coregornus, there are, 
with the exception of a few trout brooks of which it can be proved that 
after the placing in them of young fry there was a temporary,increaw of 
trout, no data to show that the number of fish hnve actually increased in 
the waters stocked. The salmon fisheries in  the Weser and the Elbe seem 
to have improved someyhat; but this may easily be explained by the 
fa& that in Germany, since 1874, the salmon is strictly protected during 
the spawning season. It is true that Max von dem Borne has spoken 
of numerous successes, but his assertions have frequently been clothed 
ifi very indefinite terms, and are often emphatically contradicted by 
other authors, and are consequently open to severe criticism. This ap- 
plies, for instance, to his statement that the number of salmon in the 
Rhine and in the Oder had iucreased considerably after they had begun 
t o  plme annually large quantities of young salmon, fry in these rivers 
and their tributaries. As regards the Rhine he bases his assertion 
principally on some data relative to the quantities of salmon brought 
t o  the market of the Kralingsche Veer in Holland during the years 1870- 
1880, communicated by firm of Ten Houten & De Rsadt. It is said that 
the number of salmon received at the above place was 21,687 in 1870, 
and 41,736 in 1880. I t  should be observed, however, (I) ,  that the num- 
merof salmon was lar est in 1873 and 1874, when the association began 

decreased to 38,914 in 1870, and to 4473G in 1880; <2),  that the supply of 
one kind of fish in a market, which is not the only one where such fish 
are sold, depends on so many different circumstances, that an increase 
or decrease of this supply cannot, even with any degree of probability, 
be considered as an indication of the greater or less success of the fish- 
eries. It must also be taken into consideration that all along the upper 
Rhine, especially in the neighborhood of Basle, there are heard numer- 
ous and loud Oomplaiuts that the salmon fisheries in this part of the 
Rhine have decreased. As regards the lower Rhine, similar complaints 
have been published in thejournals, for instance from the neighborhood 
of Wesel. In the Deutsohe l?isclwrei-Zeitung, ~ No, 28, 1881, p, 230, L. 
Prenger & Son sax in a letter from Wesel, with regard to the salmon 
fisheries in the Rhino : (‘ People both on the Upper and Lower m i n e  com- 
plain in the most piteous manner of the poor fisheries;” and in the same 
journal, No. 42, 1882, October 17, p. 336, it  says literally in a communi- 
cation from Basle: “The result of tho salmon fisheries at our fishing-sta- 
tions during the last four yeam is not u10Pe than 10 per cent. of the results 

its activity, viz, 58,3 f f  4 and 77,070 respectively, and that it gradually 
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of the years 1876-1878, and at most of these stations not enough is made 
to pay two fishermen, as tihe income from the fisheries barely suffices to 
pay for the nets.” Jacob Glocliner also states, in an article entitled Vom 
Rheine [From the Rhine], published in No. 9,1882, of the same journal, 
that the number of fish in the Rhine was much larger twenty to thirty 
years ago. It is said that for the last fourteen years a large number of 
young salmon have annually been placed in differeut parts of the river 
Oder; nevertheless the editor of the Deutsche Fischerei-Zeitung says in 
No. 41,1882, p. 330 of that journal, that no increase in the yield of the 
salmon fisheries can be noticed. It cannot therefore be decided with 
absolute certainty whether the artificial hatching of salmon has really 
proved a success in these rivers, as is maintained by the zealous mem- 
ber of the German Fishery Association Max von dem Borne. It is also 
very remarkable that the German Government, which heretofore had 
specially favored every enterprise of the German Fishery Association, 
and which had lent strong material aid to the great international Fish- 
ery Exposition inaugurated by the association in 1880, absolutely re- 
fused any Government aid to the representation of Germany at the 
International Fishery Exposition which in the present year is to be held 
in London, in consequence of which refusal the association has been 
obliged to give up all idea of being represented a t  the London Exposi- 
tion. 

The association has receutly addressed a petition for aid to the Ger- 
man Parliament, but the finance committee of that body is said to have 
refused to grant this petition. 

AUSTRIA. 

Ilecently several private piscicultural establishments, on the German 
model, have been founded in different parts of the Austrian Empire, 
‘and the young fish hatched in these establishments have a8 a general 
rnle been placed in open waters. But the largest, most famous, and 
oldest of these establishments, u The Central Institution for Artificial 
Fish Culture, ” at Hellbrunn, near Salsburg, which had been in exist- 
ence for nearly 17 years, and where annually as many as 3,600,000 
fish-eggs, principally of salmonoid&, Ooregonw, and graylings, had been 
hatched, was closed last year, owing to (6 slack business.” ‘ The article 
which Andrae Schreyer wrote in a piscicultural journal on this es tab  
lishment, the prospects of which were at one time exceedingly hopeful, 
is not without interest. The establishment was laid out according to 8 
very extensive plan, no less than 31 ponds beIonging to’it ; and in addi- 
tionto these the Salzburg Association for Artificial Fish Uulture, to which 
the establishment belonged, owned two large lakes, the Hinter Lake and 
the Waller Lake. Impregnated eggs and young fry from this establish- 
ment were sent far and near, and whatever young fry could uot be sold 
were placed in ponds, lakes, and other open waters. I n  the beginning, 
when the interest in artificial fish-culture wag stillat its height, the estab- 
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lisbment could hardly get enough eggs and young fsy to supply the de- 
mand; but after a while the demand grew less, so that there was a guper- 
abundance of eggs and young fish. The raising of fish in ponds did not 
prove as successful as desired, the open waters not showing any larger 
Dumber of fish than before, and, as we said above, the Hellbrunn 
establishment had to be closed last Sear owning to I' slack business." 

UNITED STATES. 

During the last twenty years a uumber of Americans have become 
famous in the annals of pisciculture, partly by new discoveries in the 
technical part of fish hatching, partly as practical pisciculturists or 
patrons of pisciculture. Among these men deserve to be mentioned: 
Livingston Stone, Seth Green, T. B. Ferguson, C. G. Atkins, J. Will- 
iamson, 31. 0. Holton, F. N. Clark, J. H. Slack, F. Mather, R. E. Earll, 
M. McDonald, H. 0. Chester, and, above all, Prof. Spencer F. Baird. 
Several States of the Union have fish commissions which, in their various 
hatching establishments, produce au almost fabulous quantity of fish, 
which are placed in open waters. Just  as in Europe, these fish mostly 
belong to the salmon and Coregonus families, but the Americans ,also 
liatch artifleially the shad (Alosn prmstahilis) which ascends the rivers 
from the seain large numbers for the purpose of spawning; and recently 
some salt-water fish have also been hatched artificially. In  the year , 
1877 a steamer, the Fish Hawk, was construct,ed exclusively for hatch- 
ing shad. It gathers easily sufficient quantities of roe and milt from a 
number of fishing stationu located a t  a considerable distance from each 
other, and takes the young fish to those waters for which they were des- 
tined. Steamers are also said to have been used for the hatching of cod, 
for the purpose of conveying millions of young cod to coasts where they 
had not hitherto been found." I t  is well known that the coil propagabs 
its species in enormous numbers. Its roe develops whilst floating in the 
mater and in one female cod as many as 9 million eggs have been found 
("i/SSO?%). Attempts have also recently been made to acclimatize foreign 
dish. Thus the carp has recently been introduced from Europe, and it  
seems as if its culture in ponds, on the German model, has a future in 
America. I n  California and Oregon the hatching of salmon eggs is 
said to be carried on on a large scale in the McCloud River and the 
Clackamas River, pertly at the expense of the "Association for Preserv- 
ing and Protecting Salmon," which has given a considerable sum for this 
purpose. We are informed that in these salmon hatcheries from 14 to 
20 million salmon eggs have been hatched in one rear.S I n  Michigan, 

*This is a mistake. Only one lot of cod have yet been hatched, and those were re- 
kxmed at Glonceeter, where hatched. It was n very sucoeaeful experiment, and the 
Commissioner hopes to hatch cod ou a largo ecale at the Wood's Holl Station bereaf- 
ter.-C. W. S. 

t The salmon hatohccl and planted in MoCloud have produced remarkable results, 
increasing the yield of the salmon canueries from 25 to50 per cent. See accounks else- 
where.-C. W. 6. 
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according to E. M. Miller's statement, 100 million fish-eggs have been 
hatched during the years 18'73-1881, and placed in open waters, but 
with what results I have not been able to learn with absolute cer- 
tainty. The same applies to American fish production in general, with 
exception of the shad culture, which has been successful in so far that. 
the shad is now found in rivers where formerly it was unknown. 

CANADA. 

In 1868 Mr. Samuel Wilmot began to intrvduce artificial fish-culture 
in Canada. A t  Newcastle, in the Province of Ontario, where he resides, 
he established a salmon-hatchery, which soon gained considerable repu- 
tation. This was acquired by the Colonial Government and extended 
in 1869. Mr. Wilmot has gradually succeeded in founding, a t  Govern- 
ment expense, several similar establishments for raising the American 
marhe ,  the whitefish. Thenumber of these establishments in 1880, ac- 
cording to Raveret-Wattel, was 7, and according to E. M. Miller, 10, kept 
up at  annual expende to the Government of $25,000. Mr. S. Wilmot is the 
director and superintendent of these establishments. It is his aim also 
to  produce as many young fish as possible. The entire quantity of fish 
eggshatched in all the Canadian establishments till the end of the year 
1880 is estimated a t  200,000,000. The number hatched in 1880 wa8s 
26,000,000, divided as follows : 18,000,000 whitefish, 4,000,000 salmon, ' 
4,000,000 lake trout, and 125,000 brook trout. From theso 26,000,000 
eggs there mereobtained 21,500,000young fish, which were placed in open 
waters. All the above information is given by E. M. Miller, member of 
the Michigan Fish Commission. As regards the practical results of this 
enormous production of young fish, we possess 'no reliable date. Miller 
says that the number of Coregonus had increased in the Detroit River; 
but it cannot be ascertained whether this increase holds any reasonable 
proportion to the large sums annually spent for producing young fish. 
I know from personal observation, however, that after fishing had been 
strictlr prohibited for a certain period iu autumn, the number of Corego- 
nzcs in Nome of our Finland rivers increased very considerably. The 
quantity of fish caught annually in any body of water is, moreover, not 
the same every year, but is subject to great changes which are beyond 
human control. 

ENGLAND, SCOTLAND, AND IRELAND. 

For many centuries Great Britain has sought to preserve and increase 
the stock of fish in her rivers by strict legislation, and especially by 
rigid protective measures; these endeavors have been successful, and 
there is at present no country in Europe whose salmon-fisheries could 
vie with those of Great Britain. Artificial fish-culture has also been 
attempted in Great Britain, more than twenty years ago. Even quit@ 

'recently some private hatcheries have' been established, but artiflckd 
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fish-culture has never been one of the prominent British industries, and 
the Government has never appropriated a single penny for this cause ; 
for experience had shown that. strict ant1 continued protection of all 
fish belonging to the salmon kincl, at least during their spawning sea- 
son, is the most efficient and only safe means of preserving end increas- 
ing the stock of fish in the rivers. .Among those persons who have 
recently evinced great interest in fish-culture, the Duke of Sutherland 
deserves special mention. He is said to possess several model establish- 
ments for hatching salmon, in which a8 many as 800,000 egg8 can be 
hatched per annum. Since 1873 he places every year more than 500,000 
young fish from his establishments in various maters, among the rest, 
in Loch Brora, on whose shore his largest hatchery is located. Although 
the number of ash annually caught in this lake has not increased per. 
ceptibly, it  has been found that the breed has been improved, which is 
supposed to be owing to the employment of select breeders from the Tay, 
the Tweed, and the Rhine. Some English pisciculturists principally aim 
a t  producing a superior quality of fish by crossing the breeds, as is dono 
with domestic animals, and, according to their own statements, they have 
been successful, There are also in Great Britain large trout-hatcheries 
carried on on bqiness principles. The principal ones are those of Sir 
James Maitland, in Howietown, near Stirling, where, besides large quaw 
tities of shell-fish, the flesh of a t  least three horses is used per week for 
feeding the trout. Mention should also be made of Mr. Joseph I. Armin- 
stead's Troutdale fishery, near Kesmick, in Cumberland, and Mr. Oharles 
Capel's Gray fishery, near Foots-Gray, in Eent. 

NORWAY. 

In Norway, where the fisheries form one of the principal industries 
of t,he country, a good deal of attentiou was given to artificial fish-cult- 
ure thirty Sears ago, both by the Government and the public, in con- 
sequence of the impetus given by France. According to official data, 
there have been started in Norway eince 1856 no less than about 240 
private piscicultural establishments, one-third of which were devoted 
to the hatching of salmon eggs, and two-thirds to the hatching of trout 
and Ooregoaue. But a very large uumber of these establisbenta, after 
having been in existenaefor a shorter or longer period without being able 
to show any result whatever, were gradually closed ; so that during the 
winter 1878-1879 only 38 were still in operation-16 for salmon, and the 
rest for other fish. 'The majority of these 38 establishments were com- 
paratively small, and only 5 of them produced about 100,000 young fish 
apiece. AJthough for a number of years 1 to 1s million young salmon 
had been produced annuallr, it appears from the statement of Mr. A. 
Landmark, inspector of fisheries, in his financial estimate for last yeltr, 
that there are no absolutely certain proofs that the selmon-culture has so 
far proved any benefit whatever to Norway. In  his observations accom- 
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panying the draft of a new “law for protecting salmon and lake trout,” 
dated Septemder 16,1881, Mr. Landmark says very emphatically, on page 
66 : “It is but too certain that the number of salmon in our country is, 
on the whole, smaller a t  the present time than in 1848, when we got 
our first law for protecting the salmon-fisheries.” Mr. Landmark thinks 
that the production of young fry of the salmon in Norway has been 
carried on on too small a scale, and that this is the cause why the rivers 
do not contain more salmon. Following up this idea, and evidently 
influenced by the reports of the enormous production of young fish in 
the United States of North America and Canada, he urged the Govern- 
ment to found a large salmon-hatchery on the Topdal River; but the Nor- 
wegian Government did not deem it proper to lay a proposition to that 
effect before the Storting INorwegian Parliament], a t  least during the 
session of 1882. Relative to the fisheries in the interior of t h e  country, 
especially the trout-fisheries, Mr. Landmark declared, February 6,1881, 
a t  the meeting of the Norwegian Association of Huntsmen and Fisher- 
men,” that the fisheries had been more productire in olden times than 
a t  present, and that only in a few places there had been some slight 
improvement in consequence of various measures t’aken recently by the 
Government and by private individuals; and yet there had been in 
operation in Norway, sincb1856, for a longer or shorter period, about 
150 piscicultural establishments, founded for the avowed purpose of 
improving the fisheries in the iiiterior of the country ! 

SWEDEN. 

At the same time as in Norway, considerable interest was also taken 
in pisciculture in Sweden, and a large number of great and small estab- 
lishments were founded. Near &tanblch, at the mouth of the An: 
german River, the Government established a so-called ‘6 Normal Institu- 
tion of Fish-culture,” in which instmction was given; but after having 
been in operation for 18years it was closed, and has not been openedagain. 
Pisciculture in Sweden has not been able to show any very considerable 
econmical advantages, and during the last ten years tho interest in this 
cause has been on the wane. More recently, especially siuce the Berlin 
Fishery Exposition of 1880, the interest in pisciculture began to rwive, 
and at present a number of salmon-hatcheries are in operation on several 
Swedish rivers, among others in the Ljusne River, the Dal River (Elf- 
karleby), the Klar River, the Lagag, the Nisson, and others. Granting 
the impossibility to regulate, on a large scale, the quantity of fish in 
open waters by means of pisciculture, the superintenden t of fisheries, 
Dr. It. Lundberg, nevertheless favors the artificial production of fish 
because he sees in it (4 an important aid to prevent the decrease of fish, 
which is invariably brought about by the increasing uumber of fisher- 
men, by manufacturing establishments, by rafting, &e. ‘‘ Several em. 
nomical associations in the provinces have, for the lest thirty years, paid 
persons to instruct the masses on the subject of fish-culture and rational 
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fisheries, and it is  stated that the activity of these teaohers of piscicnlt- 
ure ‘‘ promises well for the future.” As far as I kuow, it is impossible, 
after thirty years of artificial fish-culture, to shorn any increase in the 
quantity of fish in the open waters of Sweden ; but it seems that, so far 
at least, the Swedes are determined to continue their efforts in this 
direction. In 1879 a landed proprietor in Schoreii [the most southerly 
province of Sweden] commenced to raise carp in ponds; and there is 
a reasonable prospect that this kind of fish.culture,’ if carried on ration- 
ally and cautiously, will prove profitable, because the carp can easily 
stand the climate in the southern part of Sw:den. 

FINLAND. 

As regards our own country, artificial fish-culture was advocated here 
more than a hundred years ago, by Magister U. R. Gjers, in a treatise 
published by him a t  Abo, in 1771, ‘( On the causes of the decrease of 
the Qovernmeit clalmon and Coregonus fisheries in t,he river Eumo,” but 
as far as known, without any practfical result. In consequence of the 
impetus given by Fraiice, however, earnest efforts were made during tho 
years 1888-1867 in behalf of fish-culture. During the period 1858-1862 
a number of private individual6 started various piscicultura lestablish- 
ments, under the guidance ofmy predecessor, H. J. Holmberg, who had 
studied the organization of such establishments in Norway. The most 
important establishments of the kind mere in possession of the following 
persons: Stockfors, on the Kymmene River, owned by Couusellor Scha- 
telowitz ; Abborfors, on thc same river, by Major-General Clayhills ; 
Rovinsaari, in the district of Kymmene, by Mr. Uruschinin ; the estab- 
lishment in the neighborhood of Eexholm, on the Wuoksen River, by Mr. 
Lebedeff; the one on the UrpalaRiver, in the Wiburg Government, by 
Mr. Alfthan ; the one near Tammerfors, by von Nottebeck ; the one at  
Svarth, by Baron F. Linder ; and the one in the Diatrict of Krouobarg, - 
by Rev. Mr. Hartman. The three-last mentioned establishments raise 
principally brook trout and lake trout. During the years 1863 and 1864 
two large sa1mon.hatclieries were e8 tablished by associations of salmon- 
fishers, the one on the the Uleh River, and the other on the Torue% Rker. 
Por a number of years these establishments hare annually placed a large 
quantity of young fish, principally salmon, in the rivers on whose banks 
they are located; thus the establishments on the Rymmene, Uleh, 
Wrpah, and the one near Kexholm, have annually placed as many ils 

100,000 young fish apiece in open waters, the Kexholm establishment 
during one year even as many as 200,000, without any noticeable 
increase of the quantity of fish in any of the above mentioned rivers. 
The production of young fish, therefore, gradually ceased in d l  these 
establishments ; and t’he result of these earnest endeavors, made a t  
Coneiderable expense, mas altogether a negative one and did not induoe 
people to imitate them. The great expectations which had been raised 
in Pinland, as in other countries of Europe, with regard to the artifi- 
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cia1 production of young fish, were here, as elsewhere, doomed to dis. 
appointment. 

Fish-culture, in the widest sense of the term, embraces (1) fishery 
legislation, (2) pond-culture, (3) transplanting fish, and (4) production 
of young fish in an artificial manner and the placing of the young fish 
in opep waters, or what is known as artificial fish-culture. 

Fishery legislation forms in all countries an object of serious atten- 
tion of the government and the legislative bodies. It aims at maintain- 
ing in open waters all those conditions which are necessary for the 
propagation, increase, life, and well-being of fish. In  Finland this legis- 
lative work did not commence till 1786, when excellent fishery regula- 
tions mere promulgated j and after the fishery regulations of the year 
1865 were made, the work went on uninterruptedly by making various 
local laws securing the protection of certain species of fish during t h e  
spawning season, as well as the manner of superintending the maters 
and regulating fishing in such a manner as to sufficiently protect the pro- 
pagation of fish in the natural may, to protect the young fish, to prevent 
any impure or poisonous matter from getting in the .water, and to secure 
all those conditions vhich are necessary for the well-being of the fish and 
the reproduction of food in so far as this is dependent on the aquatic 
vegetation, &e. I venture to say that Finland has not been baokward 
in this respect, although many gaps are yet to be filled, and many im- 
provements in the details will have ta be introduced as greater esperi- 
ence is gained. 

The pond-culture of the Germans-that is, the raising of certain kinds 
of fish, especially carp, in ponds-is, as far as I know, in no part of Ger- 
many au object of direct care of the state, but is left entirely to  private 
effort. According to a statement by P. Dabry de Thiersant, the Ohinese 
only raise fish living on vegetable food; and these fish are raised from 
roe impregnated in the natural way and gathered in the rivers. In  
Europe the fish which are principally raised in ponds are carp, which 
live on vegetable matter, and, though to a less degree, brook trout and 
fresh-mater trout and saibling, partly in ponds and partly in brooks. 
As these last mentioned kinds of fish are fouud in Finland, it must be 
supposed that it mould be possible for us also to raise them in ponds; 
but whether it would be a source of profiit is another question. Theso 
fish require exclusively animal food, flesh or fish, which makes their sup- 
port quite expensive, so much SO, in fact, that it will only pay in localities 
where fish fetch a very high price. It has been calculated that it requires 
5 kilograms horse flesh or other flesh, or a corresponding quantity of fish, 
to raise 1 kilogram trout. German trout-culturists get as much as 4 
marks (95 cents) per pound for their trout, and with such prices this in- 
dustry of course becomes profitable. Mr. A. Haldenwang, proprietor of 
the well known piscioultural establishment at Gaisbach, near Baden- 
Baden, says, in  his report for 1581, that he gets from 3 to 5 marks (71 
cents to 81.19) per pound for his trout. Our long and severemfnters, laat- 
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ing from six to seven months, and great variations in. the depth of the 
water, would moreover place great difflcnlties in the way of successful 
troubraising, and would &ill further increase the expense. As regards 
the carp, which, incentral Europe, is raised cheaply and with comparative 
ease, I believe that, in view of our climatic conditions, it would not pay 
to raise carp in Finland. The northernmost countries where carp cult- 
ure is regularly and successfully carried on are Holstein and Courland. 
Even in Schleswig people coinplain of lack of success in carp culture. 
Carp were centuries ago, introduced in Sohonen, the southernmost prov- 
ince of Sweden; but they are not found farther north in Sweden. All 
the attempts of King Jolin I11 to raise carp on the island of C)land have 
proved futile. In  Norway the carp has been acclimatized in only two 
places, viz, near Pnrsuncl, in the soiithernmost pa,rt of the couutxy, and 
a t  Milde, near Bergen. According to Grirum, carp are said to be found 
near St. Petersburg, in some of the ponds belonging to the Imperial 
country seats, and, according to Kessler, also near the Convent of Wa- 
lamo, but there is no attempt made at carp culture. Carp were first in- 
troduced in Fiuland in 1861, when Chamberlain Barou von Linderplaced 
some in a pond on his estate of SvartB, but they are said to have died 
out after t i  few years. Attempts in this direction had also been made 
prior to 1861, but likewise without result. The carp requires constant 
care and protection, just like a domestic auiinal, for, in spite of its enor- 
mous power of propagation-zc large femele carp prodycing as many as 
1,200,000 eggs-it will riot be able after having been domestic'ated for 
centuries, as it has been in Central and gome parts of Northern Europe, 
to successfuly compete with other fish in open waters in the battle for 
existence. As I remarked above, attempts to raise carp have been made 
in the Swedish province of Schouen Bince 1879. 

The stocking of waters with certain lrimls of fishby transferring the 
young, and the attempts to acclimatize fish, have in no European state 
been made directly by the Government, but they belong entirely to 
private enterprise, or are managed by societies or 3ssociations formed 
for the purpose. In Finland this may of carrying on fish-culture has 
been common for a long time, and during the last twenty years fish 
hare been successfully transplanted in considerable numbers. The 
interest in such attempts among our people is by no means on $he 
dearease, but is,'on the contrary, very lively, especially since the Im- 
perial Senate, in 1879, commenced to award small annual prizes for 
the I successful and profitable transplanting of fish. More than f i f t ~  
such awards have been distributed during the last four years, princi- 
pally cqmong the peasants j and in several case8 the transplanting of 
Various specimens of Coregonus bas proved a decided benefic to en- 
tire villages and communities. As the transplanting o f  fish, either by 
means of impregnated roe or young fry, or by mature spawners and 
milters, is so eaBy matter that even peasants, who may otherwiso 
not be very bright, can do it, I do not consider it necessary that tho 
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Government should take special measures for furthering this kind of 
fish-culture. 

As regards fish-culture proper, artificial fish-culture, which consists, 
in the production of young fish in special establishments and the plat- 
ing of these young fish in open waters, the opinion has now very gen- 
erally gained ground in Europe that i t  is entirely uselcss to apply this I 

kind of fish-culture to those kinds of fish which spawn in spring and 
summer. They are endowed with such a powerful faculty of propaga- 
tion, and their impregnated roe develops in so short a time, that wher- 
ever the necessary conditions for their well-being exist, sufficient young 
fry is produced by nature’s own activity, in a much safer way than man 
can do it, if only care is taken that there is a sufficient number of 
mature spawners and milters and suitable spawningplaces. One of 
tho most competent authors on this subject, Mr. H. Haack, director of 
the German piscicultural establishment at Huningen, says in his official 
Beports on the Berlin International Fishery Exposition of 1580, page 34: 
‘ 6 1  have, for twenty years, made exhaustive experiments in artificially 
raising most of those fish which spawn in summer, and in most cases I 
have succeeded in raising D few thousand young fish of thetje kinds; 
but I have nevertheless arrived at the conviction that all efforts made 
in this direction have been mistakes, for even in the smallest open 
spawning-ponds a hundred times more favorable results were obtained 
than by. the most careful artificial culture?’ 

The quantity of fish in any body of water is always in direct propor- 
tion to the quantity of suitable food for the fish in their various stages 
of development; but this quantity of food, though different in the dif- 
ferent waters, is always strictly limited by nature; and it is not often 
in the power of man to change this proportion for the better. It is, 
therefore, impossible to make any water produce a larger quantity of 
fish by the artificial hatching of young fish than the quantity of food 
which it is able to produce entitles it to, no matter’how large the body 
of water. I t  is by no means the number and size of the various bodies 
of water in a country which determine the quantity of fish in that 
country, but the quantity of suitable food which is produced in its 
waters. 

0 

As will be seen from the above review of the present condition of 
artificial fish-culture, it is only those fish which spawn in winter, the 
salmon and other salmonoids, as well as some fish of the Coregonus 
family, which both in Europe and America’ have formed and still form the 
principal objects qf cultivation in special esta blishments. Although 
the cultivation of these kinds of fish in Europe has been carried on for 
thirty years, in some countries even on a very large scale, wo have no 
positive proof from any European state that this cultivation has, to 
any noticeable degree, increased the quantity of $sh in the open waters, 
with the exception of a few tront-brooks, or that it has brought finan- 
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cia1 results commensurate with the expense, or that it has become 
matter of great public importance. It is true that, in some cases, arti- 
ficial fish-culture has made i t  possible to transplant some kinds of f i ~ h  
to countries and waters where formerly they were not found, and thaG 
in other cases it has facilitated this transplanting process, but these 
results possess more of a scientific than of a financial interest. It la 
absolutely certain that in countries where the most persistent and the 
strongest efforts have been made to increase the quantity of fish in the 
open waters hy producing young fish in an wtificial manner, as in Prance 
and Norway, the hopes entertained of the economical importance of 
artificial fish-culture have been thoroughly disappointed, I purposely 
refrain from speaking about artificial fish-culture in America, because 
I am not sufficiently acquainted with the condition of affairs in that 
country, and have not been able to obtain any reliable information 
on the subject, and Iinally because the experience gained there seems 
of too short ;t date for forming any definite opinion. Suffice it to say 
that in Europe artificial fish-culture has left nothing but disappointed 
hopes, and in many cases even considerable financial losses. Under 
these circumstances, and as in the whole of Europe there are on the 
one hand about BOO private piscicultural establishments, but on the 
other hand only three such establishments supported by Govern- 
ment funds, tqe German one a t  Hiiningen; the Russian one at Nikolsk 
both of which, as we have seen, have cost enormous sums and have 
been of little use-and the one a t  Engelstein on the Ohiem Lake in 
Bavaria, a small establishment for raising lake-&out, I do not feel justi. 
fled in advocating the. establishment at Government expense of insti- 
tutions for raising young fish in an artificial manner ; all the less because 
16 to 20 years ago people in Finland made very earnest, but also very 
fruitless endeavors in this direction. I would also mention in this place 
that a meeting of fishermen, pisciculturists and friends of the fisheries, 
called by the Austrian Fishery Ahssociation, and held in Vienna, April 
29 and 30,1882, under the auspices of the Austrian ministry of agri- 
culture, answered one of the questions which came up for discussion, 
viz, 4‘ Is it  desirable to found piscicultural establishments at the expense 
of the Qoverament)” in the negative. 

If, however, the Imperial Senate should feel inclined to order fur- 
ther experiments in artificial fish-culture in Finland, T am of opinion 
that we ought to use a method of hatching roe which saves more space, 
and, above all, which is cheaper than the one employed a t  Nikolsk; and 
1 would recommend the well-known Norwegian method, which has been 
found to answer the purpose in every respect, or, still-better, some more 
modern method, for instance, with the aalifornia or Williamson’s hatoh- 
hgboxes, which has been tried in Sweden and Germany. 
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69.-A VEBDICT AGAINST ARTIFIUIAL BIBB-ClULTURE, AND 
AN ANIJWEW TSIEBETO.’ 

[From 6‘Deuf~che Fiaoherei-Ztifuwg,” Vol. VI, No. 15, Stettin, April 10, 1883.1 

Professor Malmgren, inspector of the Finland fisheries, a t  the request 
of the Impcrial Senate of Finland presented a memorial on the 20th 
January last to the Agricultural Commission of that body, as to the 
advisability of introducing artificial fish-culture in Finland, and, more 
especially, whether the method followed at the piscicultural establish- 
ment of Nikolsk, situated in the Government of Nowgorod, could be 
applied in Finland. A Germau translation of this memorial, printed by 
J. Simelu’s Heirs at Helsingfors, has been sent to u8. It is a remarkable 
document, principally because it is the first instance in the literature 
on fisheries of an author almost entirely denying the results of fish- 
culture, at least as carried on a t  present. Dr. Malmgren speaks freely, 
and without the slightest reserve, what he thinks. He has no praise to 
bestow, but says in other words that, as far as his experience and his 
information go, the results of fish-culture almost amount to nothing. 
His advice is, therefore, not to introduce in Finland such useless and 
expensive establishments, a& they do not pay. Is he right9 That is the 
question. Following his instructions, the professor first of all visited 
the remote ektablisbment of Nikolsk. He there found a vast and ex- 
pensive establishment for hatching millious of eggs, whilst the annual 
production of 100,000 to 200,000 eggs was no more than i u  produced by 
a, second-rate German establishment; 100,000 to 200,000 roubles have 
been lost; the founder-once a wealthy man-has become a pauper, his 
successor became a bankrupt, and now the Government has taken the 
establishment, which is under the superintendence of a learned gentle- 
man. The thing did not work, it does not work now, and it never will 
work. The men who founded the establishment were mere theorists 
who had no practical knowledge of nature. The spawning fish had 
to be brought a distance of 350 mersts [a33 miles]; there is plenty of 
water in the neighborhood, but none which is suitable for the young 
fish. The young fGyof trout nnd Coregoms (ntaraweia) have been placed 
in lakes, in large numbers, just  as with us; but they only became food 
for other fish; hardly any were caught again. No wonder: out of 
100,000 embryos nature sometimes allows a few to reach maturity, but 
very often she does not let any reach that point, for she cannot provide 
the food necessary for so iuany mouths.. The theorists never thought 
of this, Of what me are sterlcts in alake,or lake Coregothusin a river7 
Propagation is not to be thought of under the circumstances. Occa- 
sionally fish of some new kind were made to flourish in a lake, but not 

* Ein Verdilct p g e n  die kiinstliclic Tisclizucht und eine Alctwort darav,f.f.” Translated 
from the German by HERMAN JACOIWON. 
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by placing in it roung fry, but grown fish. Smelts mere placed in a 
lake, where these fish had heretofore not been found; they ffourished 
and increased wonderfully, but since that time the number of bleaks and 
other fish has been diminished, the yield of the fisheries has not been 
increased by a single pound, and no progress has been made ; a certain 
proof, says the professor, of the great truth which for so long a time 
we hare preached in vain, that a body of water cannot produce any 
more fish than the quantity of suitable food contained in it entitles it 
to. The Rnperintendent of the Nilrolsk establishment confemed to Pro- 
fessor Nalmgren that a few husldred trout and Coregonus in the ponds 
of the establishment were the only visible result of it,s 25 years' exist- 
ence; and that all these fish, if brought into the St. Petersburgmsrket, 
would not fetch enough money to pay the expenses of the Nikolsk estab- 
lishment for one year. 

If we were to judge fish-culture from this establishment, we would 
most assuredly do better to shiver our hatching-pots into atoms, to use 
the wood-work of our hatching-houses as fuel in our bake-ovens, and 
simply leave fish and fish-culture alone. The professor, howevor, does 
not base his unfavorable opinion of fish-culture only on the above-men- 
tioned Russian failures, but also on experience gathered by him in coun- 
tries having a far higher civilization than Bussia; and it must be granted 
that he has drawn his information from numerous sources, and that he 
has critically sifted all the material he could lay hold of end used it in 
such a manner as to serve his preconceived opinion. He refers to  sev. 
era1 articled in our journal, according to which-in spite of all reports 
to the contrary showing an increase of salmon in consequenco of the 
placing of yonng fry in open waters-the number of salmon had mate- 
rially decreased. The professor does not s tah ,  however, that in many 
other articles contained in our journal we have given favorable reports, 
alnd that at no time we have denied the vitality and usefulness offish- 
culture, if properly managed, whilst he condemns it entirely. In  re- 
viewing the efforts made by various countries, the professor does not 
arrive at  any more favorable result. Among the rest, the egorts made 
by us in Germany, especially those of the German Fishery Association, 
appear t o  him entirely futile; and as to the reports of the German Fish- 
ery Association, he regards them as rose-colored and unreliable. Truly 
a harsh and discouraging opinion, if the professor is right. But, fortu- 
nately, matters are not quite as bad as he makes out. Exaggerated 
hopes hare  doubtless often been based 011 mere accidental occurrences, 
and people have begun to exult too soon; doubtless, those incadculable 
figures which nature uses iu .her arithmetic of the birth and death of 
aquatic animals have more or less been left out of the account by many 
of our pisciculturists; and life and death in the water has, theoretically, 
been forgotten; verx probably the outlay of labor and money will, even 
at the present time, hardly correspond to the results; but all this does 
not justify us in deprecating the eff'orts made by our Fishery Associa- 
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tion, and in giving up all hope of a favorable result for the future. The 
aristocratic and-learned members of the Berlin committee are probably 
not all practical men in every respect; all they could do was to give a 
more general impetus to fish-culture; and whenever the carrying out 
of their theories, especially the placing of young fish, was not based on 
a thoughtful and persevering observation of nature and her laws, the 
resiilts could, of course, not be very great. A t  the same time it cannot 
be denied-and in this respect the professor’s information has been 
defective-that wherever practical men have taken the matter in 
hand, as in Schleswig-Holstein, where people go slow but sure, and with- 
out making a great noise about their achievements, highly favorable 
and unquestionable results have to be chronicled. The strong impetus 
which has been given by the committee of the German E’ishery Associa- 
tion has most assuredly been beneficial. Results will come in time, 
and, as more practical experience has been gained, people will only make 
efforts when they are tolerably sure of success, and theoretical experi- 
ments, which lead to nothing, will be abandoned. Thousands of young 
fish will not be placed in waters which have the full quota of fish to 
which their quantity of food entitles them, unless the number of fish 
has previously been considerably diminished by fishing. Expensive 
young fish will not be placed in waters where, during the first few weeks, 
they must be destroyed by other fish; but the young fish will, for a year 
at least, be assigned 8ome water where they are protected from their 
enemies, and where they will live till they have reached a mfficient age 
to be beyond many of the dangers which threaten them in their infancy. 
Young fish will only be placed in waters where, according to reliable 
caloulations, observations, and experience, they mill grow and flourish. 
The young fish needed will be raised artificially, and an income will be 
secured thereby; the results will come at last. We should endeavor to 
learn and gather new experience as we go on. No one will ever cease 
to learn-neither the committee, nor we, nor Professor Malmgren. And 
in order to learn this wholesome truth, a lack of recognition and a harsh 
criticism are what we need. We are confident, that, in spite of many 
mistakes made by the committee (especially in the matter of legislation), 
and in spite of future mistakes which doubtless mill be made, the self- 
sacrificing and disinterested activity of the committee will ultimately 
prove a benefit to our German fisheries. It is not only Germany whicb 
is thus severely criticised in the professor’s report, but, in his opinioa, 
fish-culture has’ been absolutely without results in Franm, Austria, 
Norway, and Sweden. Only as regards America and England, the pro- 
fessor confines himself to  a statement of what has been done, without 
saying anything about the resultitl, probably because unfavorable report0 
have reached him from these countries. 

Professor Malxngren’s pamphlet will-unless treated with silent con- 
tempt-make a considerable stir in Germany and Austria, and an9 
country which has numerous hatcheries. Even a t  this early stage of 
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VoP. 111, No. 29. Washington, D. C. act. 29, 1883. 

the controversy we are enabled to communicate the following letter 
addressed to Professor Malnigren, by R. Eckardt, of Lubbinchen : 

My best thanks for your pamphlet. I fully subscribe to everything 
yon say relative to the establishment of Government hatcheries, but I 
take the liberty to call your attention to another kind OS Gorernment 
action, which for ten years-so far, unfortunately, in vain-I have striven 
after : the institution of scientific stations in connection with private 
piscicultural establishments. There is in Europe a t  the present time 
but a single institution of this kind-tho one a t  Naples, conducted by 
Professor Dohrn (only, however, for niaritime purposes)-which renders 
great serrico to science, but probably would be only of small financial 
benefit to us. If in the various countries of Europe, differing from each 
other with regard to climate, we had such scientific stations for the in- 
land waters, their scientific investigations would have a great practical 
result,. One of the first aud principal conditions of success is the prac- 
tical management of affairs, which should be able to furnish the neces- 
sary material for scientific observations, and which, hand in hand with 
science, knows how to practically utilize, for new results and discover- 
ies, all the achievements of science. A vast field like fish-culture can- 
not be properly and advantageously worked by either science or prac- 
tice by itself, but needs their combined efforts. 

Artificial hatching is particularly important for fish which spawn in 
8uinm er, and will, if managed practically and rationally, be productive 
of good results in our, as to climate, favorably located waters, and our 
pond-culture will derive great benefit therefrom, principally with regard 
to carp, tench, bream, pike, etc. I can here record results which will 
compete with those obtaiued in other countries, but which simply lmk 
the benefits of scion tific investigation, which would inake progress easier. 
Fish-culture is a vast field, which needs the scientific observations of 
years, to  be properly studied, and be made profitable for practical life 
and the wants of inan. When, in 1575, I asked Professor Pagenstecher, 
of the Heidelberg University, what was the reason why the mayfish 
carried so many spoiled eggs, he replied that he would be exceedingly 
glad to investigate t h i s  matter, but unfortunately he did not have the 
necessary material. This I procured for him a t  once, but so far, a t  
least, I have not received an answer to my inquiry. If the German 
Government were to apply the sum annuilly required for the support 
Of the Irluningeu est~ablishinent-26,OOO marks [$ti,StiOJ--wliich is of no 
Practical benefit to the establishment of  one scientific station liere, on 
“19 estate&, the entire civilized world would be greatly benefited thereby, 
and scientists would so011 t ikea greater interest in the matter. My estab- 
lishment, raises various kinds of fresh-water fish, and has a lake area 
of 400 hectares; it is not subsidized by the Government, brit stands, so 

-- __ 

Bull. U. S .  3’. O., 83-35 



386 BULLEl'IN OF T H E  UNITED STATES FISH COMMISSION. 

to speak, on its own feet; and in spite of many expensive experiments 
and improvements it has been successful, and its usefulness is capable 
of still further extension. There is no doubt that we shall also see 
fiuancial successes, for the achievement of which, howover, scientific 
investigation will be absolutely required. As the result of all my obser- 
vations I can state, from firm conviction, that the quantity of fishin 
any body of water suited to fish culture, can be enormously increased 
by stocking it with fish-spawn in due proportion to the peculiar qual- 
ities of such water, and this should not be left to accident, if any ben- 
efit is to be obtained therefrom. Every fisherman here knows this, as 
all of them practically carry out this idea. These people have to buy 
the fish-spawn, and often have to transport it a considerable distance 
with great difficulty, but they shun neither expense nor trouble in 
order that they may in later years derive a certain benefit; and they 
thus stock the lakes which they have bought, or which they rent- 
not to mention the ponds, with regard to which this modeof procedure 
is under stood. 
If the stock of migrating salmon in the rivers cannot be controlled, this 

is a circumstance which will render it difficult to prove anything with 
absolute certainty; but we have, as is shown by the appearance of 
enoi'mous quantities of salmon in the Weser and Elbe during the last 
years, obtained results which can be traced to nothing but the artifi- 
cial stocking of the waters with young fry. It is impossible to state, in 
exact figures, the number of salmon annually caught near Hameln dur- 
ing the last twenty Sears, or the number of salmon annually caught near 
Bremeu during the last three years ; but the rent of the Hameln saltnon- 
fisheries, which previous to 1862 was 900 marks [$214.20] per annum, 
had in 1877 increased to 16,000 marks [ $35701, and has, as far as I know, in- 
creasedstillmore. In  the autumnof 1881somanysalrnon werecaughtnear 
Bremen that they sold a t  80 and 60 pfennig 111 and 12 cents] per pound. 
This must, certainly, be considered a favorable result of the artificial 
stocking of the waters. Unfortunately me do not know what is done in 
this direction in the Netherlands. The river Oder is no longer adapted 
to stocking with salmon on a large scale. Artificial fish-culture and the 
artificial stocking of the waters with salmon and salmonoids has been 
accompanied by excellent results in Holstein and along the eastern 
coast of Germany; and the same applies to trout, and to  the raising of 
carp in ponds. At the present time a single carp-raiser bring8 an entire 
cnr-load of carp to Berlin every week ; and he also proposes to supply 
the Berlin market with large quantities of trout and sea-trout. These 
are assuredly favorable results of fish-culture which cannot be argued 
away. It is of course impossible for me to state whether such a stock- 
irig of maters with fish would pay in Finland, with whose waters I ani 
not acquainted ; but as long as I have obtained favorable results, even 
without the liope of a reward, as in Piulancl, in stocking my waters with 
the Bpawn of Coyegonus and breiLm I should thiuk that, i f  intelligent 
nien woiil(1 tdre the matter in hand in Finland, which, to judge from 
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the map, has a superabundance of lakes and rivers, greater results than 
hitherto could be obtained. Even if the fish did not fetch a very high 
price at home, they coulc? be exported, if not fresh, a t  least smokeil 
salted, or frozen. 

If France, with whose circumstances I am bu t  imperfectly acquainted, 
cannot show any great results of fish-culture, although it has been car- 
ried on here for a longer period than in any other country, this certainly 
must be owing to the methods which are followed. If anything is to be 
accomplished in fish-culture, practice must go hand in  hand with science. 
As far as my superficial knowledge goes, the professors wanted to man- 
age everything in France; but this will not do. What are needed are 
men of practical experience, mho devote themselves to fish-culture intel- 
ligently and with some degree of enthusiasm. 

I would recommend that if somewhere in Finland you have an intel- 
ligent landed proprietor, in some suitable locality, a private piscicul- 
t u r d  establishment be started on his estates, and that you aid such 8 

man, whenever he needs aid, with the light of your knowledge. Even 
if the immediate profit should be but small, it may increase in time. At 
any rate it will pay to go to all this trouble; whilst this cannot be said 
of o Government establishment. 

84.-AN OPINION R E G A B D I N G  THE A N B W E B  OB a. EOISABDIF TO 
P R O F E 8 S O R  ITIALMCfREN.* 

By CHAMBERLAIN von POLENZ. 

Mr. Eckardt proves, by striking figures, that Dr. Malmgren is wrong, 
when, in his pamphlet, he says : L L  Germany’s efforts in fish-culture, aud 
more especially those made by the German Fishery Association, hare 
lei1 to no results whatever, and the reports of the committee or’ that 
associatioir are highly colored and unreliable.” I n  the course of his 
remarks Mr. Eckardt condemnb all Government piscicultural establish- 
ment, ip2 general, and that of Huningen in particular, saying, among 
other things : 6‘ The Imperial piscicultural eotablishment a t  Hiiningen 
is of no practical use whatever.” 

When Mr. Eckardt, B leader in matters pertaining to fish-culture, pub- 
licly pronouuces such an anathema, i t  appears desirable for many people 
mho take an interest in fish-culture that Mr. Eckardt should give the 
reasons for his view more in detail than he has done in the article 
referred to, in No. 16 of the Pisc7~erci-Zeitung. 

Stimulated by the example of the lluningeri establishment I have, 
since 1853, given close personal attention to fish-culture, and Iiave with 
great interest followed the development of the Huningen cstablishmeii t 
from year to year, and have thereby gained the conviction that that 

* ‘( Bine Ansicht ubcr  die Antwort R. Xo‘okardt’s U I L  Professor Dr. Mulmgrtm,” in tho 
Deutscht ~~7ixclrc,ei-%eilicii~, Vol. VI, No. 17, Stottiii, April 24, 1883. Trmslated from 
the Gormnn by HERMAN JACOBSON. 
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est;hlishment, by stimulating and furthering the science of fish-culture, 
which €ormerly had been but little known, and by guiding the business 
of fish-culture, which had not been carried on in a rational manner, has 
been of excedingly great use, and might, under changed circumstances, 
be of still greater practical use in the future. 

The usefulness of this establishment is certainly only in an indirect 
manner an economic one, whilst a well-conducted private. establishnient 
may be of more direct economic use. This is owing to the difference of 
character existing between Government and private establishments. 
Whilst private enterprise endearors, with all tho means at  its com- 
Inand, to obtain direct profit in the shape of the highest possible interest 
on the money and labor expended, the Government has other and more 
general objects in view than annual interest, and may nevertheless bene- 
fit greatly the country and its citizens. 

To return to the Imperial German piscicultural establishment, it is my 
opinion that in future it would be of much greater practical use to u s  
if, instead of being located at  t h e  extreme southwest end of our country, 
i t  was  placed in a more central position, nearer to the Weser, Zlbe, 
Oder, and the numerous lakes of the North German plain. I n  that 
case the many valuable products of this establishment would be of 
greater uBe to us than now j as at present foreign countries actually 
derive greater advantages from the Huningen establishment than our 
country. Owing to local conditions most of the young fish from the 
Hiiningen establishment go into the Rhino, the Danube, and the Rhone, 
thus being practically of very little benefit to Germany, the Nether- 
lands, France, Switzerland, and the Danube countries enjoying the 
fruits of German nioney and German labor. 

If our Government piscicultural establishment were located more in 
the center of Germany its scientific investigations and experiments 
would exercise a more direct influence and on wider circle8 in Germany, 
by stimulating and educating our fish-cultnrists, than is now possible 
while the establishment is located near the boundaries of Prance and 
Switzerland. By a change of’ location the piscicultural establishment 
might be brought in closer and more beneficial contact with the Govern- 
ment and the German Fishery Association than is possible now, the 
distance between Berlin and Hiiningen being so great. 

After having given my opinion on our Government piscicultural os- 
tablishment, I will only briefly remark that what I have said is by no 
means intended as an objection against the establishment of a scientific 
station a t  Liibbinchen. By frequent; personal observations I have 
become well acquainted with the exceedingly practical management of 
Mr. Ecknrdt’s establishment, and with its great productiveness and its 
capabilit,y of extension, and 1 am fully convjnced that a scientific station 
a t  Liibbiuchen and a Government piscicultural estabEishment located 
somewhcrc in the center of Germany can very well exist side by side, 
and would both render highly valuable service to scientific and practi- 
cal fish onltiirr:. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 380 

66.--17RESW.WrATER OPUNOECS : WHAT, WHERE, W H E N ,  A N D  W1i0  
W A N T S  T H E M .  

B y  EDWARD POTTS.  

The purpose of this article is to give to the uninitiated son18 idea of 
the appearance of  Sresh-water sponges; to suggest where they should bo 
looked for and when it  ie best to collect them. 

It seeins to be a fact that very inany persons, not, excepting some of 
scientific tastes, art! unaware of the existence of sponges in our fresh 
waters. This may be partially explained by the further fact that in 
England, and throughout Continental Europe, the lzeen eyes that for 
ye:Lrs past have been searching every body of water for its miituter organ- 
isms, have thus far failed to discover and describe more than two species 
of sponges. The zeal, therefore, enlisted in the search for them has been 
far less i,lian the puzzling character of their organization-iipon tho bor- 
der-land of animal ancl vegetable life-and the beauty and quaintness 
of form of some of their coniponent parts would seem naturally to invitc. 
It is to bo hoped, however, that the far richer fauna which has already 
been developed in America, with the strong probability of a considerable 
increase in genera and species in the near fiiture, ma,y stiinulate observ- 
cry to aid in this interesting work. 

T t  is not tlio present intention of t h e  writer to give either a scientific 
or popular tlescriptiou of these sponges; but only by a €ow words to  
help those whose interest may be awakened in the subject, to seek theiu 
intelligently and to recognize them when found. 

First, then, :dl fresh-water sponges whicli liave been described at tlia 
present date aro of R silicious character; thgt is, their skeleton struct- 
ure or fruine-work does not consist, o s  in tho familiar marine sponges of 
commerce, of a11 elastic net-work of tough fibers-but oflines of fasci- 
culated flint-needles, about one of an inch in length, so arranged a s  
to form a loose intertexture, penetrated by cnnals, and supporting the 
sponge.flesh. When crushed, therefore, this  texture is pernianoiitly 
destroyed and will not resume its original shape. The sponge.flesh, so 
called, is a thin slime covering the spicules and lining the canals of tho 
living organism ; haring a pecnliar and 1101 unpleasant odor when fresh, 
but betraying its animal naturo by an extremity of foulness when tho 
dead sponge has been kept a few clays in water. 

Many of the qmcies, native in this country, appear as mere incrusta- 
tions of varying size ancl shape, :tnd from less than a lino to  an inch or 
more in thickness, Their surface, smooth or moro or Iess tuberculated, 
is, in some species, supplemented by a higher growth of branches or 
anger-like processes, frequently several inches in length. In color tliey 
vary from nearly white to tho most vivid green, in an almost oxact ratio 
to the degree of light received. Tho slimy growth of Confervoe occasion- 
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ally seen upon the bottom of pools and streams, or dense masses of 
water-moss, may momentarily mislead the collector; but a pocket lens 
will reveal to him at  a glance the minube leaves of the moss, or the deli- 
cate green threads of the alga; while in the true sponge he will hardly 
fail to see the characteristic pores penetrating its surface and to detect 
the fine points of numerous projecting spicules. 

The particular €eature distinguishing fresh-water from marine sponges 
is the presence in the formes, when mature, of the reproductive godies 
known as statoblasts or statospheres. These are nearly spherical, light 
or dark brown, generally easily visible by the naked eye, and occupy 
positions a t  the lower surface or throughout the mass of the sponge. 
They should be carefully looked for and gathered with the specimen, 
as i t  is upon the form of the spicules encrusting their surface that the 
classification of fresh-water sponges principally depends. Either very 
early or very hte  in the season minute groups of these statospheres 
may often be found, unaccompanied by the skeleton spicules and slime- 
like flesh of the sponge, and it is well worth while to gather and pre- 
serve them. 

These sponges are found growing upon any supporting substance ex- 
cept mud, and a t  every depth beneath thc surface ofthe water; but they 
afXect chiefly the under and upper surface of &ones and timbers, the 
sides of piling, and of submerged stumps and branches. The stems and 
roots of water plants are often coated and matted together by them. 
AB the silting of earthy matter into their pores would soon suffomte 
them, we find in standing pools the most flourishing specimens attached 
to the under side of stones or water-logged timbers, which shield them 
from the intrusion of the heavier silicious particles; whilst in clear lakes 
and rapidly flowing streams they plant themselves boldly upon the 
upper surface of stones in the full sunlight. 

A further hint as to the bodies of water which favor their growth 
may be found in the fa& that three species, one of them the most pecu- 
liar of American forms, were found in a stream a child could step over; 
five were gathered at one time in the submerged cellar of a burnt mill; 
while the timber-work of the dams upon some of our largest rivers has 
furnished rich collections; so that there is scarcely ti situation where 
water stands or runs, excepting upon the muddy bottoms of shallow 
streams or mill-ponds, where sponges may not be hopefully sought for 
and frequently discovered. 

The best season for collectinggponges varies with the different species, 
but may be generally stated to be from the last of July to the middle 
or latter part of November, when the spicules and Rtatospheres are 
likely to be fully matured. They may be preserved in dilute alcohol 
or dried by a few days' exposure to the air; in which condition (as tho 
personal (' application 77 of the foregoing sermon), the writer would be 
very happy to receive specimens from all parts of this and other coun- 
tries. If packed in light boxes, strong enough to prevent crushing, the 
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postage by mail (4th class) mill bo but one cent per onnce, which the 
writer will gladly rcpay, with any other reasonable ekpenses. He mill 
acknowledge their receipt, giving the names of known species and full 
credit t o  the collectors of:dl that are novel or interesting. Every gather- 
iug should be marked with its habitat, the date of collection, and the 
name and address of the sender. 

A pzincipal motive for the preparation of this circular at the present 
time is found in the desirability of securing as full a representation 8s 
may be, of the American forms a t  least, in a mouograph now in course 
~f preparation; but contributions mill always be very acceptable. 

228 SOUTH THIRD STREET, PHILADELPHIA, PA., Jtcne, 1883. 

EXPLANATION OF CUT. 

Tho nccompnnying fignrc8 aro drnwii from nntiiro by tlic Rid of the cnmcra lucida and rcprescnt the 
rrlntivo Rims and nlinpcs of like parts of scvcrnl spcngrs. Tho sfntosphoro iHmngni5ed nbont 35 times, 
Uin flpiciilea of the skclcton, mnrlced a, 160 times, all other flgurce 225 times. 

1. CiLitcrins tcnospenu+Scction of statosphcro. (In tho otlicr gcnorn them nm without tendrils.) 
6, clermnl or ne& spicule; d ,  birotnlnte spicnlo of outcr cont of tlic stntospborc. 

2. T’aixiinla Bntosii-a, skclcton spioulc ; d, pamiiilifonri epiculo of etntosphoro. 
3. Spoiigilla montana-a, skcloton apicule. 
4. Moyonia fluvintilis-a, skclcton ~picule  ; d ,  birotiilnto stntoephcrc spiciilo and disk of rotulc. 
6. Tubolln Ponnsylvnnicn-a, skclcton spicule: d, incqiiibirotulnto spicula of etntosphcro and disk. 
G. Meyenin Leiclii-a, skelcton spiciilo; d ,  birotulnto stntoaphcro spicnlc nnd dhk. 
7. Urngnnya cornllioidon--a, skclcton spiculo. 
8. Spongilla Inonstroido+-b, dcrmnl spiciilc ; c, stntosphoro spicule. 
0 .  Spongilla fmgilis, vlcr. minutn-c, stntosplioro spicule. 

70. Spongillo frngiliH, vnr. cdumeti-c, statosplierc spiculo. 
11. Mcyeiiilc crntcriformn4, birotiilatc statosplwro spicula. 
12. Moyenin Everotti-d, birotulnto stntoeplioro flpiculo. 
13. JTctcromoycnio nrgyrosperma-c, long : f, short, birotnlntc stntosphere apicnle. 
14. I€etoromeycnia Rydori-8, long, ,f short ; birotulnto etntosphcro apioule. 
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08 . -MANAGEl l lENT O F  S P A W N I N G  C A R P .  

B y  MERR VON BEHR. 

[From D letter to  Prof. S. F. Baird.] 

I have jnst been reading the letter of Edward Stabler in the 1883 
Bulletin, page 127. Please tell it as loud as you cart that carp must be 
kept by themselves if you want them to spawn. Mr. Stabler tells that he 
intends to clear out turtles, eels, snakes, &c., and well he may! But 
turtles will march over the ground again, and again i’all into his lake; 
not to speak of the little eels that surprised him before and which ma8y 
peep in again. Let, if you like, the spawning-bed of the carp be not 
more than a few meters square, b u t  let it be free from all depredators. 
Also put into tlie water branches of trees, evergreens, or willows, which- 
ever you like. The carp will go among these, and there will be an op- 
portunity t o  attach the eggs  to the branches. With a system of such 
little tanks you may just as well furnish your streams 800,000,000 of 
carp as furnish your sea-shore with 500,000,000 of cod, and I dare say 
the gain will not be less. Yon remember that, from time to time, very 
large and delicate carp me caught in our large rivers. We are nearly 
sure they were not hatched there, but esoaped in one way or another 
from breeding-ponds. 

SUHMOLDOW, GERMANY, October 8, 1883. 
-- 

6 7 . - W H A T  F R O G S  SOlTlETIMES EAT. 

B y  R. H. DOWNMAN. 

[From a letter t o  Charles W. Smiley.] 

Mr. C. M. White informed me this morning that one of the bull-frogs 
shot by him at his pond had in his capacious maw a good-sized frog 
which he had swallowed sine grano sa&, and he thinks that frogs de- 
stroy many young fish. If they feed upon each other, as I know they 
do, I see no reason why they should not feed upon fish. 

WARRENTON, VA., October 13, 1883. 
- 

68.-SHAD, I I E R R I N G ,  ICTUS, E X C L U D E D  B R O M  THE RAYPAHIAN-  
NOCW RIVER BY D A M S ,  

By R. H. DOWNMAN. 

[From a letter to  Chnrlos W. Smiley.] 

Fifty years ago, before the Itnppahannock River was obstructed by 
the erection of mill-dams, shad were taken in large quantities at Bev- 
erly’s Ford, and white perch and herring as high up as the Fauquier 
Springs. 

WARRENTON, VA., October 13, 1883. 
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69.-C!AN WE D O  ANYTXIING TO DECREASE, PEESERVE, O R  IN- 
UREASE THE NUMBER OB OUK UHEFUL MARINE A N I M A L @ ? *  

By  KARL RIOBIUS. 

The fishermen of the Prussi:bn coast h a w  for a long time complained 
of the decrease of the ffounders (Pleurolzectes $ems). It is also alleged 
that. on the Baltic coast of Schleswig-IIolsteiri, the flat fish, especially 
the golden flounders (Pleuronectes plotessa), are on the decrease. Ac- 
coding to the statement of a Hie1 eel-smoker, the net-fishery for summer 
eels (with yellow belly) is said not to produce as much as in former times. 
Theso complaints suggest the question whether man is really able to 
change the number of animals iu the sea. On lam1 man has estermi- 
mated wild aniinals and substituted useful ones; and by changing tlie 
character of the vegetation he has driven away from various localities 
many insects, birds, and small mammals. By raising dikl’crent lrincls of 
good food-fish be has also extended his dominion over the inhabitauts of 
fresh wat,er. Why shoulcl not man also be able to increase the usefiii 
marine animals? This question lies so nwir that I ivas not in the least 
astonished mhen, last year, the directors of our Fishery Association re- 
quested me to make it the subject of a paper to be read a t  the genertil 
meeting. 

Although I am fully aware of the fact that me are far less acquainted 
with the various conditions of life of’ tho useful marine animale thart 
with tllose of the fresh-mater fish and the laaid animals, and that con- 
sequently we are not yet prepared to malre as well-founded rules for the 
preservation and iiicreasc of the useful marine animais as for the in- 
crease of fresh-water fish, I considered i t  m y  duty to comply with the 
request of our directors, with the view of ma,lring more generally known 
the great truth that th? p~~SerVatiOIi and increasu of marine animals is 
subject to the same goueral laws as that of the land animals and fresh- 
water fish ; and of stimulating our fisliermeii to carry on their business 
in such a manner as not to decrease, to their own loss, the nuinber of use- 
fu l  marine animals. 

In every territory-both land and water-where animals are able to 
live, an average number of animals is developed per season, or per year, 
which is duly proportioned to  the conditions of food and propagation 
within that territory. The entire inhabitable portion of our globe is 
therefore fully occupied by plants and animals. The truth of these 
~msertions can easily be proved by examples from agriculture. Every 
farmer lmows, from his own experience, how many grains of seed will 

* Xoianen wir dazeu b&tragen, clen Beetand uiiaerer nutzbaren Seetierc 226 tierntinilair, a76 

erhalten, oder au vernwhrmB” uon Earl Mobiim, &nd8but.g, 1883. Paper read at the 
general meeting of the Schleswig-Holstein FiHhory Association, a t  Nenmllnster, March 
1, 1883. Translated from tho German by ~ I l a n f a N  JAconsoN. 
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be fully matured in his fields. He knows that the quantity of field and 
garden produce is increased by maniire, which supplies the vegetables 
with the necessbry food. He knows exactly how many heads of cattle 
his land can feed. I t  is very disagreeable to him that he has to wage 
8 constant war against weeds, which threaten to diminish the room and 
food needed for his cultivated plants, and against hurtful animals 
which injure his domestic animals. It can also be shown by examples 
from the fresh-water fisheries that the quantity of fish raised is depend- 
ent on the quantity of food found within a certain territory. 

The estate of Hagen in the Probstei [a district of Holstein] has a carp- 
pond, measuring upwards of 80 hectares, which is drained for each 
alternate period of three years, during which time oats and  clover 
a re  cultivated in it. At the end of' three years the water is again let 
into the pond, and 30,000 one-year old carp are placed in it, which after 
three years generally yield 20,000 kilograms of food-fish. In order to. 
obtain still better results more than 30,000 young carp were once placed 
in the pond. After three years had elapsed the number of fish was 
greater than heretofore, but in all they did not weigh more than 
20,000 kilograms. The quantity of oarp-food, therefore, which this pond 
produced in three years had produced the maximum quantity of carp 
of which it was capable. 

As the food of carp consists of tender vegetable matter, of insects, and 
other small aquatic animals, ponds with a heavy bottom developing 
rich vegetation and animal life are particularly suitable for carp-cul- 
ture. In carp-ponds where fish are to be developed for the market 
in as short a time as possible, there should always be some pike. These 
fish of prey, by devouring the young of other less valuable fish and 
spawning carp, remove from the pond useless destroyers of good carp- 
food, and thus, by their voracity, furt'her the development of the carp. 

A carp-pond is, therefore, not merely a body of water inhabited by 
carp, but a community of different plants and animals, which in that 
water find all the conditions of their well-being, and each kind of which 
is represented by the greatest number of individuals which, under these 
conditions, can be developed, for in all kinds of animals the number of 
individuals in  each period of propagation which reach full maturity is 
smaller than the total of seed or eggs produced. 

Like the carp-pond, every coast-water of our Baltic and North Sea 
coasts is a community of living beings, which in various ways are mu- 
tually dependent upon each other, and which, combined, exhibit the 
maximum quantity of life which can be developed under the givencircnm- 
stances or conditions. Among these conditions are : the temperature, 
saltness, and movements of the water, the depth and character of the 
bottom, the degree of fecundity of tbe various animals and plants, and 
fhe migrations of some kinds of animals. 

That the combined effect of all these causes in the bays of our Baltio 
oowts produces in the oourse of each year the full number of animals 
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which they are capable of producing will appear doubtful to those who 
have seen in the Baltic, besides fish, crabs, and shell-fish, only worms, 
snails, starfish, and medusa 

Tho enormous number of small animals and plants which, at certain 
times, float about in the water, and the many worm8, crustaceans, and 
shell-fish which densely throng every muddy bottom, can only be ob- 
served by applying the scientists’ implements of investigstion-purse- 
nets with fine meshes, floating-nets, drag-nets, sieves, and magnifying- 
glasses. Even the sharp eyes of the fishermen cannot see most of those 
small animals which form the principal food of herring, sprat, mackerel, 
and flounderti. 

It is evident that the fisheries became a disturbing element in the 
natural co-operetion of all the members of tbo communities of living 
beings in our seas. 

From May, 1870, till the end of February, 1880, the fishermen of 
Eclrernforde, in Schleswig, caught upwards of 1,407,000 golden flounders 
(Plewonectes platessa), according to reports made from Eckernforde to 
the Elel Commission for the scientific investigation of the German seas. 

We do not know whether this number of fish, if left undisturbed, 
mould liare increased still further, or how i n m y  eggs they might ha,va 
laid, if they had not been caught. It is eertain, however, that during 
those ten months the number of golden flounders has been diminished 
more by the Eckernforde fishermen than could have been done in the 
talne time by seals and other enemies of these fish or by other causes. 
And what were the necessary consequences of this decrease B 

( I . )  For those flounders which had escaped the fishermen’s nets, the 
remoiral of so many of their kind had certainly this advantage, that the 
survivors had more food at their disposal; and as, moreover, those fish 
which had escaped were, probably, mostly small fish, they would hava 
a still better chance t o  have plenty to eat, and thus grow faster, than 
if the additional 1,400,000 flounders mould havo bad to share the food 
with them. For, large its is tho quantity of shell-fish a’nd worms at the 
bottom of the sea, i t  has, after all, its limits; and it certainly will not 
increase, if the number and the demands of these voracious fish increase. 

(2.) As the 1,400,000 flounders were canght before they had, once 
more, engaged in the work of propagation, their removal implied the 
removal of a considereble number of young flounders. 

On the 26th and 27th February, 1883, I bought in tho Riel fish mar- 
ket five live female flounders, measuring 27 to 36 centimeters in length 
and weighing 200 to 450 grams. The ovaries of the litrgest one of these 
fish weighed 110 gramR and only contained immature eggs. By count- 
ing the eggs of two small, but carefully weighed, portions of these ova- 
ries, it was found that there were 2,658 to one gram; according to 
which there would be in the two ovaries 281,380 eggs. As with the 
other four the eggs were already flowing from the genital openings, 
and the ovaries contained large mature snd small immatnre eggs, the 

x 
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weighing, counting, and calculating did not give as reliable a result as 
was the case with the largest fish. For these four I got the following 
number of eggs: 48,000, 80,000,108,000, and 116,000; and these figures 
are certainly below the actual number of eggs. All the five flounders 
together contained G33,380 eggs, which would nuke the average number 
of eggs per spawner 12G,G7G. 

As according to the observations of the fishermen there are always 
two to three female flounders to one male, it may be supposed that of 
the 1,400,000 caught in the Eckeufiirde waters duririg the years 1879 anti 
1880, at  least 900,000 were spawuers. Giving to each of these an average 
of only 120,000 eggs, the number of Ilounder eggs withdrawn from these 
waters would be 900,000 times 120,000 = 108,000 millions, or more th:&n 
100 milliards, whereby doubtless the number of young flounders in the 
summer of 1880 had been considerablg decreesed. For i t  would be ib 

great mistake to suppose that the withdraTa1 of so large a number of 
eggs would do no harm, because the surviving flounders would lay a 
sufficiently large iiuinber of eggs. 

Similar opinions relative to the oyster have induced the oyster fishers 
on the coast of Prance and England to eotirely ruin their oyster beds. 
When they had learned that a grown oyster produces 1 to 2 niill- 
ions young oysters, they thought that a few mother oysters would suffice 
to rapidly populate again an oyster bed where fishing had been going 
on. They, therefore, scraped the beds so long that the work ceased 
to be profitable. Of the young oysters which develop in the so-called 
'' beard," between the mantle and the gill-plates of the mother oyster, 
only a comparatively small number reach suitable places on the bottoiii 
of the sea, where they can develop to oysters which are fit to be 
brought into the market. Many of them get into the sand and heavy 
mud, in which they are smothered, while others, which have found ;E 

suitable body to which to adhere, are eaten by star-fish and crabs be- 
fore their shell is thick enough to ward off these enemies. 

The eggs of the flounders are also exposed to many dangers before 
they develop into mature fish. When, coming from the ovaries, they 
reach the water, the spermatozoa of the milters must enter them, in 
order that they may develop. The female does not protect her eggs, 
but leaves them to their fate. It is likewise certain that many of tho 
impregnated eggs are devoured by other animals before the young fiisli 
slip out; and even later many of the young fish become the prey of 
other fish and aquatic birds, a t  lea& as long as they float about near 
the surface and live in shallow waters near the coast. 

Thus, even under the natural condition8 of life, only a silfall portion of 
the numberless flounder eggs produced each spawning season ever 
reach sexual maturity. A large production of eggs in any species of 
animals is, therefore, by no means an indication that large numbers 
of these animals will be raised. A female intestinal worm (Ascaris Zum- 
bricoides) produces about 60 million eggs, and a female tape-worm 
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(Tueniu saliuwi) 40 willions. Most of these millions ofeggs aredestroyed 
because uurnerous and regularly recurring difficulties prevent their 
development. It is highly probable that this enormous production of 
eggs has been brought about by these very difficulties, Only the most 
fertile kinds bequeathed their qualities from one generation to the other 
in the struggle with tho numerous destructive influences, because they 
furnished a larger iiuinber of combatants than the less fertile kinds, 
which therefore i iua l l~  died out. 

\'?here would all the flounders find food and room, if all the eggs of 
the mature spawners were destined to becomo fish ? It is only by the 
circumstance that the mature females lay so many eggs that the full 
;]mount of flounclers allowed by the quantitx of food obtained, and tho 
life in common of all the members of their community, can be main- 
tnined. How can we demand that this amount, exposed to so many 
i1;ttural enemies, should not be decreased by our destroying inilliarde of 
eggs before they have been laid? 

We can do this without diminishing the amount if we remove the nat- 
ural causes by which eggs and yoiiiig animals are destroyed. This is 
successfully done in artificial oyster-culture in Bolland and France, 
where the oyster spawn is, in suitable places, mado to adhere to bricks, 
and the young oysters are protected in boxes and artificial basius 
against enemies and other hurtful influences, and allo\ved to grovr to 
n~aturity in places where there is plenty of food. 

If mo desire to obtain permanently from our coast waters more use- 
ful sdt-water fish than can be developed under the natural conditions 
.of life, we milst protect their eggs and their young according to the 
same rules which are followed in the artificial culture of oysters and 
fresh-water fish. We might possibly construct basins for flounders in 
suitable places on the coast, whare artificiall3r-impregnated eggs, pro- 
tected from enemies, mould develop in much largor quantities than in 
the open sea. Suitable food for tho young fish might be introduced by 
frequently renewing the wator from tclie sea bei'orore the young fish are 
allowed to go into it. 

If it is possible to start such flounder hatcheries, or similar ones, for 
stocking the waters on our Baltic coast with flounders, their construe- 
t,ioii, support, and superintendence would cost so inucb that before they 
can be constructed an attempt will have to be inado to carry on the 
flounder fisheries iu such a manner that they mill perrnancutly yield 
the maximum quantity of fish which they can yield under the existing 
natural conditions j and this they can only do permanently when no 
small fish aro caught at all, and, during a certain protected season, no 
full grown ones. Tho fishermen themselves must learn to kuow this, 
and for'their own advantage act accordingly. 

I believe that these explanations have inado i t  sufficiently plain thaz 
the number of animals within a given territory is not dependent on 
scoidents, bnt is determined by the co-operation, accordiug to fixed 
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laws, of existing causes ; and in treating of our relations to some other 
useful marine animals, not mentioned so far, I shall be able to be brief. 

First, as to the herring: formerly it was thought that a t  certain pe- 
riods the herring in their migrations from their home in the northern 
seas, also visited our coasts, and that all those which escaped fish of 
prey and the fishermen again returned to their home. Now, we know for 
certain, that every part of the Baltic which is distinguished from other 
parts of the Baltic by its temperature, its vegetation, and its fauna, has 
its own peculiar kind of herrings. Thu8 the herrings of the bays of 
Eiel and Eckernforde, as well as those which ascend the Schlei, belong 
to one and the same kind, which fact leads us to the conclusion that 
they are born and developed within the limits of this territorj, and 
that, therefore, it is a matter of considerable importance what relations 
we hold to the conditions of life in this their home. 

The herring which, during the winter months, find good food in the 
bays of Kiel and Eckernforde, migrate, when their sexual organs ap- 
proach maturity, to shallow coast waters having less saltness than the 
Baltic, especially to the upper portions of the Schlei. As they spawn 
in these shallow brackish waters, and as the young herring are hatched 
there, it is highly important to let a t  least as many full-grown and 
sexually mature herrings get there as is necessary to keep the stock of 
herrings in our coast waters at its average height. 

According to the reports made by the Schleswig fishermen to the 
E e l  commission for the investigation of the German seas, the herring 
fisheries in the inner portions of the Schlei have not declined during the 
period 1878-1882, although during that period more nets than formerly 
have been placed outside the mouth of the Schlei. Even the building 
of a railroad bridge across the Schlei has not disturbed the herring iii 
their ascent. But if, by an increase of the number of stationary net8 
outside the mouth of the Schlei, and of the nets and herring-fences in 
the narrow parts of the Schlei, the herring fisheries in the entire coast 
territory of Schleswig-Holstein should be caused to permanently decline, 
the limits of the allowable fisheries would have been exceeded. Want 
of food cannot cause a decrease of the average number of herring or 
other useful marine animals in our coast-waters or in the sea, because 
the plants and sniall animals which form the principal articles of fieh- 
food are every year prodnced anew, and therefore remain in the sea. 
If, therefore, the quantity of useful marine animals is diminished by the 
interference of man, we must find the cause of this in the destruction of 
too large a number of spawn-producing individuals. 

I n  a territory of brackish water so limited and peculiar as the upper 
Schlci the introduction of a fish of prey may also cause a change in the 
quantity of fish. I n  1876 a number of pike perch were placed in the 
Schlei ; and in 1881 fish of this kind were caughtweighing 3 to 49 kilo- 
grams apiece. As this fish chiefly lives on small fish, any considera- 
ble increase of its number in the Schlei will not fail to exercise an influ- 
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ence on the quantity of the young herriug which are hatched in that 
watgr. Whether the value of the fisheries in the whole of the Schlei: 
would be decreased thereby, is a question which cannot be answered at  
present. 

The sprat, salmon, sea-trout, eel, sturgeon, and lamprey resemble the 
herring in this, that a t  different periods of their life they change their 
location. Just  as the Baltic herring, in spring, seek the brackish coast- 
waters, for the purpose of spawning, thus the salmon, sea-trout, :md 
lampreys ascend the rivers to the neighborhood of their sources for the 
purpose of depositiug their eggs, and, reversing this, the matmure eels 
migrate from fresh waters iuto the sea in order to spawn there. 

The young herring, salmon, sturgeon, and lamprey live on organic 
matter which is dereloped in the localities where they are hatched, and 
after having reached a certain age they go into salt water. Young eels 
find their first suitable food in the sea, and afterwards develop in fresh 
water, whilst the salmon, sea-trout, sturgeon, and lampreys transform 
numberless marine animals into delicious fish-flesh. 

The feeding territory of the migratory fish is larger than that of the  
stationary fish. The migratory fish amre, therefore, more of flesh- form- 
ing fish than the stationary fish. Their marine pastures and spawning- 
places located in the sea cannot be changed by man j but it is within 
our power to change their pastures and spawning-places in fresh and 
brackish water, or to prevent them from reaching theso places. In 
former times the Windeby Noor, an inlet near Eckernforde, was a good 
spawningplace for our herrings ; but by the construction of a dike they 
have been deprived of it. We should be careful not to deprive the fish 
on our coast of any i n ~ r e  spawning-places, if we desire that their num- 
ber shall remain a t  its average height. For the young eels and sea-trout 
and the mature salmon, ways should be constructed near mill-dams s o  
they may be able to ascend the streams. The descending salmon, sea- 
trout, and eels should be protected against turbines and other hurtful 
contrivances, if we desire that, both in fresh and salt water, n,ll that 
matter which may serve as fish.food shall be trausformed into food for 
man. 

Of the shell-fi& found in our coast-waters, only oysters and common 
mussels (Mytilus edulis) are eaten in Germany, whilst in France aud 
Euglaiid the heartmussel Jcockle], and in North America the smd- 
mussel (Mya arcnaria) [soft clam] also form articles of food. 

For the proper management of our 8chlesmig oyster-beds we have, 
by scientific and techiiical investigations, and br a rational system of  
renting, g&inecl a safe basis, and thcy will soon again produce their 
former, quantities of oysters. 

With us the number of marketable oysters cannot, by artificial oys- 
ter-culture, be raised to such a height as on sotne parts of the Freuch 
and,Dutch coasts, because we h a w  to contend with vast quantit'ies of 
ice arid heavy floocls; but by scattering oystor-shells in parts of the 
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Korth Sea near our coasts, where a firm bottom is found, the area of 
colonies of young oysters will gradually be enlarged. 

The attempt to plant oysters on the east coast of Schleswig is still in 
progress. Of the Alnerican oysters which had been placted a great 
many were still alive in September, 1882, when I had occasion to ex- 
amine the oyster-beds; but no young oysters produced by them could 
be found. For continuing this experiment I have recorninended to 
obtain American oysters from the outermost limits of the territory 
wliere they live ; i. e., from beds where they have been accustomed to 
the lowest degree of saltness and the coldest temperature which they 
are able to stand, because the water of the Baltic is less salty and, on 
the whole, colder than that of the Nort,h Sea. 

Within the entire German coast territorr of the Western Baltic, from 
the Little Belt to the west coast of the island of Riigen, the common 
mussel ought to be used as an article of food a great deal inore than has 
been done hitherto. Only in the bays of Eiel and Apenrade mussel 
culture has been carried on for some time, by driving trees and piles of 
beech-wood in suitable places into the firm bottom a t  such a depth be- 
low the surface that they remain free of ice. After three or four years 
the mussels are harvested. Aided by the coinmission for tho scieiitific 
investigation of the German seas fishermen have driven piles for mus- 
ael-culture in the bays of Kjelstrup and Gjenner; and in the Flensburg 
Fiord an enterprising fish-dealer has succeeded in changing tolerably 
large mussels, which originally had a muddy flavor, in soine months, into 
a good, marketable article of food, by placing them in inclosed pens 
within the water. It is to be hoped that these at,tempts will be imitated 
by many fishermen. When large quantities of mussels, of an improved 
kind, are raised in our bays, a profitable market for them will not be 
wanting, especially as t h e  mussel is gradually becoming a favorite article 
of food in the interior of the country. 

My object in these remarks has principally been to point out the im- 
portant fact that  the quantity of useful marine animals within a cer- 
tain given territory is dependent on the co-operation of many difl'erent 
causes, the principal one being the quantity of food found within that 
territory and the quantity of spawn produced every year. The changes 
of the temperature of the atmosphere and the sea-water, which are fre- 
quent with us, will certainly not remain without influenceon the entire 
vegetable and animal life of our coast-waters, and will either increase 
or  diminish the quantity of food of the marine animals as well as their 
fecundity. Years of great or limited fecundity are always followed by 
years of an average increase. Only on these last-mentioned years the 
fishermen should base their calculations and they mill be absolutely safe. 
They may safely regulate the quantity of implements needed on these 
calculations, unless they desire more of nature than she can give them 
according to her immovable laws. 
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?O.--PRODUL!TION O B  YOUNU FlRY OW THE CARP.* 

B y  CARL NICHLAS. 

For centuries it has been customary, in pond-culture, to place inore 
spawners than milters in the spawning-ponds ; and i t  has been recog- 
nized as tlie most profitable plan to make the proportion two ~nnles to 
tliree females. 

In  opposition to tliis plan, the arch-ducal fariner,Mr. Gasch, s t  Kaniow, 
piiblished 21 ~)hainplet ,  on the occasion of the Berlin Fishery Exhibition of 
1880 in which he recoumeiids the proportion of 0110 spawner to two milt- 
ers for spawniiig-i)oiids. He says : “ According to Dub’s method, I in. 
variably make the proportion of the stock in  each spawning.poud one 
spawner to two milters, which is suficient to produce all the yourig fry 
need for the stocking of our own and Prince Pless’s ponda, which we 
reut j in  all, 60,000 yonng fish. To place more s1)aiviiers in a pond is 
not only unuecessary, but also injurious, because w r y  easily too much 
fry is produced, which would not find sufficieiit food in the ponct.’, 

Weighing the pros and cons in this  question from a purely theoretical 
point of view I arrive at  the only conolusion which, i n  my firm opin- 
ion, can be in aiiy way defended, that it certaiuly, is more rational to 
m:&e the iiunber of milters greater than that of the spawners. This 
does not, however, force nie to the further conclusion that t h e  reason 
why BO many pond-farms cannot raise tlie necessary quantity of small 
fry is found ill the circumstance tliat more spa~vners have been placed 
in the pou& than milters, much less in thc fact that several sets of fish 
are placed in the spawuing-ponds in nearly all cases. In the many 
pond-fmms which I have had occasion to visit, I have not once come 
across R ctige wheru I found a pond, be i t  ever so small, stocked with 
only onc set of fish. In m y  owii practice, although retaining the old 
method, and placing, in all cases, several sets of fish, each having more 
spawners thsu milters, in o m  spamninglwud, I hare always obtained 
an ample supply of young fish. 

I n  stocking a spamning-pond with several sets of fish, the proportion 
between the spawnem and milters cannot exercise any great iuflueuce. 
Iu this case the natural desire of the carp finds airiple room for play, no  
matter whether there is a tendency for one male to associate with ser- 
era1 females or for one female to sssociate with ,several males. If several 
sets are’ placed in one pond, for example, nine females and six males, 

* Erzeiigi~ng von Karpfcnbri~f.-In “Deutschc Flaohorei.Zeltung,” Vol. VI, Nos. 1 and 2, 
Translated from the German by HERMAN JACOBSON. h t t i n ,  Joniiary 2 ond 9, 1883. 
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either two sets will form, each composed of three milters and two 
spawners, or three sets, each composed of two milters and one spawner, 
which are sufficient in either case to furnish more young fish than are 
needed even for a very large pond-farm, even if the eggs of the remaining 
five or six spawners should not become impregnated. The reason why 
there are frequently not enough young fish is, in my opinion, to be found 
in the circumstance that the sl)awning;-pouds are too l i ~ g e  or unsuitable 
in other respects j and if only one set of fish were placet1 in such ponds, 
no young fry, or a t  beast but a very small quantity, woulcl be obtained. 

It must be said in favor of the old metl~od (of composing each set of 
fish for the spawning-ponds of more spawners than milters), which a t  
preseut is followed in most pond-farms, that two spawners, supposing 
them to be entirely equal in every respect, will of course produce twice 
as manF eggs as one j but, on the other hand, though there is nothing 
to disprove such an assertion, it is very doubtful whether both spawners 
have become impregnated by one milter. 

As no signs of either bigamy or polygamj have as yet been observed 
among 4sb: especially among carp, whilst i t  has often been noticed that 
several males will engage in ruortsl combat over one and the same female, 
I am rather inclined to think that if two females were associated with 
one male, one of the former would find herself neglected. Moreover, it 
ean hardly be supposed that wheu the fish are a t  liberty in a large basin 
of mater, the milt of one male is suficieut to impregnate the eggs of sev- 
eral female8, and that the male husbands his milt as much as a piscicul- 
turist, who thereby succeeds in making the milt of one male snffioe for 
the impregnation of the eggs of several females. Experience has taught 
men to abandon the wet method of impregnation for the dry method. 
According to this experience, however, i t  would seem most profifnble to 
have the set coniposed of more males than females, if a large quantity 
of fry is aimed at. 

On the other hand, I can positively see no reason why one set of fish 
in a pond should furnish more young fry than several sets, as the very 
laws of nature seem to forbid it. It is undeniable, however, and well 
known from olden times, that small ponds are the best for producing 
young fry. The reason is this, that they are generally flat, and do not 
contain much vegetation, that consequently their water is much warmer 
than that of large and deep ponds, and that tliere is less chance of eggs 
and fry being injured, especially by the various enemies of fish. There 
is this 'additional advantage, that they are easier to superintend, and 
that the eggs and fry can be better protected from dangers. But ~10 
sound reason can be advanced in proof of the assertion that one set of 
fish in a pond will produce more young fry than several sets. 

The following may serve as a contribution towards t h e  practical solu- 
tion of the problem. A friend of mine, who had so far only engaged io 
raising salmonoids, wrote me under date of August 9, 1881: 

'(My young carp have almost rendered me desperate. On the 1st June, 
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I finished my two spawning ponds, and stocked tliem immediately. In 
one of them I placed one spawner and two milters (mirror carp, weigh- 
ing 7 pounds each). The first pond is about 46 meter8 long and 7 meters 
broad (322 square meters = about 3 ares, or T& hectares). The tlbpth 
of water mas 40 centimeters a t  the place where it flowed in the pond, 
arid 90 centimeters where it flowed out. The second pond is just as 
large, but is stocked with G4 female carp and 3G milters, each weighing 
I. pound (this should probably be 1 kilogram). The carp Fere placed 
in the pond on the 4th of June; on the 5th they spawiicd, and on the 
11th the young &zrp left the eggs. One of tho female fish has procluced 
so inany young fish that I hardly know where to place tlieui; and the 
sanie is the case in the second pond. The mirror carp resemble the 
specimen sent with this letter (on an average 4 centimeters long). I 
have already taken out 8,000 and put them in other ponds; and still 
the pond is so full that oue fish is almost on another; there are proba- 
bly 300,000 fish, if not more, left in the pond. They seem lively and in 
good condition, but I fear that many will die in consequence, of over- 
crowding. Theso young carp, when placed in a pond 1 meter broad 
and G meters long ( G  square meters), and 10 cent'iueters deep, died at 
the rate of 600 in a day, although I placed fresh water in the pond twice 
every dag, once in the morning and once in  the errning. I t  is also 
rioticed that in the two large ponds (each having an  area of 322 square 
meters) the carp invariable only Rtay in the places where the watm 

* flows into the ponds; they crowd towards the water a t  its itiflux in such 
enormous numbers that on Monday 1 caught 2,234 a t  a single dip of 
the catcher. Along the edges of the pond the fish gather in very large 
crowds. I feed them with boiled flsh-roe, which I scatter in the water, 
near the edges, and which the fish devour so eagerly that not a single 
fifish egg is left. Have you ever heard of anything like it 'B Iu  the second 
pond there are perhaps several millions of fish, but they are not as large, 
only about half tho size of those in the first pond." 

These statements regarding two ponds stocked in different ways show 
clearly that vast numbers of young fry can be raised in small flat ponds 
where no dangers threaten the eggs and young fish, and where i t  is possi- 
ble to keep a strict surveillance; aud that more young fry are obtained 
from one set of spawners and miIters than from another. 

The result of the experiment made in the first pond shows more 
especially that the method to co~~ipose a set of more milters than 
spa\vners, guarantees the improguation of all the eggs. To judge 
froin the large number of fish hatohed in the above-meutioued ponds, it 
seems that all the eggs of one spawner had been impregnated, and that 
young fish had been hatched from them. 

It mAy of course Ite questioned whether the impregnation mas caused 
by one or both milters. It is, however, doubtful whether, with 8 pro- 
portion of one milter to two spitwners, all the eggs of each one of the 
spawriers mould be iinpregnated by that one milter. 
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Instead of simply placing one set of two milters and one spawner in 
one pond, I would prefer to place two sets, even in very small ponds, as 
accidents may occur, and it may frequently happen that a spawner can- 
not discharge her eggs, or that they are not in a healthy condition. 
And in that case persons having only one poiicl, containing a single 
spawner, would not obtain any young fish at all j there is, of course, less 
chance that two spavners will both meet with an accident, and, 011 t h e  
whole, i t  will hardly ever hurt to have too niauy young fish, as there 
are many ways of diminishing their number. 

The result of the experiment rnatle in tlie secoiid pond, which, accortl- 
ing to the former practice, containt~d niore spswuers thnn milters, can- 
not be adduccd in favor eitlicr of 2% prepoiiderauce of spawners or o 
preponderance of milters, as, owing to their sinali weight (at most 1 
kilogram apiece), a large portion of tlieni were not fully matured for 
spawning, and as consequently i t  mas impossible to ascertain liom 
many females and how many males engaged in producing young fish. 
But even if this were possible, tliere moult1 absolutely Be no means of 
ascertaining bow many young fish would fall to tlie share of one set. 

Although i t  is hardly possible that m y  orle but my friend referred to 
above would coiiceive the idea of stocking :t 1)ond of 322 square meters 
with 100 spawning fish, the result of the experiment made in t h e  second 
pond proves this, a t  least, that it is not necessary only to limit the 
number of fish i l l  :L pond to one set in order to obtained a large quantity 
of small fry, but that the more fipawning fish are placed in a pond 
the more young fish will be obtained from such a pond. 

The experience of Mr. Gasch (the average size of his spawning ponds 
is 34 ares) and the results of the experirneuts made in the iirst pond 
prove that even in a very diminutive pond enough eggs can be produced 
to supply a large pond-farm, and that a suiricient quantity of young fish 
can be hatched Srom them. 

Any pisciculturist can  convince himself, by carefully observing tho 
spawning-poncls during the spawing and Lai ching wason, that tliere is 
nerer any lack of eggs and young fish in large ponds. Rut the dangers 
to which they are exposed, and against mhicli tliere js hardly any protec- 
tion, cause the destruction of by far the larger portioii of f ho eggs and 
young fish. 

Although I think that there are very plausible ~ C R S O I I B  for composiDg 
thc set of more milters thnn spawners, I cmuot, so Sa, a t  least, absn- 
lutely reject the opposite plan of our older l)oud-culturists, which has 
in many places been retained to tho present, tiine. I first maut to know 
what reasons influenced pisciculturists in olden time to follow t8his method 
a8 it seems liardly probable that their following i t  hat1 boeii 1)ureJg 
accidental. Unfortunately, no light is thrown on this subject either by 
ancient or modern writers. In Homk’s L L  l’eiclizrirtlmhcfi 7) (Poud-cul- 
ture) we find in the chapter entitled i L  Streiohteiclie 7, (Spsmning-pouds) 
only one reason given why one should associate only three, and not four, 
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spawners with two milters, and this is that people allege to have ob. 
served that if four spawners are associated with two milters, the female 
fish preponderate too much among the young fry, and that buyers hac1 
inado complaint a t  being served with too rnaiiy females. T t  is difficult 
t o  refrain from a smile when reading of such strange notions. I cannot 
but state here a8 my,opinion-and probably manx of my readers will 
share my view-that if in the itistauce referred to the first pond had 
been stoclred in the proportion of two spawners to one milter, the roe 
at' one of the feuiale fish would certainly have been impregnated, and 
11s mauy youug fish would have been produced as in the other case, and 
t h a t ,  moreorer, we could not; exolude the possibility of the one milter 
also impregnating fhe eggs of the second spawner, thus proclucing twice 
the qnantit,y of young fish. Aside from the fact that two spawners, 
equal in every respect, will produce more eggs than one, I can only 
iniagine one other reason which could have led our old pond culturists 
t o  adopt their favorite methocl, viz, that the male carp desires to have 
his choice of females, and that if he finds none with which he chooses to 
mate, he will remain aloof. Could our old pond-cultnrists Iiavo beeu 
guided by considerations like these? I shall not veuture to answer this 
q uest ion. ! 

From all that haskxm said, it will appear evident that, even if strongly 
convincing reasons speak in favor of more milters thau spawners in 
each set, reasons which even decide me to declare in favor of this method, 
there may possibly be some very cogent reasons for the other method 
so that this part of the  problem cannot, without the roost exhaustire 
and thorough experiments, be considered as definitely settled. This is 
certain, however, as  i t  has been held froin time ilnmeiiiorial that small flat 
ponds are the most profitable for spawning ponds. But, unfortunately, 
s ~ c h  ponds cannot be found everywhere ; and eve11 when tliere are such 
they are ofteii SO located that they canuot be stocked with spawning 
fish without great risk of their being stolen. gen- 
erally in villages or quite near to them. Other ponds there are, which, 
although small enough, carinot be used as spawning ponds on account 
of their being too deep or having very steep banks, or because their 
water is too cold, or the forests surrounding them too dense, &c. I 
can twtify from my own experience that in a large pond-farm which 
I had to auperintend a' niirnber of years ago, I had, comparatively speak- 
ing, a very large number of small ponds, wliicli, 011 account of 0110 or the 
other of the above-mentioued defects, could not be user1 as spawning 
ponds, so that I had to use larger ponds. The same experience has 
been had upon another large pond-farm with which I au1 well acquainted. 

Under these circumstances, it yould be profitable, and therefore ad- 
visable-consideriug the greater safety offered by small, flat ponds-to 
specially coustruct such ponds in tho most favorable locations which 
can be .wcured. But as i t  is not 01113' the oijject of tlie pond-culturist 
to obtain R large number of young fish (at any rate as marly as are 

The small pounds 
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needed in his establishment), but also to obtain as large and strong fibb 
as possible, not much is gained for the growing fish by small spawning 
ponds; for, unless one desires to obtain nothing but miserably small 
fish, as was the case in the two poiids referred to above, the ~ o u n g  
fry have to be taken out of the small pond8 two to three weeks after 
they have been hatched and transferred to larger ponds, in which case 
one can count on only 1,500 fifh per hectare. For in spite of the large& 
possible number of small fish in spring, there would be few, if any, 
young fish in aut'umn; for the smaller the fish the tenderer they are, 
especially with regard to cold winter weather. 

It will therefore always remain impossible to obtain annually, in very 
small ponds, young carp which are strong and healthy in any very con- 
siderkilsle numbers. 

-- 
?l.--PRICES O F  C A R P ,  T E N C H ,  A N D  G O L D O R F E  I N  GERMANY. 

B y  F a  ZENH. 

The proprietor of the Seewiese Fishery, Mr. F. Zenk, of Wurzburg, 
Germany, has forwarded his price-list to the United Shtes  Fikh Com- 
mission, several items of which, when translated into American money, 
are as follows : 
Mirror carp per hundred. .................................... $4 84 
Leather carp per hundred ................................... 7 26 
Crucian carp per hundred.. .................................. 2 42 
Golden carp per hundred .................................... 9 68 
Tench per hundred ......................................... 2 90 
Golden tench per hundred.. ................................. 9 68 
Goldorfe (Golden ide) per hundred.. .......................... 1 2  10 

72 . -VARIETIES OF C A E P  I N  MAXONYO 

B y  DR. OSCAR HUNGER. 

My father, in Saxony, raised both the scale and naked carp. At least 
I suppose that what you call naked carp is the same which is there 
called ecl~leie. The latter is an inferior fish, the flesh being too soft and 
slimy. It grows slower and to a less size than the commoner scale carp, 
karpfen. Besides the common blue-scale carp and the naked carp, 
achleie, there is a third kind of carp, which is not cultivated, bu t  infests 
ponds in Saxony. It is a degenerate kind of carp, karazbeche, or wild 
carp. It is quite worthless, not growing over one foot in length, full 
of bones, ugly in appearance, and hardly fit to be eaten at all. That; 
wag 40 years ago, befose I left Germany. Perhaps' they have siiics 
exterminated it, 

MADISON, IND., OCtOber 11,1883. 
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7 3 . - D E S U R I P T I O N  OB A N  EEL-LIKE C R E A T U B E  T A E E N  I N  A N E T  
A T  N E W  H A R B O R ,  M A I N E ,  I N  1880.‘ 

B y  S .  We HANNA. 

In  August, 1880, the following item appeared in the Sea-Side Press : 

i b  S .  W. Hanna, of Pemaquid, caught what might be called a yoling 
sea-serpent in his nets the other day. It was about 25 feet long and 10 
inches in diameter in the largest part, and was shaped like an eel. 
The head was flat, and the upper part projected out over the mouth, 
which was small and contained sharp teeth. It was dead when f0nnd.n 

Mr. Allen noticed this newspaper item, and, having written to Mr. 
Hanna inquiring whether there was any truth in it, was favored with 

“The report you saw in the Press in regard to a marine monster 
being caught by me was correct. The fish was about 25 feet in length 
and from 8 to 10 inches in diameter, with a tail like an eel. The skin waa 
not like a scale-fish, but more like a dog-fish or shark, though a great 
deal finer in quality. I did not save the fish for the reafion that I did 
not know what I had caught. In  fact, I considered it a streak of ill- 
luck rather than good fortune, haviug torn my nets very badly and 
othurmise bothering me in my business. The fish could have been 
grapplecl twenty-four hours after, it being in only 4 fathoms of water 
and it being a small shoal, with deep water all around it. A storm 
arose later, which made it impossibIe to do so. 

. the following reply : 

. 

6‘ NEW HARBOR, MAINE, fiqternber 14,1880.” 

Upon receipt of the above, Mr. Allen made a more specific inquiry, 

‘‘ I am inclined to think that you caught a rare fish or animal, and I 
am interested to know more ambout it. Will you please inform me about 
its head 1 Was it like a snake’s head 0 Did the mouth open like a 
snabe7s mouth 9 Were there any gills t Were there any fins near t,he 
head Were there any fins on the back 9 Will you please draw with 
a pencil the general shape of the head and also the general shape of t h e  
whole body Y I do not wish to give sou too much trouble, but I think 
such a description is important. 

as follows : 

‘( HARTFORD, CONN., Septenaber 17, 1880.” 

*This aceom? has been cOmpilOd from correspondence which prtmed between Mr. 
Hanna and J.  M. Alluu, of Hartford, Conn., and subsequently between Mr. Hanne, 
and Professor Uaird. Tho at’tention of tho latter W ~ B  called to  the matter by Mr. 
Allun.-C. W. 8. 
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Meanwhile Mr. Allen had written to Professor Baird, ~ 1 1 0  also ad- 
Under date of September 

22 Mr. Hanna replied, giving the same in 
substanco to both Mr. Allen and Professor 
Baird. The letter to the latter was as fol- 
low8 : 

‘(TO the first questiou I answer, yes. 
From the head to tho tail (exclusive of t h o  
head) it did loolr very ;nucli like an eel. 
Second, tho body was round or very near 

dressed a series of questions to Mr. Hanna. 

1 

that form. Fxom t he  head (exclusive of 
the same) toward the t,ail WRS about 12 or 
15 feet. The tail was like tliat OS a com- 
mon eel. Third, tbe color of its baclr mas 

,fof a slate or fish color ; belly, grayish- 
& white. Fourth, there were ~ W O  fins, one I - -  - I- - - - .. . - 3 on either side, a little abaft the head. They 
f: mere not stii~-pointe(~ fius lilie tlie shark or 
2 sword-fish, bu t  more like the side-fins of 

the cod or sun-fish, only they were in size 
to  correspond with the fish. The top or 
dorsal fin was lilre the corrcsponding fin 
ou the cod. I do not know whether it was 
stationary or closed, lilre the top fin of the 

,@ mackerel and other fish of the same species. 
f To the fifth question I auswer, no. All the 

s rJ fins there were ou the tail were like those 
2 fQ of the eel. sixth, no. ~eventh ,  there was  
$ 3 no projection, elevation, or crest forward 
Yj of the dorsal fin. Tlio skin was like that 

of the dog, but very iriiicli finer. T’ic liead 
4- dicl resemble that of the shark, only more 
I p-- .i stunted, i. e., it did uot, lengtlieu out l i b  
5 5 the shark’s. It looked inorc like the head 

3 of the sucker. The moutli was very small, 
dl ‘ i not any larger tlisu the rnoutli of a good- 4 sized dog-fish, with fine, briery teeth, and 

located at the extrenie eutl of tliu hmd or 
nose. The fifih WILY dead when caught. * 

Its  niouth was open, and the smalliiess and 
location of the 8:me sttrmtetl rng atten- 
tion more tliau any other pait of‘ the fish. 
Inclosed you will find a drawing, as near 

3 
4 s 
GJ 

.-*-_. -&.  . I-  - 
s 

as I ca11 recollect,, of the fish. .rr. 

‘ 4  .NEW HARBOR, ME., September 22, 1880.” 
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On receipt of this letter and the drawing, Professor Baird made the 

“1 notice yon mark three strokes on tho side of the neck as in the.! 
&ark. Was this the case, or was  there a small opening covered by a 
flap as in ordinary fish9 I do not qnite uuderstand whether. the snout 
projected beyond the mouch or not, or whether the mouth is in the un- 
der part of the head, or in the upper. 

“Was there anything in the tail of the f i h  bearing a resemblnnce to 
that of the shark, or did you consider that the resemblance to the eel 

%as more decided? 
“You made a distinct fin just back of the head, while tlie third of 

the fish towards the tail has a fin running along the back and around 
on the under side. Does this correspond with your recollection? 

It 
was apparently something entirely new. 

follow in g further iuqni ry : 

“It is a matter of great interest to determine what the fish was. 

4‘ WASHINGTON, D. C., September 24, 1SSO.” 

Mr. Hanne then replied as follows: 
“The three strokes on the side of the neck in the drawing are correct, 

corresponding with those of the shark. As regards the mouth, the 
upper part of the head did project a vcry little, but not more than from 
half an inch to aninch. The projection was not so great as in the shark, 
whose snout projects SO that the mouth is cut off half the distance of 
the head back. 

‘&There vas nothing in the tail that had any resemblance to that of 
the shark. The inference that 1 drew from your letter is that I caught 
what the fishermen lrnow as the swhgle-tail shark, but such was not 
the case, I am a fisherluau of twenty-five years’ experience, and am 
acquainted with about every species of fish from the capes of Virginia 
to French Snirit Peters [Saint Pierre, off Newfoundland], and I n e ~ e r  
saw a fish that resembled that one entirely. The shark family is very 
numerous in the waters of Maine, and there is hardlx a day that y e  do 
not come in contact with them in soiiie forin or otlier. The swingle-tail 
is not very plenty here. I have caught, one in my day, and have seen 
a half-dozen. The nnrse-fish or liver-shark is another kind. It is a 
bottom fish, and rarely if over comes to the surface. Thoro is another 
member of the shark f m d y  that inhabits tliase waters, but is very 
8carco, haviug a sharli’s head, aud the rest of the body like dog-fish. 

The tail of this strange fish corresponds in the drawing with my rec- 
ollection. Being dead, I examined it sonie ten or fifteen niinutes, 
hesitating whether to tow it to lalid or let i t  go. I clecided if I landed 
it I sliauld lose $20 that day in my business, and so could not afford to 
bother with it. If I had been nearer to Boston or New York, probably 
1 Rhould have saved it. 

‘LN~:m HABBOR, ME., September 27, 1S80.” 
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The closing item of this correspondence was by Professor Baird, who, 
in thanking Mr. Hanna on September 29, said : “1 am puzzled more 
than ever in regard to the fish. I would gladly have giren a larger 
8um than you mention if I could have had it. Is it possible that ayy 
portion-the head, or even any of t h e  bones-could yet be procured, 
as they would help to identify it9 If any portion sbonld be found, I 
would be glad to have it sent t u  me.” Nothing further was heard from 
Mr. Hanna on the subject. 

Y4.-DO STRIPED EA18 (ROCOUS L I N E A T U S )  FEED ON M E N H A D E N .  

By  GIDEON RIOSWER. 

[From replies t o  questions in a pamphlet furnished by Joseph Church, and entitled 
‘‘ The Iuenhnden question.”] 

Striped bass do not feed upon live menhaden, but  upon crab8 and 
lobsters. I have been engaged in the bass fishery for 45 years, 30 or 
40 years of which I have been in the habit of prepariug ba8ss for market. 
I have prepared tens of thousands of them, but never found any mm- 
haden in them, unless it had been fed to them for bait. My experience 
extends over the entire range of coast from Mononomy to Beavertail 
and from Baltimore to Cape Cod. I hare found bass most nulneroufj 
in the Chesapeake Bay, which I attribute to the great quantity of crabs 
found there. I have h v a y s  observed that bass fishing was best where 
lobsters and crabs were most plentiful. My particular locality for 
taking bass has been at  West Island, R. I., and for more than thirty 
years I never observed or heard of bass feeding on or troubling men- 
haden, and my business has brought me iu curitact with many of the 
most successful menhaden fishermen. I have never heard of but two 
bass being taken in a purse seine. The bass is a shore and bottom fish. 

The absence or the presence of menhaden on the coast does not affect 
the bass fishery, except in the difference i t  makes in having or not hav- 
ing fresh bait. You cannot catch bass with stale bait. If the menha- 
den this year are as far from the coast as they were last year, those 
taken a t  Sandy Hook carried to a factory and from there transshipped 
will be unfit for beit. The only may to do would be to put an experi- 
enced man on board the menhaden fiRhing steamer and ice them alive 
in the way the bank fishermen treat them. In  that way one could 
make them fit for bait for a month.” 

TITERTO”, R. I., December 26, 1882. 

* The sworn statement of Mr. Mosher is alsoindorsed by Charles W. Anthony, Edward 
C. Smith, Ebeneaer Owen, Edward Smith, George M. Crabb, William M. Record, and 
Thomas Record, all bass fishermen of Newport, R. I. 
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75.-SOmE NOTES ON WHA1;ES. 

B y  JAIWES TEMPLE. BROWN. 

[From Letters to Prof. S. F. Baird.] 

A CALF FINBACK ASHORE. 

Several days ago a male finback calf became entangled in the net of 
a weir in Prorincetomn Harbor, and not being able to free itself was  
drowned. The blubber, which is thin arid poor‘, but exceedingly tough 
and 6‘ leathery,” filled two and a half ordinary flour barrels. 

The baleen, in its natural state firmly-attached to the gum and some 
adhering flesh, is of a light horn color 2nd in a good state of preservation. 
Both sides of baleen have been put in pickle and Captain Atwood will 
send i t  to you if you care for it. 

PROVINCETOWN, MASS., October 14, 1882, 

WHALlNGF ON HORSEBACK. 

dhortly after my arrival I wa8 taken with the sperm-whale grampus 
fever, and finding so many conflicting opinions, both as to t,he species 
and the point a t  which it came ashore, I resolved to investigate the 
matter. 

I called on Capt. N. E. ‘ktwood and learhed that you had asked him 
to procure the skeleton if possible.” Captain Atwood told me that 
he had made arrangements to visit the outside of the cape yesterday, 
but owing to the heavy rain and easterly wind he was compelled to 
postpone the trip. I therefore made inquiry and found that the gram- 
pus ha,d been washed ashore below Life Saving Station No. 9, near 
Parmet River. I interested Mr. Jonathan Cook, proprietor of tho Locg 
Point Oil Works, and in him found a ready worker. I proposed that 
he anti I should start out and find 6‘ that fish,)’ as he invariably termed 
it, His brief reply was: (‘ If that fish is ashore, and if Professor Baircl 
Wants him, he will have to  go to Washington.” We mapped out our 
proposed journey, and found that in going and coming and in traversiiig 
the bench, we would be conipelled to travel fully 25 miles. The roads 
were heavy, and we decided upon horses under the saddle as our mean8 

“Captain Atmood had writtan to  Professor Baird Octobor 7, 18&2, as follows: 
“Capt. Jonathau Cook says the blubber was brought to him, and that it was not a 
8Wrm yhele  which came ashore on the back of tho capo. I t  had a dorsal fin, while 
a sperm whale has only a hump on its back. Besiclos, he thought tho jaw different, 
but could not tell much about it, as the man who found it cut i t  up with an ax, and 
brought the blubber to  the oil works in a broken condition. It was very poor and 
Yielded only 12 gallons of oil. I have since Boon a man from Truro who said the ani- 
mal came ashore on t h e  outside of tjhe cape b m k  of South Truro.”-C. W. s. 
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of coiiveyance. We started this morning at 8.30 and returned at  4 
p. m., after a cold and blustering ride in an easterly wind. 

At  this point I shall digress merely to show the reasonings of a man 
who is so well acquainted with this coast. Blr. Cook’s argument was 
that if ( b  that fish )’ came ashore near Parmet Harbor. on the L L  back 
side” of the cape, the carcass, or that which mightj be left of i t ,  would 
certainly work to the ‘L i~or’ward,~~ following the beud of’ the coast, and, 
judging from the time it had been ashore, arid taking iuto consideration 
the point from which the wind had been blowiiig bLfresh,7’ he was fully 
satisfied that we  would find it about 3 niiles to the north of the point a t  
which i t  first landed. He theu pulled his hat over his eyes, stuck spurs 
into his horse, atid away he weut a t  a lively canter. He kept up this 
gait until we reached North Truro, a distancc of G miles, where, much 
to my relief, we stopped to water the horses. Then away we went again, 
his sure-footed horse carrying him over s a d  flats, marshy grounds, 
through scrub pines and horribly distorted oaks, and I following help- 
lessly. 

Having arrived a t  a blind path Iaadiug through a gulch which he 
called b r  Long Nook Valley,” he said he guessed ‘‘ we would head him 
off here,” and away we sped across the cape to the sen-fihore. We de- 
ecended a precipitous bank of sand, and felt the Rpray from the thun- 
dering surf which was madly clashing against the beach. My guide, 
pulling bis hat closer over his eyes, plunged the spurs deeper in the 
Banks of his horse, which, elevating its rear legs and twisting its tail 
in a most peculiar manner, led me to ‘believe that i t  premeditated 
throwing its rider into the surf. 

After riding for about one-quarter of a mile to the south, Mr. Cook 
reined up before the head of the fish, which, true to his predictions, had 
been washed ashore 3 miles north of its first landing place. I imme- 
diately dismounted, and by means of a piece of driftwood cleared away 
the sand and turned over the mass, which proved to be a portion of the 
upper jaw or craniuni of the cetacean. A fisherinan who was picking 
up driftwood near by told us that no other fish of this kind had come 
ashore recently. He also said that be had seem the fish; that i t  ma8 
not a finback, nor a black fish, but that he supposed i t  was a young 
sperm whale. Up011 questioniug him he said that he had Been living 
on that coast for sixty years, and had never seen anything like it 
before. 

The cranium was far from perfect, having evidently been severed 
Dom the body in a very rough manner, being fractured and hacked 
at either end. We, however, looked carefully around for other por- 
tions of the carcass, marked the spot, and wen6 011 down the beach uu- 
til we arrived at Station Bo. 9, having found the cranium about 2 miles 
north of this point, between No. 9 and Highland light. From the cap- 
tain of Station No. 9, we learned that the remains of the fish had been 
washed out to sea, during the night, shortly after the blubber had been 



I~ULIJ3TIN OF THE UNITED STATES FlSIl COXIXIISSIOI;. 41 3 

removed. I mas unwilling to think that the fish was irrevocably lost, 
and again questioned him. He evidently perceived that I mas in doubt, 
and added that two of his ineu had senu the fish shortlp after it had 
been killed, and retnrning to the station described it, and the pecu- 
liarity of its head. One of the crow who had not seeu the fish, an old 
whaleman, said he thought it must be A young sperm whale. 

I regarded this low as a serious misfortune, for, from all accounts, it was 
evidently the same species thatt was found at  North Dennis and New- 
port, which I believe is Hyperoiidon bidens. 

The captain says that he hiis not ki~owii i t  to blow SO heavy on that 
coast for ten years, and this may explain its presence on the beach, as 
well as its sudden disappearance, and it stands to reagon, according to 
the theories of the fishermen, that i t  should, in au ordinary gale, either 
be washed upon bhe beach beyond the surf, or “work to the nor’ward,” 
9s did the cranium. 

The cetacean evidently ventured too near the coast, and getting 
caught in the surf was “pitch-poled7’ (tur~ied end over end) ashore, and 
becoming blinded arid smothered in the sand and “trash” stirred up by 
the snrf, was throwu helplessly upon the beach. 

Black Manuel, a resiclent Portuguese fisherman, saw it struggling iu 
the surf, and, with the assistance of five or six other men, caught hold 
of the fish while it \.vas “fluking it lively,” endeavoring. to regail1 its 
native element. The meu had all they could do to hold the fish until 
they finally succeeded in killing it with jack-knives. Having stripped 
08 the blubber, Black Manuel detached the lower jam, which is hope- 
legsly gone. He then ‘6cooked” it  with the blubber and cut OE some 
of the “1can)’ (flesh) to feed to his chickens. To this last operation 
Mr. Cook sttribiztes the loss of the remains, as he says (‘ when the lean 
was cut off, holes were made in t h e  bilge (side) of the fish through which 
the w:bter entered and worked the ciLrcas8 to  piece^.'^ I t  is possible 
that some fragmentary remains niay be found to the north of the place 
where the crauium now lies. 

BTr, Cook made 12 gallons of oil from tho blubber and lowcw jaw, and 
I am of the opinion that soxnething clafinita inay be determined. in regard 
to the fipecies by the gmvity of the oil The oil of a sperm whale 
grampus should have the same weight as that of‘ the spnrin v c ~ h i ~ l ~ .  I ani 
going to Mr. Cook’s factory to-morrow to test the oil, and will send you 
a small bottle of the same. 

Not being able to briug the cranium to Provincetown on horseback, 
and as our horses mere pretty well tired out, and feeling satisfied that 
me could give Captain htwood more definite iiiforlriatioii for his pkins 
for to-inorrow, we returned home. I iirimcdiatdy called on Captaiu At- 
Wootl, and requested him to have it brought in, if in his opinion i t  \va& 
Worth preserving. We will go to-morrow to the point where his inform- 
ant told him the fish came ashore, mliicli is near Station No. 7, to the 
north of Highland light, and see the keeper, Cslptaiu Fisher, mho, ac- 
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cording to report, has the flukes of this fish. From Station No. 7, Cap- 
tain Atwood mill follow tlie ooast south until he comes to the cranium. 
This will cover the entire range of the fish and its fragments. 

PROVINCETOWN, JlASS., October 15, 1882. 

I went to theoil works to-day to test and obtain a sample of the oil. 
It was not necessary to test the oil, as i t  had congealed, and was pure 
sperm. Mr. Cook, proprietor of the works, pronounced i t  oil from a 
“sperm whale calf,” while others contended that the animal was the 
sperm whale grampus. A t  the factory Mr. Cook took some of the oil, 
placed it in a woolen cloth, and in the absenco of an oil-press, placed 
the mass in a common iron vise and screwed it up tight. The oil ran 
freely through the cloth, leaving the pure‘sperm. The sample I send 
may have a peculiar odor since it mas 6‘ cooked” by the steam process. 

It may be of interest to add that the bones of the finback whales are 
steamed in order that they may be cmployed in the manufacture of a 
fertilizer. The ear bones are also steamed, but they are the only bones 
in the whale which are not aff’ected by steam. 

PROVINCETOWN, MASS., October 16,1582. 

FURTHEREXAMINATIONOF THE STRANDED CETACEAN. 

Captain Fisher, of Life-saving Station No. 7, Peaked Hill Bar, tells 
mo that the remains of the fish came ashore near his station shortly 
after they were washed off’ the beach where they originally st,randed 
south of Station No. 9. Be states that they were then in good order. He 
to-day conducted Captain Atmood and myself to the flukes which we 
found in an advanced state of decomposition. These I measured. 
Across the flukes from tip to tip was 47 inches. The depth of tho’ 
flukes from the last vertebra was 26 inches, and the outside measure. 
ment, from the tip to the last vertebra, was 31 inches. 

Attached to the caudal fin, or rather iorming the central portion of 
it,! is about 10 inches of the vertebral column. This is about a11 the 
bone in this part of the animal except, perhaps, some very small bones 
forming the ramifications to both corners of the flukes. These, how- 
ever, are composed largely of a cartilaginous substance, while the ilukes 
.are exceedingly tough blubber. The flulies were about half a mile north 
,of Station No. 7, 10 miles north of where the fish originally stranded, 
and about 7 miles from where we found the cranium on the 15th instant. 

After Captain Fisher and his men cut off the flukes the rest of tlie 
8carcass disappeared. They thought it was washed off by the sea, but 
to ascertain if possibly it was covered by the shifting sands, Captain 
Fisher will probe the beach with ;L crowbar. He will also keep a look- 
out northward, as they might be washed ashore again. He will take 
care of the flukes, and should you care for the vertebra he will remov0 
the flesh and forward them. 

No one seems to have attached the least value to the f i ~ h  except tho 



BULLETIN O F  THE UNITED STATES FISK COMMISSION. 415 
Portuguese, who was so anxioup to obtain the blubber. Hence it, was 
left to the niercies of tlic wavos, and, appearing herd and there on the 
coast, gave rise to differeut and conflicting reports. 

HABITS O P  TItlG SPERM WIIALB GRAMPUS. 

When the mhaleuien discover a school of thcse little, active creatures, 
from the loolr,olit at tlie niast-head, believing thorn to be young sperm 
whales, tlley usually lomer the boats for :I capturo. ‘I(11c‘y arc very 
wild and difficult to npproach, and are coiisequclltly w r y  rarvlj takeu. 
VIrhen struck with a h:rrpoon they suclde~~ly ‘ 6  tnru flulre~’: and descend 
t o  the depths below with astonishing celerity, taliiug all the line allotted 
to one boat, usually 300 fathom. In this wny fish, harpoon, a11d line 
are all lost. As soon as the whaleuieii perceive that the fichool is iiot 
composed of slmm whales they draw oE, and the sportive fish pursues 
the even tenor of its way. Even when talren, as they are occasionally, 
they yield very little oil, on account oftheir smallness. 

square- 
headed grampus,” as they term it, from the youilg of Plyseter w w r o -  
cephalus by tho spout. The former blows oftener a t  21, rising, aud the 
time of respiration is much shorter or 

The captains of tliese life-saving statious are generally just tJie inen 
to know all about such rare specimens being cast upou tho coast. Tho 
Crews are often composed of fishermen mid whaleinen. Capt .  Isaac 
J. Fisher, of Station No. 7, was at one time the captain of a whale- 
ship. AB these men patrol the beach they have time and facilities for 
rendering you assistance. 

The I\ haleinen distinguish the spenn whale grampus or 

qniclrer.” 

P R O ~ N C E * I ~ O W N ,  MASS., October 18, 1852. 

PLANS FOR OBTAINING HEAD AND SKELETON O F  A SPERM WHALE, 

Tho heads, includiug tho case, junk, a i d  white-horse, of all whales 
under 25 or 30 barrels, can, by the improved windlass power, be raised 
from the water and hoisted ou deck, where they are dissected. Tho 
lower jaw-bono is wrenched froin its socket separately and also landed on 
the deck. The heads of the larger whales are usually dissected in the 
water. It would, therefore, be eqy,  after saving the juiilr and the con- 
tents of the case, to prcs&irve tho osseous formation; but 1 ani told it 
would be a difficult matter to obtain the skeleton of the body. The 
greatest difficulty seenis to me, howenx, t o  lie in the fact that u o i ~  of 
the fathers or forefathers of tho present wholeinen ever did such :I thing. 

I have been told that during July and August sperm whales ilro 00- 

casionally fouud off Cape Henry, B’ortress Monroe, LIatterns, and evcii 
C‘harlhston, S. C. Two boat creme could be hired from New Bedford 
and Provincetown, be taken on board the Fish Hawk, or such other 
vessel as you might indicate, and make a trip to tliose wntcrs. I’Iaring 
killed the wLI:hle, it mould be laslied to the sides of the Fish Hawk, flukes 
foremost, atid towed to the boach at high tide. It could be photogrqhed, 
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and dnring the process of dissection photographs could be made of the 
case, junk, white-horse, &e. Such a cruise could be made in about two 
weeks, and skcletoris enough secured to supply the National Museum 
and perhaps to stsgnate the market. Of course the boats’ crews should 
be selected with the greatest care, and each be coinmandecl by a compe- 
tent otlicer. 

NANTUCKET, MASS., October 21, 1882. 

?&-A STRAY C O D  UP THE IIUDION. 

lay BARNET P m L L I P s .  

[From a, letter to Prof. S. F. 13aird.l 

Under date of yesterday Capt. Jacob LeRoy, of New Hamburg, N. Y., 
writes : 

‘&The codfish that I caught here was taken in an ice net 100 meshes 
by 80 meshes square [long and wide] seined in two-thirds [contracted 
one-third on the cork-line]. This fitish laid in the slack of net in a 29- 
sizec1 mesh. It was a female, all spawned out, and weighed 64 pounds.” 

TIXES OPPICE, 
New York, Junuary 18, 1883. 

??.-SUCCESS OF THE COD G1LL.NET PISIIEBY. 

[From the Capo AIIU Weokly Advertiser, March 2, 1883.1 

LARGE CoDPIsH.-~chooner Blue Jay,  Capt. Charles Ellis, of thh  port, 
eugngecl in the Ipsmicli Bay net cod-fishery, lauded a fare of 135 codfish 
at Eockport last week, which weighed 4,135 pounds, averaging over 
30B pounds each. This was the largest average by t,he fa8re t,liat mo 
have recorded. 

In 1881, the schooner Morrill Boy, Capt. Russell G. Gill, jr., took OD 

one trip, net-fishing, 310 fish, weighing 0,570 pounds, an average of 
30 pounds. Last year, schooner David A. Osier, Uapt. Warren Osier, 
landed af‘are of‘ 228 codfish, taken in nets, which weighed G,500 pomids, 
an average of 28 pounds each. Two of these fish weighed 98 and 96 
pounds respectively. 

The net cod-fishing industry in Ipswich Bay continues to be a success, 
and it is probable bhat this method mill become a permanent one in tho 
shore fishery. It has now been pursued three seasons and has demon- 
strated its advantages over trawl fishing, in the large saving of expen& 
for bait and the larger size of the fish secured, the smaller fish escaping 
through the meshes of the nets. 
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VS.-EXPEZZIMENTM IN wim POND CULTURE om TROUT, SUCKERS, 
A N D  CATPISIX. 

B Y  A. P. GARDNER. 
[Froni lethr to Prof. S. F. Baird.] 

The first requisite in fish culture in ponds is an absolutely tight dam 
wherever a darn is needed. My first efl'ort in that respect was perfect 
as to holding water, but in a few years the inaskrats gave me much 
trouble. I was obliged to take u p  the plank spiles, dig the trenches 
deeper, put in sheer-bottom broken glass, and redrive the spiling, be- 
sides building a rat-proof stone wall to support the spiling and prevent 
them from entering under the dam from below; after which, wlien well 
graveled, I have had no trouble from muskrats or leakage. In  fact, 
m y  dam, though rough ant1 cheap, is as impervious to either water or 
the rats as an iron kettle. I will further say ou. the subject of dams 
that a large waste weir and fine screen upon it are indispensable to re- 
taining small as moll as large fish in small ponds. 

My pond covers an area of about one and a half acres, and the water 
a t  first stood upon the natural ground-grass, sod, stumps, marsh 
land, and all-as it was after partial clewing and improveinent for 
agricultural purposes ; the lower portion consisting of stony, gravelly 
bottom, and the upper half comisting of muck and clay, which soon 
prodnced R great quantity of flags in the water, and a great variety of 
weeds as well as cranberry vines around the shores. After my third 
f:itilnre in raising fish, viz, first with trout, next with catfish or bull- 
heads, and finally with suclrers, as described below, I made the improve- 
ment in the dam above referred to. At  the same time I removed the 
soil and muck, stumps, &c., from the lower half of the pond, and deep- 
ened and cleaned the margins of this part to a depth of about 2 feet 
along the shores. I then built two stone walls, 2 feet high, equidistant 
from the shore and each other, extending from near the dam up  stream 
60 feet, with a depth of 6 feet OS water between them j thence I continued 
two other walls up stream, about 3 feet apart, in the center of the pond, 
and covered them with flagstones. This structure is about 1s inches 
high, with an average depth of 4 feet of water, R U ~  extend8 to where 
the muck and flags still remain as feeding grouucls and shelter. Leav- 
ing the pond a t  this point, and running around it, is a canal or condnit, 
18 inches deep and 3 feet wide, branching at  the head of the pond. 
Each'brauch originates in 8 principal spring, always affording fresh 
running water. These conduits are lined on either side with flagstones, 
lying horizontally, about 4 to G inches from the bottom, aa shelter. The 
banks of these canals are also partially liuecl already with shrubbery as 
shelter for the fishes, and are intended to be fully so. 

Bull. U. S. I?. C. 83-37 
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A s  a matter of usefulness a pond on each farm will pay interest on 
cost of construction aside from fish culture. I filled my inclosure last 
winter with about 14 tons of ice in less than a day, whereas it would 
have taken more than two days to bare taken i t  from any other waters 
near me; also, by constructing a gate, flume, and sheep-box for wash- 
ing sheep, two riien and a boy w:tshed well one hundred and one sheep 
this clpring in four arid a half hours, thus saving three or four times the 
expense of driving off of the farm for washing. In tbe near future I 
propose putting down o hydraulic ram to supply my buildings with water. 

In the month of August, 1863 or 1864, I placed in uiy then new pond 
240 troul caught in Roaring Brook and Hellam’s Creek, differing in 
color, of course, according to the color of the bottom of the streams 
from which they were taken. There mcre in the pond an abundant 
supply of placesof refuge for the smaller trout. The lot varied from 3 to 8 
inches in length. I then commenced feeding them on liver. veal, beef, 
mutton, and some angle-worms. In September and October they made 
beds aronnd gravelly shores, and I have reason to believe they hatched 
more young fish than they devoured. The next summer, in June, the 
indications of increzse were quite apparent, riotwitlistnnding an over- 
flowing of the pond by which many escaped, cnutlcd by a sudden heavy 
shower and too small a watm wier. The ncxt‘seaaon I began to catch 
a moderate supply for the table, and they were flavorless brook trout. 
The next se:won I drew tho pond domii to dry t h e  banks for cultivation 
on tlie 25th of June, and on the 5th of July shut tho gate. The sun 
was excessively hot’, aud when the water began to run over, about the 
Sth, it looked milky, aiid in less than ten days I experienced R loss of 
about 3,500 trout, without one living one being left. Many persons 
thought the?; were poisoned by evil persons, which might have easily 
been done, as when trout get accustomed to being fed they become ex- 
ceedingly tame, and a t  Inca1 tirnc every fish puts in an appearance; but 
it scenis much nioro lilroly to nie that the banks had, from the excessive 
heat, become piitrid and poisoned the water, which poisolied the 6sh, 
and wEieii once affected in that way all the pure water in the world will 
not restore them. 

I then had leurnetl that. fish, especially trout, needed a different pond, 
nnd tleterniiiied in the near futuro to rebuild, but, to await, a convenient 
time for that work, stocked tlie watcr with a few catfish. I n  a couple 
of years I had enough in numbcrti to supply a dozen family ponds, but 
they never grew to any practical size; and the third year after putting in 
the catfish I put in 84 white suokers, in the spring of the year. After 
retaining them and the catfish together two winters, and having trouble 
with tho niuskrats both winters, I scuttled the darn, took out 40 suckers, 
all told, about double Che size that they were when put in, and let the 
catfish go down stream, and gave them one whole year’s time to be 
sure they all escaped. They are nocturml in their habits and will de- 
stroy other fish that stop at nights. 
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After rebuilding, as first described, on October 9,1877, though late in 
the season, I commenced restocking the pond with trout from Roaring 
Brook, Kellam's Creek, ancl Spring Brook. This was their spawning 
season that year and many of the males were decked in gorgeous 
colors. I put in the pond between 200 and 300 trout, and daring that 
fall arid winter put in also 900 other fish, small fry as well as some of 
larger pretension, viz, shiners, horned chubs, white chubs, striped and 
speckled dace, suckers, one porch, one sunfish, and several other vari- 
eties that I never heard named; and then my real success with a self- 
sustaining trout pond commenced. After 
stocking this time, 1 commenced feeding entirely with angle-worms, 
which I readily procured of the boys and oven girls and some wornen, 
at five cents per quart; not only feeding for the time being, but laying 
away in dirt, in boxes in the cellar, for winter use. I, conceiving this 
to be the best artificial fish-food for most kinds of fish, commenced pre- 
paring a plat of ground on the side of t'he pond for it8 culture. Where 
the ground is uniformly moist and made mellow nud rich these worms 
can bo produced in immense quantities, but I have never needed any 
of this kind of food after the first winter. Thc next spring the trout- 
food fish produced such immense numbers of young fish that after the 
food natural to such waters was exhausted the trout had nothing to do 
but turn their atteution to their less royal brethren. 

Nost of these small fish are vegetarian, either from necessity or 
choice, and when they have cleared the maters of the frog spawn, &a, 
I feed them on boiled wheat-bran, made thick and moIded into loaves. 
They will, in my pond, when other food is scarce, devour four loaves in 
five days as large as common bread palls mill hold heaped up. Many 
of these fish escape the trout, and grow to be fine table-fish, for which 
purpose we use many of them. The trout are always fine arid in good 
condition without any care as to food, and as wild as any brook trout that 
I ever saw. They and the stickers now hatch their own young in the 
canals above described, and the other fish in the gravelly banks along 
the shores of the main waters. The perch and sunfish that 1 put in 
with th6 small fish grew finely ; the former grew in two yews from about 
three inches loug to about ten inches, and he was D fine old bachelor 
fish t o  eat j the latter became, in one year, about four times larger than 
when put in. The perch as well as t h e  t,rout is carnivorous, and i t  is 
a question in my rnincl whether it would or would not excel the trout 
for domestic fish culture or whether there are other kinds which will 
excel either. Uatfish are largely vegetable eaters in their food, and 
with my present experience I think I might have done better with them 
by correct feeding. 

8uckQrs extraat their food from the mud in the pond, but what that 
food ia I never could learn; have feared it might in part be on other 
ash eggs, and they should be exduded; but in such waters as mine 
(entirely spring water) they make a very good breakfitst when well pre- 
Pared for the table. 

It is called now Glen .Mere. 
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Out of 200 acres comprising my home (called Glenhouse), I have 110 
acre outside of my gardens and fruit larid but what 1 would miss less 
than my trout pond. With probably not more than $200 outlay, con- 
sisting of labor and money, I now have a fair supply for a large family 
of fresh fish of excellent quality; gather my ice and wash niy sheep at 
probably less than one-third of what would be the cost without i t ;  and 
raise on three small islands in the pond more cranberries than we can 
use, besides the frogs it produces during their season. Tlien, in adcli- 
tion to great improvement in the landscape by the mingliug of water in 
it, to me it seems like money well expended, and I know of uo branoh of 
farming industry that will bring better returns in proportion to the 
care bestowed and money expended. I hm7e shut in a small pen a few 
trout and fed to them all the angle-worms and small fish they would eat, 
and their growth has been as rapid and remunerative iu  proportion to 
the expense as any swine or  poultry I have ever had fed. But I am 
now, whilst writing this, learning a new lesson which I ought to have 
anticipated, and probably would if I had been manipulating any other 
kind of farm stock. With our experience with sheep, horn cattle or 
horsen we would not have expected a uniform supply or incream by 
simply stocking up with a full quota of the proper geuder of each kind 
to start with, b u t  me mould have used art in maintaining conditions in 
regard to seasous, arid macle every other necewsry special effort to see 
that the means used were successful. My trout from some cause utterly 
failed to produce any young ones last fall and winter, anci my pond will 
have to be restocked by art, or I will hare to  take the doubtful chances 
of a better crop this winter. It may so occur with this kind of fish in 
their natural waters; 1 am iuclined to think it does, and lience a \.aria- 
ble supply in our streams. My screen at the weir may have allowed 
them all to pass out of tho pond and should be finer. I have never prop- 
agated fish by nrtilicial means, but am now inclined to believe that, in 
order to be uniformly successful with trout culture, artificial hatching 
will have to be included. As to a self-sustaining fish pond being prac- 
ticable and profitable to farmers and others I have no doubt. Carniv- 
orous fish can be raised siiccessfull;y with other and smaller ones that 
live largely upon vegetable growths in t h s  water. The latter are easily 
supplied with vegetable food when they need it, and angle-worms c;tn be 
cheaply produced to feed tho former when they need them, in addition 
to the food already in the mater or produced there. It pays well to feed 
both kinds well. 

I fwcy you might wish to ask one question, and that is, liow I can 
feed di@erent kinds of fish living in the same poiids on food suitable 
for cach and difkrent in the kind. My answer would be that a goose 
would not go to share A meal with B fox, or a cliicl~en with a, hawk. 
When the fox a n d  hawk were gone the othws might pick u p  some of 
the crumbs, anci the food for tho chicken ant1 goose would not be 
sought alter by others. 

DTJNNINGS, PA., June lG, 1881. 
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YBs.-OBSTEUCTIONS T O  SALMON I N  F E N D  D ’ O R E I L L E  RIVER, DIoN. 
TANA,  R E Q U I E I N G  A PIYNWAY OR R E M O V A L  OF FALL& 

B y  E. E. WATERBURY, et al. 

[From letters t o  Hon. Martin Mtiginnis, M. C. ]  

A scheme of which you are no doubt aware is on foot to apeu a fish- 
way around Peu d’Orielle [Pend d’Oreille ? ]  Palls, to admit of the ascent 
of salmou to all our streams tributary to Clarl?s Pork. The falls are 
22 miles above the mouth of Pea d’Orielle, a t  tho lower end of a caiion, 
which eafion is said to be 10 miles long. There are other rapids rind 
falls, but none which salmon cannot easily overcome between here and 
the Pacific. 

I need not attempt the discovery of advantages to you who know 
the broad couutry they would be distributed over. but will say this 
much from obserration : I hare  see11 smalIer streams than Fliiit Creek 
60 crowded with ascending satlmou as to crowd the ones upperniost out 
of mater arid make the stream overflow its banks. Fortj7-pouuct fish 
are largo fish for so small a stream, yet they fight hard Sor headwaters. 
The falls are in Steveus County, Washington Territory, 60 inilcs nbovo 
port Uolville, which is on the Columbia. I think Gov. J. J. Ste\r0118 

gives soixie accouut of them in his reports a t  an early day. 
wliilo in the Iilalio legislature I prepared a bill for this purpose, but 

as Idaho could reap but little benefit, and &fOlitaI1a was then &boot to 
ha\-@ ;j, separate Territorial goveruinent, the members thought i t  not 
necessary at that time, and 1 did iiot introduce it. I cannot conceive 
of a Inore pol>ular and lastiug move than  our obtaining from Congress 
an qqxopritttion of, s&y, $10,000 to colistruct a salmon-way around 
those f;~]ls. After a couple 
of pars, or say five, i t  woulcl be wortli $200,000 a Sear to tho peoplo 
of the Territory, to sag nothing of furuishing a11 tho Indiaris with their 
winter anc2 most of their surmier food. Our lagislature, you will 
recollect, appropriated $1,000 a t  its last wssiou, but that would only 
auswer to get a survey when used, arid itoth is of opinion a permit 
should be obtained Srom the legislature of tthat Territory. But I am 
conviuced the Territory will (lo nothing, tho obstruction being sit’uated 
so fstr out of its limits and iu a secluded place. I am conviuced a 
sinaller amount of money mould construct a teinporary fishway, but 
believe $10,000 could bo spent in rendering it permanelit Sor years. 

It’js unuacessltry for IUO to add thiiL COUM ~ O L I  get such an appro- 
priat$iou the benctits to be derived from it could not be over-estimated 
nor over-represented. It mill ca,use a pleasurable senszlfioii over the 
Whole west side of the mountains to read of R U C ~  a move on your part 
ikl their interest, and you will have 110 opposition from any quarter. 

Tho benefit cannot be propcdy estimated. 
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Every military man, every officer of the Government, particularly 
Indian agents, as well as ranchem, miners, and others, will be delighted 
with thrse great edible fish a t  theb doors. The officers a t  Fort Col- 
ville, or James O’Neil, agent of Colville Indians there, would gladly 
give  you any iiformation in their power. 

CLEAR CREEK, MONT., April 9, 1880. 

Under date of March 20, 1880, Granville Stuart, vice-president of the 
Helena (Montana) Rod and Gun Club, also wrote: 

“Will you be so kind as to use your influence with Congress to have 
them pass a resolution allowing Montana to reniove the obstruction at  
the Great Palls of the Pen d’Orielle [Pend d’Oreille?] River to such an 
extent its to allow the salmon fish to ascend the various streems of 
Western Montana, and authorize u8 to expend $3,000 by legislative 
appropriation for this purpose ? The obstruction is either in Washiug- 
ton Territory or Idaho. In  the absence of any survey we cannot tell 
which. Of course the General Governmert should do this  removing 
for us, but knowiug that that is hopeless, we only beg permission to do 
i t  our~elves .~~ 

Messrs. J. C. Robinson, W. W. Botkin, and E. S. Paxson, a committee 
appointed by the Deer Lodge (Montana Territory) Rod and Gun Club, 
wrote under date of March 30, 1880: 

“The undersigned, a committee appointed by the Deer Lodge Rod 
and Gun Club for the purpose, &e., represent that a t  the last session 
of our legislature an appropriation of $l,oocl was made for the purpose 
of so removing the obstructions in the Pen de Orielle River [Pend 
d’Oreillet J, known as Kettle Falls, which prevent salmon fish from 
running up into the Ha11 Gate [Hell Gate or Hellgate”?] and its trib- 
utaries; that the governor of Montana, who by the act is entrusted 
with its expenditure, claims that, before it can be done, a resolution of 
Congress authorizing it, or permitting an interference with the falls, 
will be necessary, efipecially as we thiuk those falls are in Idaho, bo. 
yond our TerritoriaI limits. It wits thought that $1,000 would be sufli- 
cient, bu t  now it is believed that it will require probably $2,000. We 
therefore ask that you use your efforts to procure the passage of a 
resolution authorizing the blasting out the falls so that fish can run 
up the river, and if you think there is any chance to do so, procure the 
appropriation of an additional $1,000 to aid in the work.” 

Mr. B. H. Tatem, secretary of the Helena ltod and Gun Club, wrote, 
April 3, 1880: 

“The Rod and Gun Club of Helena 11ave lately learned that the 
appropriation of $1,000 for the improvement of Little Falls cannot be 
expended until Congrefis authorizes Governor Potts to do so, and a t  a 
lato meeting the following resolution was unanimously adopted : 

‘66 IZesolzled, That the Helena Rod and Gun Club, beiiig desirous of 
the improvement of Little Balls, and learning that the appropriation 
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therefor is unavailable because of the want of legislation, respectfully 
request Hon. Martin Maginnis to use his best endeavors to obtain 
such legislation as may be needed? 7’ 

On the 20th OF April, 1SS0, Mr. Frank H. Woody, of Missoula, Mont., 
wrote a8 follows: 

( (At  a recent mooting of the Rod and Gun Club of Missoula, Mont., 
B committge, consisting of Lieut. Col. George Gibson, U. S. A,, Hon. W. 
J. McCormick, and the undersigned, was appointed to communicate 
with you in reference to  the removal of certain falls in the Uolrrrnbia 
River, in order that salmon might ascend the headwaters of said riveg. 
These falls are situated iu either Washington or Idaho, the exact loca- 
tion of them beiug unknown to the committee. The last regular 88s- 
sion of our legislature appropriated $1,000 for the removal of these 
obstructions, but Governor Potts holds that the money cannot be used 
for that purpose until the Government of the United States grants per. 
mission for the removal of said falls. Now, what our club desires in 
the premises is this: That you, By some means, if practicable, procure 
the necessary permission for tho removal of said obstructions, if you 
upon making the necessary inquiries find that such permission is neces. 
sary. I write this at the request of Colonel Gibson, who is chairman 
of the committee?’ 

s O . - B U P P O S E D  OCCURRENCE OF BAlL-IrISH, SEISTIOI’EORUB. 

B y  Capt.  WILLIAM M. BARNES. 
[From a letter to J. T. Brown.] 

The Pacific Ocean has been my cruising-ground for nearly thirty 
years, and several years have been spent near the line, from the South 
American coast weRtwlard to the Salomon Islands. My first and only 
sight of the fish was, I beliere, in 1876, mar Chatham Island, one of the 
Gallipagos goup. We were perhaps 10 miles from the island, end 
were passing to wiudward of it, when our attention was attracted by 
an unusual object a mile off. Looking at  it with a glass we saw the fin 
of some sort of a fish, haviug the appearance of a sail. Ap nearly as I 
now can tell the sail mas d 1  the t ime  above water, just as if it had been 
the sail of a low boat or canoe, and continually rolling from one side to 
tho other just as if it had belonged to a boat that was running before a 
small swell, The sight was so interesting that we tried to make a near 
acquaintitnce with this sort of crafb, and I dropped down my first 
o8cer with his boat to catch the stranger. The mate put up his sail 
and iau down to tho fish, which all the while had been sailing slowly 
toward the island. Just before the boat mas within striking distance 
the fin disappeared, and a few minutes aftor i t  mas up again a littlo way 
from the boat. My mate attempted a Recond time to get the boat within 
strikiug distance, aud again the fin disctppeared. After making B num- 
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ber of attempts with the same result the mate gave up the chase. The 
fish* then went leisurely on lis course down toward the island, and we 
went off’ another way on ours. I have often mentioned this incident 
to whalemen who had spent years in cruising along the line, but have 
not met one mho had seen anything similar. 

I have heard of a ‘‘ sail-fish,” and supposed that this must have been 
one of that species, whatever that may be. Also, I had on board an 
edition of Chambers’ Encyclopedia, which described the ‘ L  sail-fish” as a 
kind of shark. 

Last winter I was running to west,warcl along the line in the Pacific 
amd in February was a t  (‘Ocean Island,” or ‘( Paanopa,” a small lone is- 
land 40 niiIes south of the line, in east longitude 1700. 

There we mere boarded by several canoes, and from one I procured 
parts of a fish that possibly may have been of the same kind as t h e  one 
a t  Chatham Island. But this was some kind of a fish with a bill. Now 
we quite often see a kind of bill-fish, but never with such large dorsal 
fins as these. I imagiiie that’ this must have been a small fipecimeu. 
I brought home the parts I was able to procure. The bill is twenty 
inches in length, cut OE close to the head. I have only a part of the 
dorsal fin, and not in good condition. The longest Bpines are thirty 
inches long, and there is a little more than three feet of the fin. The 
membrane between the spines is badly torn. This membrane is quite 
thin. There are also two pectoral fins. 

Now, this may have been quite a different fish Dom the one I saw 
first, but it struck me as being a smaller one of the same kind, and I 
hare quite a curiosity to ascertain what is known of similar fishes. 

NASHUA, N. H., January, 1882. 

81.--PITTING O U T  WIT= COD GKI;L-NETS. 

.By S .  J. MARTIN. 
[From a letter to A. H. Clark.] 

Most all the Ipswich Bay fleet am getting cod gill-nets j there are ten 
that I know of from Gloucester. They have got some a t  Swampscott, 
some at Portsmouth. Some of them are hariug thcir nets 2 fathoms 
deep and 7G fathoms long; I think that is an improvement in shoal 
water. The nets have niade a great stir here. Joe Simpson, Prank 
Maker, and Bill Coas, net-makers of Gloucester, are at work on cod 
gill-nets. Some of the vessels won’t get their nets till the last of Feb- 
ruary. There are ten vessels that will average twenty-four nets to it 
vessel. Average length, 60 fathoius. That is for Gloucester alone. 

GLO‘ZTCESTER, MASS., Jurzuury 28, 1801. 
~ ~ _ _ _  
Dr. T. 11. Bean says of this : “ It seems highly probable from Captain Barnes’ de- 

Tho genus is found in the region referred scription that the fish was a I i i s t i o ~ ~ h o ~ ~ .  
to . ’9- -Eur~~~.  
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~ 

Australia 
British Colombia.. 

China.. 
XngPdDd ............................... 
Gormnny ............................... 
Hawaiian Idands ....................... 
Japan 
Mexico 
Now Pork . .  
Now Zedand 
Sonth America 
Othor oountrios 

Capo Town, South Afiqon.. ............................... 

.......................... 

Toea1 ............................. 

SS.-NOTE.S ON TIfE P A C I P l C  COAST TBADE IN B H E L L B ,  SIXRIMPS, 
COD, A N D  8)ALDION. 

By WILLIAM H. DALL. 

S a c k  Barrels. PackaLlPnekage; =’= I 

2, 082 563 40 ................ ?!.I 58,705 

....................................................................... 8,057 1 53,254 
582 .......... 

‘io0 
1,116 0, GI1 486 

50 ................................... I .___._  

......................................................... 
............................................................ 

.................... 

65 .................... 8 1,486 ~ 7,063 
....................................................................... 128 i 102 

426 2 .......... ’ 18,772 
................................................................. 272 ’ 359 

......................................................... :::I : : : : : ‘ 1  7,560 
go 40 ..................................................... 231 ’ 6,142 

......... 
.................................................... .......... 

------- ----- 
4,638 503 51 D, n a  ii,w 147,273 

--____ 

Do8tinatiou. 
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Seabass ......................................................... 
Striped bass ...................................................... 
Bluo.5sh .......................................................... 
Smolts ......................................................... 
Salmon ........................................................... 
H e b g  ......................................................... 
Eels .............................................................. 
S t u r ~  ........................................................ 
Blac bass ......................................................... 
Pickerel .......................................................... 
Yellow pike ...................................................... 
Siscoe ............................................................ 
White 5sh ........................................................ 
Brook trout ...................................................... 
Salmon trout ..................................................... 
Catflsh .......................................................... 
Salmon, fresh.watar .............................................. 
Greeu turtles ..................................................... 
Lobsters .......................................................... 
Sahwater 5nh .................................................... 

Total ....................................................... 

83.--BEPOPT FOR 1879 A N D  1880 OF THE SALE OF IRISH I N  P U L T O N  
MARKET. NEW YORIL . 

[From the New Yorlr: Market Index mid Journal. April 3. 1880.1 

FISH. ETC., BY POUNDS . 

I , 

--- 
33,520, Q60 

d 
Kinds of flsh . 

Mackerel ........................................................ 
Shad ............................................................. 
Ycollops .......................................................... 

March 1. 1878. tc 
March 1.1879 . 

2 317. 703 
0 8 3 .  594 
40, 651 

Mmch1 1870 to 
March'l. 188b . 

1.705,980 
3.540. 121 
8.710. 874 
315. 870 

1.813. 810 
75. 871 
100.530 
310. 070 
801. 017 
38. 417 
07. 325 

2.888. 863 
265. 688 
078. 4%3 

3.570. 643 
1.580. 268 
304. 220 

1.052,8Ql 
1. 2W2 017 

68: 858 
85.011 
744. 666 
120. 251 
8'24. 438 
dQ3. 085 
H. laQ 
96. 100 
52.847 
446.411 

8.180 
1.737. 224 ' 

670. ia i  

34.270. 888 

FISH BY COUNT . 
.. ____ .._.___ _______.. ...... . - 

8.827. 324 
953. 439 
36. 445 
. 

Herring. frozen. of' which there was no account in the year 1878. but 
was in the year 1879. 1.001. 620 pounds . The decrease in bluefish for 
the past year is owing to none being taken in Southern waters off the 
coast of North Carolina. as the fishing there in the months of November 
and December of 1879 was a complete failure . The decrease in striped 
bass is owing. in a great measure. to the law passed by the legislature 
of the State of New York in 1878. prohibiting the taking. or having for 
sale. any bass of' less weight than one-half pound . 

The increase in weakfish has been very large the last year-almost 
300. 000 pounds--a large quantity being caught on the coast of New 
Jersey. where. the Fear before. hardly any were taken . The increase 
in shad is a180 quite large in 1879 . Pultou Markei; does not receive 
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niore than one-half of the shad caught in the Hudson River, but does 
receive a large portion of what is caught in tho Connecticut River, and 
possibly FuIton Market in 1879.received a larger portion than the 
year previous. 

84.-DESC511DTION O F  A UALlFOBNIA BAIrMQN (ONCORHYNCHUB 
SP.) F O U N D  IN ONE O F  THE RIVERS O F  N E W  ZKALAND, A N D  
I D E N T I F I E D  BY DR. T. A. BEAN. 

B y  S -  C. FA", 
Seoata?y and fiaaurer of the Canit?rbio:,/ Acclimatization Society. * 

Many unavoidable causes have prevented me from addressing you at 
an earlier data on t h e  question relating to the fish caught in one of our 
rivers, although I have been very anxious to have the question set at 
rest if possible. 

The following is the description as near as I could collect from the 
fish about eight hours after it was taken, and the photograph was taken 
from a sketch I made 8ome t,imo after it had been in spirits: Length, 
one foot ton and a half inches j girth a t  the shoulder, one foot three 
inches; weight, 8 pounds; color, olive green on the back, the sides 
lighter, the belly silvery white, the sheen of t'he scales very bright, in. 
termingled with irregular spots of a bromuish olive t i n t  both above and 
below the lateral line. Teeth very small but numerous, fire rows On 
the upper surface of the mouth ; the central one is short, having only 
two in each row, turning outwards alternately to each side. There is 
One row on each side of the under jaw, while there are more to be seen 
on the tongue. The scales in the center of the side are about one-eighth 
of an inoh in diameter and cycloidal. The caudal Bn has 19 rays ; anal, 
-1k; dorsal, 13 j pectoral, 16 j and ventral, 9. The color of the flesh is 
a bright pink, 

I trust the above will sufflciently describe the fish to enable you to 
decide its genus in such a way as wilI remove all questionable doubts. 

CAN~~ERBURY ACCLIMATIZATJON SOCIETY, 
Christchurch, April 20, 1882. 

__ 
*Tho letter here printed w:bs ;ldclressed t o  the United Stat& Commissioner of 

Fish and Fiaherios, lbnd ww accompanied by a photograph, which was made from 
a sketch taken from tho preserved fish borne time after its immersion in' spirits. 
This photogaph, while i t  may readily bo recognized as represeiiting n species of 
Oncorhynckis, would bo inore veliiable had i t  boon tnken from tho fish itself, and 
with tho dorud and an111 fine so ext)ended as to show the number of rays; t,lie size of 
tho sc:iles, also, could tlion have been detorrninod. Tho eniirnerntion of the fin rays 
by Mr. Forr, howovcr, iind his reiriarks abont t h o  tooth, takon in connection with the 
photograph, leave 110 doubt iu m y  mind that tho captured Gsh is California salinon, 
belonging to the specios introdneed in 1874 (or 187511), and subseqiicnt yews, by the 
United States Fish Commission. Mr. Parr's photograph benre the date July lo ,  1880. 
-TARLETON €1. BEAN. 
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85.-THE ARTIFICIAL BAISING O F  GOD I N  AMERIUA. 

[From Deutsche Iiiaclterei-Zeilung, Vol. V, No. 46, Stettin, November 14, 1882.1” 

I n  an October number, the Republican Journal, published in Belfast, 
Me., says : ‘‘ The United States Commissioner of Fish and Fisheries is 
at present engaged in various experiments in the hatching of fish in an 
art,ificial manner at Wood’s Holl, where work of this kind has been 
done for several years. In Sormer years experiments were made a t  
Gloucester in the artificial hatching of cod, and several millions of 
young fry of the cod have been placed in the water there. A large 
number of young fry also were placed in the sea among tho rocks near 
Wood’s Holl. Since that time nothing has been heard or seen of this 
fry until recently, when fishermen reported that enormous numbers of 
umsll codfish, measuring 4 to C, inches in length, were swarming in the 
waters off the mouth of the Piscataqua, in the neighborhood of Ports- 
mouth. 

“-4s these schools of quite small fish are a phenomenon hitherto un- 
known in these regions, competent persons have declared them to be 
the first visible results of the experiments in artificially hatching cod 
made at the Government expense under the direction of Professor Baird. 
It is supposed, and with good reason, that t,hese small codfish found on 
the coast near Portsmouth were really ha,tchod in the Government 
hatcheries near Gloucester anti Wood’s IIoll, and that, following their 
natural desire to get into cooler water, they moved further north. If 
this supposition, as can hardly be doubted, is correct, the result of the 
above-mentioned experiments must be considered as quite successful, 
and will doubtless cause people to take the necessary measures for 
stocking the coast maters from Cape Cod to the Bay of Fuqdy with 
millions of cod, such as were present in former times, before the fisher- 
men, by their endeavors to make a living, nearly exhausted this portion 
of tho Atlantic Coast of its ouormous wealth of food-fish. 

d L  If we succeed in finding means to maintail1 a large number of codfish 
near our coasts by artificial hatching the importance and the yield of tho 
so-called coast fish~ries, which during the last fifty years has risen from 
a few cargoes caught during the winter to 30,000,000 pounds in one port 
alone, will doubtless be doubled in the course of a few years. The efforts 
made in this directioii by the Government will then bo richly rewarded, 
and Professor Baird will have accomplished a great and good work.” 

* Die ~ U n s l l i c k e  D07‘8ChZUdi~ in  America. Translated from the German by HICK- 
MANN JACOBSON. 
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86a-NOTE8 ON THE BIOLOGY O F  THE HALMON A N D  GRILSE. 

B y  JOHN ANDERSON. 

[From s letter to Prof. S. F. Bsird.] 

I hare had salmon fisheries to the tune of S2,OOO a year for upwards 
of forty gears. I have had also large connections with whito fishermen, 
and for thirty years had upwards of 200 men engaged for turbot, cod, 
brill, and soles. During many years I have had great experience in 
examining what the various fishes lived 011 both in the sea and river, as 
aIso in the lakes. 

Most people hold that the grilse is the young of the salmon. I say i t  is 
not. It is never seen on our coast till the month of May, and then it weighs 
1+ to 3 pounds, while in February we have the young of the salmon 
in our rivers weighing from 14 to 3 pounds. The salmon, if you examine 
it, has an oval scale, a crescent-shaped tail, and quite a different shaped 
body. The grilse has a diamond scale, a mackerel-shaped tail, and its 
teeth aro quite differently placed from those of the salmon on the river 
Forth, where I had my fisheries. I have had jn one inorning 300 grilse, 
and among them upwards of 30 which exceeded 16 pounds each in 
weight. A t  the same time there were GO salmon, many not over 8 
pounds in weight, and some as high as BO pounds. I have pointed out 
to skeptics grilse of the second year of fully 22 pounds weight, and 
which still retained all the above marks. 

We have a salmon hatchery on the river Tay. The keeper seemed 
astonished to find fully one-half of his young family seemingly anxious 
to get to sea, while the other half were quite contented to remain in 
such good quarters. In November, when they capture the fish to take 
the spawn froin them, it is gonerally broken weather and often the river 
is covered with ice or icicles, and the men getting hold of a 12 or 16 
pound fish tiever look to see whether it is an old grilso or a salmon. Thus 
all get mixed together. This accounts for the half seeking to go to sea 
sooner than their neighbors. Then as tho salmon fry seek the sea 
a few months earlier, it is natural for them next season to return a, few 
months earlier than the grilse. 

In some of our rivers we obtain 30 grilse for every salmon. o n  a 
portion of our sea-coast for a distance of 100 miles, they do not get 100 
salr~on with the 3,000 grilse caught during the season. There is another 
rirer where any quantity of fine salmon-trout are had and at times a 
good fine grilse, but scarcely 6 during the season. 

Some people, and tbose in high positions, deny that salmon eat any- 
thing while in the fresh water, but I havo myself found hundreds of times 
from thTee to oleven young herring in them during June, July, and 
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Auguat. This is a small fish as 
clear as a herring, but long and thin, and buries itself in a moment in 
the sand whenever it hears or sees an enemy approaching. At  times 
i t  is caught for bait for the white fishermen's lines with a very small 
meshed net, sild in large quantities. I have also found in them young 
parr and trout, and frequently perch and minnows. 

I have also found in them sand-eels. 

DENHAM GREEN, Trinity, Edinburgh, Deccrnber 18, 1882. 

SY.-A NOTE ON THE A ' E a A N T I C  B P E C I E S  O F  THE G E N U 8  A N G U I L L A .  

B y  SETH E. MEEK. 

In the Synopsis of the Fishes of North America by Jordan & Gilbert, 
two species of the genus An>guilla are recorded, Anguz'lla rostrata, the 
American, and Anguilla vulgaris, the European, species. With a view 
to testing the value of the characters assumed to distinguish these two 
species I have carefully compared several specimens from both sides of' 
the Atlantic. 

In  the American tjpecimens, the dorsal fin is proportionately farther 
from the end of snout, making the distance between front of dorsal 
and front of anal a little shortor than in the European specimens. Other- 
wise no permanent difference seems to exist. We should not, therefore, 
in my opinion, consider the two as distinct species, but rather as geo- 
graphical varieties of bhe same species. Below is given a table of eloven 
Apecimens, seven European and four American. The proportions are 
given in hundredths of the length to the end of last vertebra. All the 
specimen8 mentioned are in the collection of Jordan and Gilbert. 

~ LOCALITIB8. 
I 

ropeun examplee, Anguilla vul- 
garis (Shnw). 

. . . . -- ______ 
I Dhnensiona. 

~ ... __ 
Length ofhead ._..._...____._.__. ._._.. 
Distsnenoq from end of snout to front of 

doraal .... 

- 

INDIANA UNIVERSITY, M u g  11, 1883. 

American oxam lee 
subs. roatrata (Ee 

Sueor). 
__ 

f 
P 
4 

13. 8 

33.0 

43. I 

10. 6 
5. 3 
4. 0 
6.5 
30.5 

_- 

...... 
__ 
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S S . - U N E X P L A I N E D  V A R I A T I O N B  I N  THE YIELD OR O I L  FUODl COD 
L I V E R S .  

By W. IX. SCHIEFFELIN & CO. 

[From letter to  Prof. S. F. Baird.] 

The result of the cod-fishery on the Norwegian coast this season is 
remarkable. We are a t  a loss to account for such D state of itEairs. A 
letter from Bergeu, dated March 6, states the result of the fishery up to 
this day as follows : 

Pour cnding- 

March 5,1881 ____.. .___ ._ .____. .___._ ...__. _.._. . . .. .. .____....... 13,000,000 27,500 
Maroh 5,1P82. . . . . . . . . . . . . . . . . . . . . . . . . . . ~. . . . . . . . . . ~ ~. . . . . . . . . . . . . 1 5,500,000 I 7,650 
March 5,1888.. . . . . . _. . . . . . . . . . . . . . . . . .__. . . ._. . . . ._. . ._ . . . . .... . 6,000,000 4,100 

Barrels of 
white oil. 

1,400 
240 
180 

Usually 250 to 400 codfish give 1 barrel of liver. This year, from 700 
to 1,100 are wanted. Usually 2 barrels of liver give 1 barrel of oil. 
This year, 4 or 5 barrels of liver me wanted. 

172 WILLIAM STREET, NEW YORE, April 2, 1883. 

~ @ . - - L J N E X P L A I N J Z D  Y A R X A T X O N d  I N  TlIE YIELD O F  O I L  F B O M  C O D  

B y  Capt. N. E. ATWOOD. 

LIVEIIS. 

[From letter to  Prof. 6. F. Baird, written upon reading tho foregoiiig letter.] 

I n  my long experience in the fisheries OS this locality I have given 
much attelltion to the condition of the livers of cod, but more especially 
80 since 1849 when I commenced to manufactnre cod-liver oil for mediei- 
nal purposes. I have bought the livers as thoy came in fresh every 
winter since that time. 

The winter school of cod usually comes in here in December and stops 
until March. In former years there seemed to be no great difference in 
the condition and quality of the livers from year to year. I think it 
took from 24 to 3 barrels of livers to yield a barrel of oil until about 
1872. For several wiuters after, we had a large school of excellent 
cod visit us j indeed, the best I have ever seen. Their livers yielded a 
large quantity of excellent oil. It took only 2 to 24 barrels of livers for 

' a barrel of oil. During the winter ending March, 1878, we had an 
abundance of cod, but they were thin and poor when compared with 
those of former years. In their mouths we occasionitlly found such 
hooks as are used by the French fishermen on the banks of Newfound- 
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land. I found their livers poorer than any I had seen here a t  any time 
before. I bought 200 barrels of.livers, from which I got only about 50 
barrels of oil, thus requiring 4 barrels of livers for one of oil. Since 
that time there have been very few cod taken here. They have been 
very scarce and their livers have been very poor, requiring from 4 to 6 
barrels to furnish a barrel of oil. Last winter a few fish came in having 
better livers, which required only about 3 to 34 barrels of livers for a 
barrel of oil. We think the prospect looks better, and we hope when 
they come again they will be equal to any former year. 

I am a t  a loss to account for this state of things. It may have been 
caused by the scarcity of food in the locality where they spent their 
time when away from us. 

PROVINCETOWN, MASS., April 21,1883. 

9O.-A NEW P B O C E B B  O F  DRYING FISH. 

[From the Cepe Ann Advertiser, about February%, ltE3.1 

On Tuesday we visited the establishment of Mr. R. S. Jennings," at 
Vincentb Point, in the building formerly occupied by the Cape Ann 
Anchor Works, where this gentleman has put into practical operation 
his process for the artificial drying of fish. He has two apartments 
fitted up with flakes, the floors of which are partially open to allow the 
air to circulate. By means of fans, which are operated by steam power, 
the moisture is removed from the air and applied to the fish to be dried, 
drying them in a few hours in a perfectly satisfactory manner. By the 
use of the process, fish-making may be as rapidly and cheaply effected in 
wet as in dry weather, and in dog-days as in October, and the work may 
be continued night and day. Fish may be taken from the pickle in the 
moruing of the worst drying day in tlie year, and dried and shipped be- 
fore noon, if desired. The fish are perfectly faced, and are whiter and 
brighter than can be produced on out-door flakes. They are necessa- 
rily cleaner, being entirely free from dust, sand, and dirt, and no practical 
fish maker need be told that the weight of the fish when dried is in 
favor of the process, as i t  is a well-known fact that the quicker a fish is 
dried the less i t  shrinks in weight. We feel assured that this process 
will soon come into general use, thereby making available for other pur- 
poses the land now used for fish flakes, and preventing the annoyance 
and losses now experienced in curing fish during certain seasons of the 
year. The most searching investigation of the practicability of this 
process is invited. The expense is warranted to be less per quintal 
than i t  costs to dry them out of doors in the best drying weather. 

'A copy of Mr. Jennings' claim filed in the Patent Office wil l  be found on page 336 
of this volume.-C. W. S. 
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91e-THE ZOOLOGICAL 8TATION AT NAPLES, ITALY. 

B Y  PPOf. ANTON DOIIRN. 
[From o lottor to Prof. S. F. Bnird.] 

Inasmuch as I have thrown my whole existence into the creation of 
zoological stations, I shall give you all t,he iiiformation I am bble. You 
are right in supposing that there is 110 description of the establishment 
which I have founded here. General descrigtioiis exist in almoat all 
European languages, since the zoological station ofYers a charming oc- 
casion for newspaper articles. But such clescriptioos would not help 
you a bit, as they leave ont all that is technically important. 

I think i t  advisable to send you a series of photographs which have 
been made lately for a present a t  the silver wedding o’c’ the German 
crown prince and crown princess. Both have been very intimate with 
cvery particular of’ my enterprise from its very beginning. Both make 
visits to the zoological station, and I have tlie honor of giving them 
annually a verbal and several written communications on the progress 
of the establishment. 

Perhaps you know from earlier communications that I have intro- 
duced a system of so-called “tables,” which forms the basis both for the 
scientific use and for the maintenance of the station. A table means 
the right to occupy a working table in the laboratory of the station, and 
to use all the help which is offered by the entire establishment. Such 
tables are paid for by cliffereut Govcrumeots, with 2,000 francs per an- 
nnm. Italyhas hired 4 tables, Prussia 3, Saxony, B avaria,Wurtemberg, 
Baden, Hesse and Hamburg toge ther each 1, Bussia 2, Holland 1, Bel- 
gium 1, Switzerland l, Hungary l, the University of Oambridge 1, the 
British Association 1, University of Strasburg 1, Berlin Academy 1. 
The latter gave me a steam yacht in exchange for ten years use of D 

table, and Strasburg beeps its table for fifteen years as recompense 
for 100,000 marks being put into ruy establishment by the German Im- 
perial Government. 

Tho United States are not represented. I believe I wrote some years 
ago to you about this; certainly I sent Professor Agassiz an account 
of it. Several American naturalists have applied for admission. Some 
months ago Professor Huxloy asked me to permit a prrpil of his, Miss 
Nunn from Ohio, to occupy one of the English tables. I told him that 
I could not do so, cxcept as a special kindness to him, siuce the Eng- 
lish tables were only to be occupied by Englishmen. He requested that 
special favor, for a t  least a few weeks, till an Englishman could be ap- 
pointed. This being now the case, Miss Nun11 having also expressed 
most urgently lier desire to be permitted to continue her work here, I 
am a t  aloss what to do. I ought to send her away. That is B duty 

Bull. U. 5. P. O., 83-28 
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imposed upon me by all those who  pa^ regularly for a table wen 
when it is not occupied a year or more. Some weeks ago I got another 
application, from Mr. Wilson, of tho Johns Hopkins University. He  
wished especially to obtain the method of microscopical work used 
in the station. He says that he has no chim to a table, but hopes 1 
may be able to find him a way out of his difficulty. A year ago Dr. 
Whitman, who was in Japan, came here to ask the same fmor. I per- 
mitted him to work here as m y  personal guest. Dr. Scott,'from Prince- 
ton College, told me he wonld have some students, too, if America had 
a table. athers have told m e  the same. I should be only too glad if 
I could permit all of them to study here. I beliero there is now no 
laboratory in the world which offers such a combination of means, both 
technical and other, as the Naples station. But I must stick to my 
rules and laws in order to maintain tho  existence and further develop- 
ment of the institution. 

I think now there is nobodg in America in a better position to regu- 
late this affair than yourself. Is it not possible for the SmithBonialt 
Institution, or the National Museum, or the United States Commission 
of Fish and Fisheries to keep permanently a table in the Naples station? 
1 have written to Dr. Wilson, also, to try to persuade the Johns Hop- 
bins and Princeton Universities aiid Harvard College to combine and 
have a table." I believe it would be a mutual benefit if such could be 
brought about. The pricc of a tablo pcr annnm is 2,000 franes, or $280, 
a sum which certainly does not exceed the financial powers of American 
institutions. Miss Nunn told me that she had asked Dr. Scudder and 
Professor Hyatt to help in this matter. 

The zoological station is a purely private enterprise, for which I am 
alone respongible. Besides the income of the twenty-one tables, it de- 
rives annually 30,000 francs lrom the entrance fecs to the aquarium, 
and 10,000 to 15,000 francs by selling preserved specimens. This would 
not cover expenses, and therefore Germany gives rtn annual subsclip- 
tion of 30,000 marks. To justify this expenditure the Imperial Gov- 
ernment has asked me to hand in every year a tablo of my accounts; 
and I think it may interest you to see one of tliem, which I inclose. 

Some German and other Governments pay also subscriptions towards 
the piiblication of our thrco pcriodicals. Thus I am enabled to conduct 
the whole station in a, satisfactory way. 

At present I am about to add a new part, viz, a laboratory for com- 
parative experimental and chemical physiology. As soon as that is 
started I shall try to establiAh more special arrangoments for solving 
questions relating to fishes and all tho problems which the sea offers. 

NAPOLI STAZIONE ZOOLOCSIA, 
h7aptes, Pebruary IO, 1883. 

- -  

*This has sinco boon accompliahed.-C. W. S. 
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9%-NOTES ON T E E  N A T U R A L  J I I S T O R Y  O F  THE B U F F A L O .  

B y  HENRY DRESSER. 

[From letter to  Prof. S. I“. Baird.] 

I have lived on the banks of the Illinois River, and among fishermen, 
for more than thirty years, during which time J. have had favorable op- 
portunities for observing the habits of fish. 

The buffalo is our great food-producing fish, and supplies food for 
game fish. I n  draining atid reclaiming lakes and overflowed lands I 
have often observed their peculiarities. When the streams begin to get 
warm and are swollen by l,he rains of spring, the buffalo goes up the 
creek sloughs and runs to deposit its eggs. These eggs are very small 
but very great in number, and are deposited near the edge of these wa- 
ters. The gar follows close behind: depositing its eggs in the same lo- 
cality. Their eggs are much larger but less numerous. By the time the 
young buffalo is half an inch long the gar is two inches long and able 
to swallow the young buffalo. The pike and bass having spawned and 
hatched their young earlier in the season, have also the start in growth 
and can devour young buffalo. Thus proceeds the life-struggle-millions 
of young buffalo hovering close to the water’s edge in order to keep out 
of the way of their devourers. 

By November the buffalo that has survived is about 4 inches long; 
the gar about 10 inches, and the pike from 12 to 16 inches, according 
to the food supply. 

If‘ the buffalo survives utitil the second year he begins to  reach out, 
and by the autumn is too large to be swallowed by the gar or any but 
an old pike. Two or three years later the buffalo is many times larger 
than the gar of the same age, and has then nothing to fear except from 
the fishermen. I have seen them take buFdo that would weigh 30 
pounds. 

The buffalo commence to spawn when two years old, and enter upon 
their life work-furnishing food for game fish. 

Learning that New England waters have been stoclied with black 
bass by the fish commissions, it occurred to m r  that it would have been 
better to have first stocked them with buffalo in order that the bass 
might have plenty of food. But I am not sure that the buffalo would 
thrive in that latitude, though I intend making the experiment. 

NAPLES, SCOT’T COUNTY, ILLINOIS, 
January 5,1883. 
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93.-FIUH CJL'LTURE I N  BELUIUM-PROPOUED UOVEBNMENT ACTION.* 

B y  E. WILLEQUET. 

[From a letstor to Prof. S. F. Baird.] 

For several months Mr. Lefebvre, United States consul a t  Ghent, has 
been the obliging intermediary through whom you have expressed your 
clesire to give to Belgium solid proofs of the kind feelings entertained 
by the United States and by yourself for our country, by offering to send 
us a new fish, unknown to European rivers, and which, it is supposed, 
would be particularly well suited to tghe comparatively less pure rivers 
which flow into the basin of the Scheldt, viz, the catfish. 

I feel that I niust thank you directly for the interest which you take 
in us; and as the reading of the Annual lteports of the Commission of 
Fisheries has taught m e  to appreciate the broad views which you put 
into practice, I will confess that I still look for other benefits which my 
country is to reap from your generous proselytism. 

I must state right here that I do not possess a single qualification 
which justifies the liberty which I take in addressing you. My excuse 
is solely the desire to profit for Belgium from the large amount of work 
which you have accomplished. I am a member of the Belgian Ohamber 
of Representatives, and my position will perhaps enable me to spread 
some of your ideas, and cause Belgium to derive some profit from your 
rich experience. The Government is well disposed. A new law on 
river-fisheries has been passed, and has jus t  been published with a series 
of regulations. The Goverriment has also appointed a commission to 
inquire which would bo the best Steps for restoclring our rivers. I look 
for good results horn the measures which our Government has already 
takeii, and from those Which are in course of preparation relative to the 
river-fisheries. But as regards the sea-fisheries, everything remains to 
be done. 

We possess one fishing-port, Ostende, which supplies a- great part of 
the c&tineut of Europe wit'h fish, and which doubtless in the near fu- 
ture will develop into one of the most important fishing-ports on the 
west coast of Europe, owing to the railroads from the interior which 
center here. We also have one important river, which, in its maritime 
part, shows only very insignificant Iiroducts of the fisheries. I imagine 
that if you were placed in similar circumstances, you would have known 
how to derive considerable profit from our geographical location, and 
I therefore veuturo to ask, if your habitual generosity would permit you 
to give us some practical advice. 

If your kindness would induce you to render us some such service, I 
* Trandrtted from tho French by HICRMANN JACOBSON. 



438 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

am convinced that I could easily induce the Belgian Government to ap- 
point D commission which would follow the line of action indicated by you. 

I ask, for instance, if, after the evperinients in multiplying codfish 
which you have made in the port of Gloucester, you would deem it  pos- 
sible to stock the entire North Sea-already rich in fish-to such a de- 
gree as to bring the codfish nearer to our coast? A t  present, our fish- 
ermen only catch codfish on the Dagger Bauk, a large bank cxtending 
from Scarborough to Jutland, and this only in winter. In  acting in 
conjunction with England, could we not succeed in stocking the southern 
portion of tho North Sea with as many fish R S  fill its central and north- 
ern portions? A t  present, i t  takes the fishermen two or three days to  
reach port again on their return from the Dagger Bank. 

Am I laboring under a complete illusion in looking for such a result, 
and is it possible to reach it? Would it be possible to stock the Scheldt 
with the Alosa sapidissima, and the river-herring which you call alewife? 

But I am only giving you liere some few samples of what I have in 
view. I well know that your ideas on this subject ore much more clearly 
defined than mine. Would it be trespassi ng too much upon your kindness 
to believe that you will guide us with your advice? 

Mr. A. Lefebvre has assured us  that next spring you will send us 
some catfish. We shall thankfully receive these fish, but we are so ig- 
norant in everything pertaining to  them that it would be extremely 
useful if you would send us some instructions beforeband. In That lo- 
calities should these fish be placed 1 In  D pond, or in running water? 
Must some regard be had to the temperature? It mould doubtless be 
useful to place the fish under strict surveillance, so that we can render 
you a full account of the entire transaction. 

CHAMBER OF REPRESENTATIVES, 
Qhent, Belgium, February 19,1883. 

REPLY BY PROFESSOR BAIRD. 

I will take pleasure in carrring out the original intention of supply- 
ing American food.fishes to the waters of the Netherlands. The spe- 
cies that I have considered most suitable is the selfsame catfish, of 
which your letter makes ment.ion, belonging to the genus Pimalodus. 

In  reply to your query as to the possibility of stocking the shores of 
Belgium, I om unable to speak without more knowledge of the coast 
itself. There is no very good reason why a great extension of these 
may not be accomplished by a,rtificial means. Perhaps it will be better 
to wait the final results in the United States before entering upon 8 

similar enterprise abroad. I see no reason why the AZosa sapidissima, 
or American shad, and the alewife, may not thrive in your waters. The 
only difficulty is in carrying them across the ocean. Upon this subject 
we shall probably make experiments this year, and the results will en- 
able UA to  advise you. 

The catfish which we propose to send are thoroughly hardy fish, and * 
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require no care. It is only necessary to place them in the water, the 
muddier and more sluggish the better. They will live in ponds or in 
running streams; and are equally at home in warm mater and cold. 

WASHINGTON, D. O., March 13, 1883. 

NoTIr.-hr other items upon this subject compnro Rulleliii 1882, p. 153, and Bul- 
letin 1843, 11. 2EL-C. W. S. 

OI.-PURCIXARE O B  l ’BOBE8SOR P O E Y ’ S  X C U l ‘ H Y O L O Q l A  C U B A N A  
B Y  TBXE 8 P A N I 8 I I  GOVEENiUENT. 

B y  Prof. S .  F. BAIBD. 

Prof. li’dipo Poey, of Havana, under date of the 24th of February, 1883, 
announces that the Spanish Government has purchased his Ichthyologia 
Cubaniz for $4,000. It will be exhibited in :t,he exposition in Amster- 
dam. IIe hopes to have it printed in Madrid. The work is in ten vol- 
umes, each 450 by 324 millimeters. These volumes contain 1,040 plates 
of fishes of every period of growth. The drawings mere made by him- 
self from lifu. Many of the plates occupy three and even six double 
pages. 

The plates represent 758 species of Cuban fishes (1,300 individuals), 
90 SCA~OS, 94 vertical sections, 87 entire skeletons, 61 half skeletons, 43 
details of skeletons, 813 complete visceras, 32 details of visceras, 8 on- 
tozoa, and 120 miscellanea. 

About half fill onlr one single page each. 

WASIIINGTON, D. C., M;7rc?b 1, 1883. 

95. - -REAPFIZARANCE O F  Y O U N G  C O D  IKATCIXED B Y  TIlE UNXTED 
LTATZS PI@= ~!OMMIBIXON. 

By W. A. WIECOX. 

rFrom a letter t o  Prof. S. 3’. Baircl.] 

Tlie harbor and mouth of the river a t  and near Portsmouth, N. H., is 
full of young codfish from four to ten inches long. The fishermen mostly 
use trawls with quite small hoolrs and find them in large numbers on the 
hooks. They take them off with care and return them to the sea. 
Fisherinen say that they have never seen anything like it in the num- 
ber of very small cod. They give all the credit to the United States 
Fish aommission, calling them ‘‘ Professor Baird’s fish.” Mr. Valentine 
Doane, jr., of Portsmouth, N. H., can give further information. 

BOSTON PISII BUREAU, 
Boston, d h s . ,  A u p s t  17, 1882. 
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OB.-REP<>RT ON THE AbNORlVIAIA A P P E A R A N C E  O F  RHAD EGGW 
P R O m  A FISH KEPT I N  CONPINEWIENT A T  I I A V S E  DE G R A C E ,  
MARYLAND. 

B y  JOHN A. RYDER. 

[From a lettcr to Prof. S. F. Baird.] 

Mr. I?. N. Clark yesterday sent me a shad with roe which was pecu- 
liarly affected; it was one of a lot which had been kept in confinement 
in the “pound7’ at Eavre de Grace. I find the ovarian eggs in large 
part mature and ready to be emitted, but they present some singular 
and unusual abnormal appearances. Of these the most striking are 
the following : 

The egg-membrane seems to be slightly fulIer than when in the con- 
dition usually met with, and the germinal matter is frequently clot,ted 
and dead, with a peculiar tendency towards fluidit’y riot to be observed 
in normal eggs. It seems to me as if the fish in holding the eggs for 
an abnormidly long time had produced the eff’ects noted. My own idea 
is that it is likely that confining an anadromous fish like the shad we 
will have just such a result. We know that confinement produces ster- 
ility in many animals, and i t  may be t h a t  this is one of the eff’ects of 
such confinement in this particular instance. Nature will oftentimes 
revenge herself, so to speak, i f  too immodcrately interfered with. The 
ripening process seems to liaoe been normal in the ovary, but whether 
the influence of confinement had something t o  do wit,h iuterfering with 
a perfect maturation of the eggs J am still unable to decide,as my 
investigations are not yet completed. T have tlierofore saved soine 
material for this purpose, in the hope that I may get some more date  
upon this point. The vitellus in the eggs examined by me was much 
altered from the normal appearance which it ought to present. It 
looked, inc-leed, a6 if the gerinina,l and deutoplasmic or yolk material 
had suffered admixture. Impregnation of such ova would evidently be 
out of tlie question. 

WASHINGTON, 1). C., Muy 31, 1883. 

91.-CATCN OH #PAWNING I?lIIAD I N  TElE POTOMAC ABOVE G E O R G E .  
TOWN. 

B y  J. T. LENNURT. 

There are being ta,ken daily at this place, by one fisherman on tho 
Virginia side and two on the Maryland side of the Potomac River, from 
30 to 40 enormous-bellied shad. The spawn flows freely from them as 
they come out of the mater. A quart-could often be taken in tho spot 
where the fish lie on the rocks. 

CHAIN BRIDGE, VA., Jurte 20, 1883. 
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9S.-SUOCEUS O F  THE CfILI,.NET U O D - B I S I I E R Y  O N  THE NEW ENG- 
L A N D  C O A S T ,  W I N T E R  O F  188'&'83. 

B y  J. W. COLLINS. 

The importance of the iutroduction, by the United States Fish Com- 
mission, of the method of catching codfish by t h e  use of gill-nets, a 
full account of which mas given in tho first volume of the Bulletin, 
has never been so apparent a s  during the present winter. Owing to 
the almost total failure of the bait supply it has been impracticable to 
carry on the shore cod-fishery by the old method of hook-and-line fish. 
ing. Such a scarcity of bait lias never been known before, Rnd if the 
fishermen had not been instructed in the u88 of gill-nets for the capture 
of cod a valuable and important industry m u s t  have been almost aban- 
doned for this season, at least while the scarcity of fresh cod in our mar- 
kets q*ould have increased the price to such an extent as practically to 
place this importaiit article of food beyond the reach of the masses. 

But during the past two years the New England fishermen hatre 
learned a great deal about catching coqfish in nets froin an illustrated 
pamphlet, containing descriptions of all the methods, which has been 
freely circulated by the United States Fish Commissioner, Prof. Spen- 
cer F. Baird, and to this was also added the knowledge gained in a, 
practical way. They were therefore prepared to meet such an unforeseen 
emergency 8s has wrisen this winter, and, instead of being compelled to 
give up the shore cod-fishery, have met with 8 success which lias rarely 
or never been equaled. Such excellent results have been obtained by tho 
use of gill-nets in the cod fisheries that the local papers in the principa1 
fishing ports have contained frequent notices of successful catches. 
The Capo Ann Advertiser of December 8, 1882, gives the following ac- 
count of the '( Good results of net cod-fishing." 

6 4  On Tuesday, December 4, boat Equal, with two men, took 5,000 
pounds of large codfish in seven nets off' shore, sharing $40 each. The 
Iiisiiig Star has stocked $1,200 the past fortnight fishing in Ipswich Bay. 
The Morrill Boy has shared $101 to a man net-fishing oft' this shore the 
past three weelm.:' 

The last-mentioned schooner, the Morrill Roy, met with unexampled 
success, her crew of five men having shared $320 apiece, clear of all 
expenses, by the last of December, t'he time employed beiug less than 
six weeks. 

From the port of Gloucester alone, according to Capt. S. J. Martin, 
there were employed in the gill-net cod-fishery during December twenty 
vessels, carrying 124 men and 176 nets. In the period between Novem- 
ber 19 and the last of December, GOO 000 pounds of large shore cod- 
fish were landed in Glowester, while 150,000 pounds were marketed a t  
Bockport eud Portsmouth, making a grand total of 750,000 pounds. 
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When to this is added the amount which was probably taken by the 
vessels from Swampscott, Portsmouth, and other ports, it is perhaps 
safe to say that no less than 2,000,000 pounds of this highly valued and 
most excellent food-fish were taken by nets during the month of Decem- 
ber and the latter part of Novembor. The fish caught in nets hare  
been of extraordinary size, averagiug more than 20 pounds each, while 
some individuals weigh as much as 60 or 76 pounds. * 

During the past two winters cod have been taken i n  nets, with rare 
exceptions, only in Ipswich Bay, but this season they have been caught 
very extensively on the rocky shoals in Massachusetts Bay. Since the 
beginning of January, however, the fish have been most abundant in 
Ipswich Bay and the fleet of shore cod fishermen have resorted to that 
locality, where they have met with the most fhttcriug success, the catch 
during the first month of the year being, it is said, much larger than 
at any previous time.* The Cape Ann Advertiser of January 26,1853, 
contains the following item in relation to this subject: 

The net cod-fishermen are meeting with good success in Ipswich 
Bay. On Thursday of last week three fares of handsome large cod-fish, 
nearly 30,000 pounds, mere landed a t  Portsmouth.” 

An important matter for consideration, in this connection is, that not 
only can the cod-fishery be successfully carried on even when bait is 
not obtainable-for, of course, no bait is required when nets are used- 
but a very great saving is made in time and expense. As an instance 
of this it may be stated that the average bait-bill of a shore trawler 
would not be less than $150 to $250 per month, when herring are 80 high- 
priced as they have been this winter. Therefore it is safe to estimate 
that, when such a large fleet is emploged iu  gill netting as there has 
been this season, the amount saved to the fishermen (which otherwise 
must be paid for bait) cannot be less than $30,000 to $40,000. 

The day is now not far distant when the United States Fish Com- 
mission will be able to supplement the many other important works it 
has done, one of which is bringing about this innovatiou in the fish- 
eries, by propagating the cod on A very extensive scale, this having been 
found perfectly practicable. When this is done, we may confidently 

* The abovo statomonts are based on tho rcport of tho Gloucester fisheries for No- 
vember and December, by Capt. Stepllcu J.  Martin, of tho United States Fish Com- 
mission, pp, 169-161 of this volumo. 

t According to Captain Msrtin’fi report for January, 1883,121,000 pounds of eod that 
were caught in gill-nets were landed in Gloucester during the month. (See page 
168 of this volume.) Writing to Professor Baird, under datc of February G, 1883 (see 
page 160 of thisvolume), he makos tho HtatOmOnt t8hat ten sail of small vessels, which 
had been fishing in Ipswich Boy, had landod at Rockport, Mass., and Portsmouth, 
N. H., during the previous twenty days, 230,000 pounds of Isrge codfisli. Calculat- 
ing on this basis, the total catch of tho whole fleet during tho month of January would 
be very large. Owing to the fact, however, that no acourato and roliable statistics of 
the entire cetch in gill-nets, along the whole coast, is obtainable, estimates must be 
bmed on the reports of the Gloricester fisheries, which have been carcfully made by 
Captain Martin. 
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look forward to t.he establishment along our coast, from Eastern Maine 
to Virginia, of a cod-fishery uuexcelled in any part of the world, and 
which for ages to come will bo a fruitful source of food supply for the 
millions who people our land. 

WASHINGTON, D. C., March 1, 1883. 

90.-A DIAIUIUOTH COD. 

B y  EVERETT SMITH. 

The largest specimen of the common Atlantic coast codfish (Gadus 
morrhua) I hare seen was disphyed a t  the market in this city April 11, 
1883. It was caught by a boat fisherman off Wood Island, about 12 
miles from Portland, April 9. I noted the following measurements : 
Length (central), 65 inches ; length of head (opercuIar flap), 17.6: inches; 
girth of head, 32 inches; weight, 100 pounds. 

PORTLAND, ME. 

100.-ARRIVAL 08 BLUE C A B P  FROlII GERMANY. 

B y  RUD. HESSEL. 

[Report t80 Prof. S. F. Baird.] 

We hare received from Mr. E. G. Blackford, of New Pork, by four 
separate shipments during the last five weeks, eleven new carp, so-called 
blue carp, sent from Germany. There proved to be eight blue leather 
carp, one common leather carp, one common mirror carp, and one corn- 
mor1 scale carp. 

TWO of the blue carp were dead when received here and two others 
died two days after. Another, the scale carp, died to-day. We have 
now Rix in all; four blue leather, one common leabher, and o w  common 
mirror carp. The fish were all in a very bad condition from the trans- 
port on the sea,, suffering from fungus and new bruises they had gotten 
in the small tanks at  New Pork, which seems to have been too small 
for that size of fish. They were covered with numerous parasites; 
Branchiobdella ~ s t a c i ,  which ~ v e s  upon grown fish, and Piscicalogeoiwetro. 

The carp are suffering yet. Morbid a8 they are, they can scarcely 
digest the light food they are getting every day-cooked flour with raw 
eggs. They had not gotten any food in New Pork although they were 
kept there some days. 

I am using ths utmost possible means to save them, but I cannot poi+ 
tivelg promise their recovery. 

WASHINGTON, n. O., February 9,1883. 
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IOl.-ABILLTY OB BARE' T O  ENDUBE MUDDY, @LIMY, AND WTAGNANT 
WATER.* 

B y  C. M. WHITE. 

I received from the United States Fish Commission, Washington, D. 
C., twenty German carp during the month of February, 1583. The fish 
were from 14 to 2 inches loug, and having been unavoidably detained 
in making a permanent pond, I made a temporary darn across the 
stream, above where I intended to make my permanent dam. I put 
the fish in that temporary pond. A few days before the permaaient dam 
was finished a heavy rain caused an overflow, aud, as I then thought, 
carried off all my fish into a large stream into which the smaller stream 
emptied just below the dam. The stream upon which was the dam 
being a wet-weather stream (one that went dry during t.he summer), I 
arranged to supply water to.the pond by pipes from .yy mill-race. 
Thinking the carp had been washed out, I completed the dam, but did 
not conduct the water there; this was during the latter pert of April, 
1883. Thus matters stood. The water in the stream ceased to run,  A 
green scum formed thickly over the stagnant water, and instead of a 
fish-pond I had a first-class frog-pond. A dry summer following, the 
water in this temporary poud got so low that some twelve or fifteen 
hogs running into the adjoining field made it a place for wallowing 
daily in the soft mud. The pond became veritably a mud-puddle, some 
five or six yards long and one to three yards wide. The hogs continued 
t o  wallow and the mater to lessen, until i t  got so shallow that my father, 
being at the pond or mud-puddle, one Sunday moruing, saw what he 
thought was the back-fin of a fish above the muck. We at; once in- 
vestigated, and by the use of a perforated tin took from this mess, to 
our great astonishment, six German carp. The largest was 14 inches 
long, as thick as a man's wrist, and as wide as the palm of the hand. 
The o;hers were about 10 inches long and proportionally heavy. Z put 
them in fresh water until I could fix t h e  pipes to conduct water from 
the race to the pond, but unfortunately the largest carp died, I thiuk 
from a fall in leapiug from the bucket and falling on the hard ground. 
The five lived, and I have them now in my pond well supplied with fresh 
water from the mill-race. A t  the time these fish were taken from the 
(6 hog-wallow 77 there had been no fresh water entering i t  in any may for 
six weeks, nor had any food whatever been given the fish. Now my 
carp are as lively as kittens, and keep the water well stirred up in 
nosing around. 

WARRENTON, VA., OotoBer 13, 1883. 

*This statement, being considered extraordinary, was sworn t o  before R. 11. Down- 
_ _ _ _ ~  

man, clcrk of Fanquier county court, who also vouches for Mr. White.-C. W. S 
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108.-PROPOSED I~IRLITATION O F  1’1116 MIERRING FISILERY IN 
MAINE, A N D  1TS E P F E C T S  U P O N  BAIT A N D  CANNING I N T E R -  
ESTS. 

B Y  R. E. EAHLL. 

[From n letter to Prof. S. F. Boird.] 

Permit me to  call your attention to the following extract from a letter 
which I have’received from Mr. Henry 8. Menann, dated Now Pork 
City, January 24,1553. 
“ There is a movement on foot a t  present to induce the legislature of 

Maine to pass a law to limit the canning of  herring to eight months in 
the year, so that factories will be closed from December 15 to April 15. 
I have often expressed the wish to have such a law enacted, and am 
very glad that steps are beiug taken to secure it. General T. D. 
Leavitt, of Eastport, has the matter in hand. The reasons why the law 
should be passed may be briefly summed up as follows : 
“1. The quality of the fish in the winter months i R  too poor for caiiuing 

purposes. 
(( 2. The fish are niostly brought in in bad condition. 
“3. Half of the fish are too small and are turned into pomace. 
(6 4. It would stop the driving of herring, which is a very destructive 

(‘5. The winter months are not suited for canning fish successfully. 
6‘ 6. The clemand for canned fish is very light in winter, and as there is 

usually an overstock on the markets in December the attempts of 
gree(1y packers to pack fish in the winter months keeps the markets in 
a feverish state. 

He says : 

practice. 

(6 7. The packing of poor quality fish badly hurts the industry. 
( 6  8. Nature herself opposes the taking of these fish in the minter by 

increasing the ditliculties of their catch. 
6‘ 9. Only greedy packers will undertake to pack in minter; honorable 

parties in the business close their factories invariably in December and 
do not start up until latter part of April. 
“10. To pack hurring eight months in the year is entirely sufficient to 

supply the markets and then hsvo an overstock. 
‘6 1 think these are all good reasons wliy the law should be enacted, 

and I have no doubt that you will so consider them.” 
The bait question is not aflected in the least by the proposed legisla- 

tion. Pully 95 per cent. of all the herring taken for bait during the 
winter months are caught in nets. Those taken in weirs a t  this sea- 
8on are usually too ~rnal l  to be sold to tho “frozen-herring.-dealers.” 

But, further, the law will not prevent the fishing of weirs, and m y  
of those who may be anxious to secure bait for shore fishing can still 
visit them and seine out as many as may be needed, leaving the re- 
mainder to escape at high water. If the weirs are not fished (and i f  
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the sardine canneries are closed, it will seldom be found desirable to 
fish them) the gates can be’left open and the fish can escape a8 easily 
as they enter. 

The principal point in favor of the proposed law is, I think, found in 
the fact that the small herring are very poor during the winter monthe, 
and those canned at that time, being of inferior quality, seriously injure 
the reputation of American sardines. If the Maine canners would buy 
only good fish and pack them in better oil the prejudice against 
ring sardines” would soon wholly disappear, and the demand for them 
would be greatly increased. 

her- ” 

WASHINGTON, D. C., January 30,1883. 

105.-SIIAD WORX IN SOUTII CAROLINA. 

B y  C. J. HUSKE. 
[From a letter to Prof. 5. F. Baird.] 

In March our attention was directed to the shad station on the Edisto 
Eiver. Last season we constructed a rough frame building at the base 
of a small pond fed by springs from the neighboring hills. The tin 
hatching cones were fed by surface water a t  an elevation of 10 feet. 
This season we added two glass hatching jars, thus making the ca- 
pacity 2,000,000 per week. 

Shad fishing begins on the Edisto River early in January and con- 
tinues until the first of April. Between 35 and 40 gill-nets are employed 
in a distanoe of 8 miles and j u s t  within tide water. They average to 
catch 350 fish per net. Shad fishing is done between the night tides 
and mostly after midnight. During the day the water is so very clear 
as to render gill-nets unavailing. 

We rarely, if ever, find ripe eggs. A large number of shad were 
handled in a half-ripe condition. The eggs when forced came in clots. 
A large per cent. were apparently ripe and were imprcguated on com- 
ing in contact with the milt. The greater number, however, hail no 
appearance of being ripe, wcre small, hard, and perfectly white. We 
succeeded in obtaining a small number of eggs and planted 440,000 fry 
in the Edisto. I visited the Spanuah River at Augusta and the North 
Fork of the Edisto River during the month of April, and found the 
catch very small. The 500,000 fry which I procured from you in May 
were planted in Broad River a t  the Atlanta and Charlotto Air Line 
Railroad crossing. These were in fine condition when released, the 
loss in transportation not exceeding 3,000. Active operations in this 
State have been going on for so short a time that the results are as yet 
comparatively small, but the onthusiasm of our citizens is widespread. 

COLUMBIA, 8. O., June 1,1882. 
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104.--L’ERIOD OF INCUBATION O W  EGG8 O F  GERMAN CARP. 

B y  E€. I€. CARY, M. D. 

[From 8 lotter to Prof. S. F. 13nird.J 

I have been taking some pains for the patit two years to ascertain the 
period of incubation of the eggs of German carp. A statement in 
your report for 1875-’76 that they hat,ched in from twelve to sixteen 
days was doubtless based on a lower temperature of water than prevails 
in this latitude during the hatching season. Last year, with the tem- 
perature of the water a t  about 690 the eggs hatched in about five to six 
days. Tho present year, with a higher temperature of wator, a more 
carefully conducted experiment has demonstrated that the eggs will 
hatch in from forty-eight to seventy-two hours. The eggs hatch finely 
in water a t  a temperature of 900. 

LA GRANGE, GA., October 21, 1883. 

LOB.-SUOCEBPJ OF TflE UNITED F%TATES EXRIBIT AT TZXE LONDON 
I N T E R N A T l O N A L  FISRERIES EXHIBITION. 

B y  JAMES RUSSELL LOWELL. 

[Dispatch No. 552, to  Iron. Freil’k T. Frolinghuyson, Socrotary of Stato.] 

1 have the honor to report that the International Fisheries Exhibi- 
tion promises to be far more successful than even the nost sanguine of 
its projectors had ventured to hope. The wisdom of Congress in mak- 
ing SO liberal an apprOpriatiOn in furtherance of its object is entirely 
justified both by the substantial encouragement given to the enterprise 
a t  its inception by this proof of interest on the part of the United States, 
and by the fact that the section devoted to our country is more Galua- 
ble than that of any other, and valuable for reasons of which we may 
very properly be proud. 
1 have the highest authority for saying that, quite apart from any 

mnsideration of intrinsic interest or curiosity, our share in the Exhibi- 
tion is superior to all others in virtue of the scientific intelligence shown 
n its arrangement and classification, thus rendering i t  more instruct- 
ive than any other. This is especially gratif~~ing because it is a triumph 
of a far higher kind than could be won by any ingenuity in our contriv- 
ances for the brocding or mechanical perfection in our implements for 
the taking of fish, though in these also me may safely challenge and in 
some cases defy comparison. 

The credit of this unquestioned success is duo uudoubtedly in tho 
first place to Professor Baird, whose absence is universally regretted, 
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but hardly less to the intelligence, zeal, and untiring energy of Pro- 
fessor Goode and his assistants, who literally worked night and day in 
order to be ready for the day fixed for the opening of the Exhibition. 

I shall naturally have occasion to write again aud more fully on this 
topic when more perfectly informed, but could riot deny myself the 
pleasure of reporting to you the impression already made in this inter- 
national competition by the genius for organization of which our coun- 
trymen have here given proof, a faculty certainly not the lowest among 
those that distinguish the social and civilized man. 

LEGATION O F  THE UNITED STATICS, 
London, Nay 19,1583. 

106.-A N E W  FIt3N-IIATCHlNG APPARATUU. 

B y  von L A  VALETWE ST. GEORGE.* 

[From a letter to Prof. 8. F. Baird.] 

The hatching apparatus which, a t  my request, was sent to you by the 
Prorector of the Anatomical Institute, Professor Nussbaum, waa in- 
vented by me and has  been described in the Record of Microscopic 
Anatomy, Vol. XX1.t 

The apparatus is intended for thc breeding of Salmoizidm, and princi- 
pally for srnall hatcheries and for the owners of ponds and creeks who 
have any running water aud desire to have them stocked with young 
Salrnolzidce. The operation of the same is quite simple. After the two 
troughs have beeen put one into the other, the irripregunted eggs, to the 
number of 5,000, are placed on the wire bottom of the inside t>roiigh, 
and the opening of the receiving pipe on the outside trough is put under 
a stream of water. Through this pipe the water flows in and must 
circulate around the eggs frou below. Passing throngh the wire on 
the sides of the inside trough, it is discharged on the opposite side of 
the entrance. The opening for the outlet of the water being higher 
than the sides of the wire openings preveuts the young fish from float- 
i n g  against them. A sieve in front of this construction is quite un- 
necessary. 

I n  Germany many hundreds of this apparatus are in use. They are 
practicable and are much praised. For the purpose of encouraging the 
distribution of the apparatus I have not had i t  patented. 

BONN, January 31.1883. 

*Director of the Anatomical Institute at the University of Bonn, and presideut of 

tArohiv fur  dlikroekopleche Anatomie, Band XXI .  See also page 209 of this volume.- 
the Blieinbcker Fiechert%- Pwcin. 

c. w. s. 



BULLETIN OF THE UNITED &PATES FISH COMMISSION. 449 

Vol, 111, No. 29. Washimgton, 3). C. Dec. I, 1885. __ -I__. -- ___ - __I_-. -_ - 

10Y.--NOTER ON THE DLODEL O F  THE GYLP OW MATNE UON- 
ST’RWCTED F O R  THE UNITED S T A T E R  FISH C(DJIm18SXON~ 

IZY A. LINDENHOPIL 

MODE& NADE FOR THE FISH CONNIBSION.-A model Of the Gulf 
of Maine’ mas constructed for the United St&es Fisli Conmission, in 
order to exhibit clearly the geological construction of this part of the 
Atlantic;. thh construction being of such an intricate nhtnre t,hat i t  
cannot be discerned with the distinctness and minuteness desirable 
from hydrographic charts. 

Such charts, in general, are not the best medium to convey exact 
conceptions of shapes of bottom for the reason that figutes arb eniployed 
to denote depths instead of contour lines, and also for the more imyor- 
tau t  reason that there will a lwnp exist anomalies and deficiencies upon 
R U C ~  charts,owing to imperfect methods of surreying. 

If sonudings would furnish us a correct idea of the bottom, the pro- 
duction of a faithful model would be a mere question of mechanical 
skill j but i t  is a matter of fact that whenever there is great irregularity 
in the form of tho bottom soundingu ohly furnish indications of it8 shape, 
‘ajnd it requires considerable geological knowledge and farniliaritr with 
the varioiis holds employed by nature under given circumstant:es iu 
order to obtain an intelligible representation of t h e  bottom. 

Holding these views, I think it incumbent upon me to submit n re- 
sume of the,results arrived at whilst engaged upon the model of the 
Gulf of Maine, in order that thoso who are able to judge may determine 
to what extent nature has been properly interpreted. 

wns first employed b~ the United States Coast Survey to designate 
that part of t he  Atlantic which lies between the eastern coast of the 
Bern England States a’nd Nova Scotia, to the northniarti of tt line &om 
Nantucket to Oape Sable, and which connects with the Bay of Fundy 
towards the northeast. . 

NANTUUKET SHoALS.-The Nantucket Shoals comprise a series of 
narrow bands of shoal ground off the island of Nantucket, reaching 
out in a southeast direction about forty miles. Besides ascertaining 
their positions, the Coast Survey has developed the fact that the shaqe 
of the shoals conforms in a remarkable degree to the directions of the 
tidal currents. The flood current sets in from the southwest and the 
ebb current from the northeast, both moving over the same ground in , 
reversed directions, which coincide with the major axes of the shoals. 

Tidal currents have not only given ghape to  t’he shoals but haob also 
abraded the island to a considerable extent. Nantucket Island con- 
sists of sand and other drift inaterial loosely piled up; consequently the 

BOUNDARIES O F  THE GULk O F  MAINlc.-The term “Gulf of Maine” * 

Bull. U. 8. 3’. C., 83-29 
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highest elevation should be found about the middle of the island. I n  
faot, however, this elevation, aboiit 100 feet, is found at Sankaty Head, 
its most projecting point, and hence we conclude that in former times 
the island has extended over a part of the ground now occupied by the 
shoals. The southern coast of the island, that west of Sanlraty Head, 
has received its shape from tbe flood current, whilst the west coast, or 
that  north of Sankaty Head, has been formed by the ebb current. 

GEORGE’S BANIL-The existence of this bank must have been known 
to the earliest navigators; it was originally called Malebarre Bank, bu t  
has borne its present nariie since about 1700. The total abs&ce of me- 
taceous and tertiary deposits from the eastern ’ coitst of Massachusetts 
and the coast of New Hampshire leads Professor Hitchcock to the con- 
clusion that during those ages these coasts must have occupied a higher 
level than at present j hence it is possible that a greater or lesser part 
of Geokgds Shoal may once hare been dry land. .However that might 
have beenf there is not  the least doubt from an examination of the sur- 
face deposit that the bank owes its present shape and height to a thick 
layer of drift material belonging to the glacial period. Indeed, it is not 
possible to suppose that masses of ice, many thousands of feet in height, 
would hare finally melted before coming into contact with the warm 
waters of the Gulf Stream off the southern edge of George’s Bank. 
Hence we may consider this bank as the terminal moraine of the gla- 
ciers belonging to the glacial period and subsequent to it. Between 
this bank and the coast of Maine there exists a relation very similar to 
that between the southern and northern shores of the Great Lakes, and 
it would require an elevation of less thau 1,000 feet to convert the Gulf 
of Maine into an inland sea. 

The shoalest parts of this bank, George,& Rhoal and Cul!ivator Shoal, 
have less than three fathoms and must be considered dangerous to 
navigation. From the fact that thew shoals conform in their directions 

* to the tidal cnrrents which run across the bank at nearly a right angle 
to its general stretch, and maintain their shape and position in spite of 
their exposed location, we are justified in considering them a8 the per- 
manent result of tidal action. 

CAPE Con-Cape Cod is an immense heap of drift material. Its 
topographical configuration alone shows that, like Nantucket, it has re- 
ceived great abrasion on its eastern side. The greatest height, about 
200 feet, exists at the Highlands-the most exposed position, where 
there has been the greatest wear. The tidal currents, which in this 
abrasion process we must consider the most parsisteut if riot the most 
active, run parallel to the coast, the flood from the south and the ebb 
from the north. 

STILLWAGEN’S BANK.-This shoal, discovered b ~ -  :he Coast Surrey 
in 1854, lies across the entrance of Massaehusetts Bay in 0, line from 
Cape Cod to Cape Ann. There is rery little doubt in my mind that 
this bank belongs to the same geological forination as Cape Cod ; that  
it formerly was probably much ahoaler and directly continuous to Cape 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 451 

Cod. It cannot be assumed to be a fold of strata on the Appalachian 
system, because these strata have a southwest aild northeast direction. 
A look a t  the map of Cape Cod shows that this coast is $subjected to the 
visitations of powerful northwest and northeast winds, which roll up 
qand dunes a hundred feet high. I f  we furthermore mention the cir- 
cumstance that the tidal curreuts which run into and out of Missa- 
uhusetts Bay make right across the bank, ke have named two agents 
which work a t  its destruction. Its existence in its present shape and 
depth of‘about 10 fathoms as  a submariue bank is largely due to the 
proteation afforded by Cape Ann and Jeffrey’s Ledge on the northward 
and by Cape Cod on the southward. 

THE MASSACHUSETTS COAST.-The coast of Massachusetts assumes 
a distinctly rocky appemauce about Scituate and maintains this charac- 
ter to beyond Cape Ann. According to Professor Hitchcock (Smiths 
Cont., Vol. IX), Boston Harbor has been scooped out of softer meta- 
morphic slates by the action of tides and breakers, whilst these agents 
had no perceptible influence upon the unyielding syenitwof Cape Ann 
and Cohasset. 

JEFFREY’S LEDGE.-JeffreJ% Ledge, off the coast of New Hampshire, 
lies in direct continuation of Cape Ann, and extends in a direction 
parallel to the ranges of hills composing the cape. ‘ This ledge presents 
a very different appearance from the banks heretofore conbidered; it is 
much bolder, and instead of a large and nearly level surfwe, as possessed 
by George’s Bank and Stillwagen’s Bank, it shows a narrow ridge, rap. 
idly falling off’ east and west into depths of over one hundred fathoms. 
This shape points to subterranean upheaval as the cause of its forma- 
tion, and meconclude that it is the continuationof Cape Ann and identical 
with it in its geological structure; that its body consists of granite and 
syenite. The difference in level, Cape Ann being about 260 feet above 
and the ledge 90 feet below the ocean, is inconsiderable in a geological 
view. It is a characteristic feature of this one and nearly all the other 
ledges in tlie Gulf of Maine that their surface k covered by a fine sand, 
which changes into a coarser sand and gravel on their sides, which in 
turn are lost under a thick covering of mud when we get into the deeper 
parts of the gulf. 

THI NEW HANPSHIRE COAST.-Between Cape Anu and Hampton 
River we meet alluvial deposits, but thence to beyond the limits of New 
Hampshire, td Cape Small, in Maine, we find stratified rocks, which may 
-be designated as metamorphic slates (principally mica schist) with nu. 
merous irruptions of granite and trap. Cape Dlizabeth and the islands 
ill Casco Bay belong to this formation. According to the soundings it 
extell& a considerable distance into the sea aud includes the Isles of 
Shoals, Boon Island, and the ledges off Portland Harbor. The strike of 
&he strata is uniformly northeast, and the peculiar tendency of this region 
is the formation of low and parallel ridges of hills and idands above the 
water and of submarine rocky ledges ruuning northeast. Cape Elizn. 
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beth rises to about 150 feet, and at about an equal depth, 25 fathoms, 
the traces of this formation are lost in the ocean. 

THE COAST OF MAINE.-From Portland to Eastport the coast of 
Maine has that characteristic appearance which we onlyfind in the 
coast line of high latitudes on both continents, which we attribute to 
attrition by ice and call the Pord formation. Fiords are essentially a 
succession of narrow chacnels, seldom exceeding one or two miles in 
width, with parallel sides and running in approximately parallel direc- 
tions. These channels are generally separated by equally narrow pen- 
insulas or ranges of islands. The inclination to parallelism is, in general, 
sufficiently pronounced to enable us to detect these regions by a mere 
inspection of the charts. 

Assuming with Professor Dana, and the late Prof. Louis Agassiz, 
t ha t  these fiords have been excavated above the level of the sea by the 
grinding action of bases of glaciers, we find that' the coast of Maino 
must have stood about 50 fathoms above its preseuk level when its fiords 
were being shaped, since they extend to about that depth below the 
present level of the sea. I n  many places we find this depth exceeded, 
notably in the case of important channels. I n  the channel of Penobscot 
Bay we have depths of 83 fathoms ; but we can account for these COR- 
txadictions without casting loose from the glacier theory by making al- 
lowance for the weight of a glacier making itself felt to some distance 
into the sea and by assuming the occurrence of gorges in the defiles of 
long channels. 

In studying the effects of glacial action upon the configuration of the 
coast of Maine me have to draw a distinction between the movements 
of large continuous masses of ice in a uniform direction independent of 
the shape of the ground and the motion of local glaciers dependent upon 
the shape of the ground. To the former we must ascribe the s t r i s  in 
the rocks about Portland and elsewhere, the general shape of the islands 
-off the coast and of the hills and mountains along the coast., and also 
the more important river chrtnnels. Most probably there was a gradual 
transition from the great 6 '  continental glacier " to local glaciers, and 
the work commenced by the former received its finishing touches by 
the latter. 

The prevailing directions of the strize and fiords on the coast of 
Maine are south and south-southeast. Portland Harbor is a fiord chan- 
nel, cut out of the slate strata of Uape Elizabeth, a t  an angle of about 
600 to the strike of the rocks. East of the White Mountains, ranging 
in height from 4,500 to 6,300 feet, the most conspicuous elevations on 
the coast are the Camden Hills, about 1,300 feet high, and Mount 
Desert Island, 1,532 feet. Midway between the Camden Hills and 
Mount Desert we have Isle au Haut, 556 feet high. These hills must  
have offered considerable resistance to the ice coming from the north- 
ward, and hence \TB find the strongest traces of glacial action in the 
vicinity of Penobscot Bay and Mount Desert Island, 

MOUNT DESERT Rocrr.-This 'rock occupies the most isolated and 
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most exposed position of any island on the coast of Maine. Its pres- 
ervation through the glacial period must be ascribed partly to the 
hardness of its mineral composition, and partly to its position in the 
rear of Mount Desert Island, with which i t  is connected by 8 ridge, at 
a depth of about SO fathoms. 

GRAND MANAN ISLAITD.-This island, which rises to the height of 
about 400 feet, lies in the middle of the entrance to the Bay of Fundy. 
It belongs, politically, to the Province of New Brunswick, but,in its topo- 
graphical and geological striicture, it resembles more closely Maine, 
from which it is separated by a channel of rather less t’hau 40 fathoms. 
It even appears probable that, during the earlier parts of the glacial 
period, this island formed a part of the coast of Maine. 

GASHE’S LEDGE.-oashe’s Ledge is a rock with 5 fathoms of water 
on it. Situated near the middle of the gulf, i t  constitiites the only 
danger in the deeper waters of the gulf, and inside of George’s Bank. 
Cashe’s Ledge and Ammen’s Rock are identical, although ‘two rocks 
ar0 indicated on the Ooast Survey charts. This doubling a single rock 
is owing to uncertainty of position, and is in accordance with the maxim 
that it is safer, in cases of doubt, to give one more ,rock than really 
exists, rather tha’n omit one. Cashe’s Ledge forms the crest of the 
middle one of three submarine ridges, which probably consist of granite 
and show, by their dhapee, that they have been subjected to strong, 
glacial abrasion. It is not improbable that these rocks may have been 
above water in antediluvial times. f 

PLATT’S BANK.-The existence of this bank was known to fishermen 
before its discovery and survey by Oaptain Platt, of the Cog& Snrvey 
It is situated uqon the same rocky plateau with Cashe’s Ledge, Jeffrey’s 
Bank, and the Fippennies. It has 29 fathoms’ depth, whilst Jeffrey’s 
Bank and the Fippennies, the existence of which has been generally 
known much longer, have a depth of 46 and 39 fathoms, respectively. 
None of these ledges have much importance, either to navigation or &a 
fishing grounds, aud their shapes have not been as well determined, by 
survey, as the ledges previously mentioned. Hence we will not venture 
upon any hypothesis regarding their geological structure, beyond the 
statement that they must be composed of some hard material, since 
they oceupy positions where they mast  have been subjected to strong 
glacial abrasion. 

OIJLP OF MAINE-GENERAL DIscussr0N.-We may fairly assume 
the whole of the Gulf of Maine, from the foot of the fiords to George’s 
Bank, to be strewed over with bowlders, and the dEbw2 of melted gla- 
ciers aud icebergs; but all this, in the deeper ’parts of the gulf, is hid- 
den under a heavy layer of mud. The greatest depth iu the gulf is 
about 180 fathorns, and this depth is reached in both basins, the one to 
the eastward and the one to the westward of Cashe’s Ledge. This 
depth is rather Snsignificant, when compared with the depths outside 
of the banks, where, a t  a distance of only 20 miles, 1,500 fathoms &re 
rached. 
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The main part of the gulf has a flat bottom, ranging in depth from 
about 90 to 180 fathoms. In its shoaler parts, a t  a depth of about 100 
fathoms, there are indications of flat ridges, which attach themselves 
tQ rocks and ledges, and stretch in the direction of prevailing currents. 

A t  a depth of 40 fathoms George’s Bank is united with Nantucket 
Shoals, and this vast bank, which lies across the entrance to the gulf, 
is almost continuous to Sable Island Bank. The separating channel. is 
only about 140 fathoms deep and 20 miles wide; at a depth of 600. 
fathoms every trace of i t  disappears. 

The existence of elevated sea beaches, around the Gulf of Maine, 
goes to prove that, at a time subsequent to the glacis1 period, when the 
river valleys in New England were filled with water to their very tops, 
at the time of the “Champlain Period,” the shores of the gulf had sub- 
sided, at Sankaty Head, 86 fee$; at the coast of Maine, in some pmts, 
217 feet; about the Bay of Fundy, 350 to 400 feet (Dana’s Manual of 
Geology). I n  consequence of this subsidence, the maters of the Saint 
Lawrence must have had free access to the Gulf of Maine, since the 
separating isthmus is only about 20 feet above high water. Great 
quantities of floating ice must have passed through the Bay of Fundy, 
and the steepness of the banks of the channels, on both sides of G r a d  
Manan Island, bears evidence of powerful abrasion from the direction 
of the Bay of Fundy. 

The effect of,a boreal current upon the fauna and upon the climate of 
the  Gulf of Maine is a very tempting subject for inquiry, bnt i t  is be- 
yond the scope of the present article. 

In Passamaquoddy Bay, about Eastport, me find very marked fiord 
indicatioos running southeast, and again, others nearly as well devel- 
oped, bearing west of south. Accordiug to the views heretofore ex- 
pressed, the first are contemporary in formation with similar marks 
found along the whole coast, and belong to the earlier part of the glacial 
period, whilst the southwest marks belong to a, later part and are of a 
more local character. 

WASHINGTON, D. C., December 26, 1882. 

lOS.-REPORT UPON HATOHINQ ONE MILLION WHITEFISH EQQIS 
PROD1 THE GUEAT LAXEN AT ORLAND, 1VIE.t AND UPON PLANT. 
IRQ TEE YOCTNQ I N  EAQLE LAKE, MOUNT DESERT. 

B y  H. He BUCK. 

The eggs came on Monday, February 26, in one case, which was large 
and heavy and not provided with handles, so that it was rather weak 
when it arrived. The eggs mere imrhediatelg taken out and found to 
$>e cool. The temperfiture of the moss ma9 below 350,’ but a small per- 
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centage had hatched and died, so that the package smelled '6 fishy." 
They mere washed and put into mater at 340, and a few of them hatched 
within twenty-four hocrs. 

I considered it desirable to keep them a t  the hatchery, if possible, 
until the ice should be out of Eagle Lake and the steamers running to 
Mount Desert. So I continued until April 19 the use of the coldest 
water at command, which was below 340. Upon that day the eggs 

,were about half hatched, and I took one 2O.gallon onn of young fry and 
went to Mouut Desert to make arrangements for the reception of the 
whole number. I left the hatchery at 6 a. m. and arrived at the lake 
at 10 p. m. I found it beginning to thaw out around the shores, and 
turnrd in the ihh all in good order. 

From the 19th to the 26th of April the temperature of the water rose 
to 370 and the rest of the eggs hatched. 

On the 26th, u t  7 a. m., we started with all the fry in fourteen tin cans, 
and four small casks which had received two coats of shellac upon the 
inside and were provided with perforated covers. We arrived at the 
lake a t  9 p. m. The fish in the cans were in good condition, but we 
lost all that were put in the casks. I had no way of wcertaining defi- 
nitely any of the losses, but up to the time of transportation they were 
small. I judge that of the 1,000,000 which left Michigan something over 
700,000 were turned iuto Eagle Lake in good condition. 

The fry taken down uljon the 19th were liberated upon the north 
side of the lake, about one-fourth of a mile *eatward from the outlet. 
Those liberated upon the 26th were taken up the eastern shore in boats 
as far as the ice permitted and scattered along shore as much as practi. 
cable, most of them from 0ue.half to three-fourths of a mile from tho 
outlet, and all upon rocky bottom. 

PORTLAND, ME., June 4, 1883. 

XOB,-EXPEBIEN@E O F  A M E N H A D E N - O I C  MANUBAUTURER I N  NO=. 
T H U D I B E R L A N D  UOUNTY, VIRGINIA. 

B y  WILLIAM R. POLK. 
[From a letter to Prof. S. E'. Baird.] 

For the past three years I have been engaged in fishing for menha- 
den to make into oil and guano or scrap. Last season I had at this 
place seven sailing gears, and one steamer ffshing in the Chesapeake 
Bay and Atlantic Ocean. 

I had my steamer, tho J. W. French, seized by the authorities of 
Elizabeth City County, Virginia, while fishing last July in the Ohes- 
apeake, although it had a United States fishing license. It mas a few 
miles inside the capes, but several miles south of that county, and in 
the waters of Princess Anne County, At the trial the judge oonflscated 
steamer and nets, and I have appealed to the United States ymrts. 
Ij FAIRPORT, VA., Outober 12,1882. 
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110.-THE INUIPIENCY OW TRE MENRADEN OX& BUSINESS. 

B y  E. L e  EARHER. 

[Frou letter to Prof. S. 3’. Baird.] 

I passed m y  youth in daily contact w i t h  those who constituted more 
than one-half of all the ‘( meiihadeu fishers”of that day. My grandfather 
,was the originator of the riet then and now in use, and was the first to 
discover, to (‘try out,” to market, and to give value to this most valuable 
product. I have made from this fish, selected aucl properly cooked as 
the “staffn of the meal, inore enjoyable breakfasts while yet a boy than 
ever since from 1” mackerel. I have seen my father and nine others 
realize $440 cash for a few hours’ work in seining, and this at a single 
catch. This was years before tbe use of steam in the business. I sin- 
cerely wish it mere in my power to throw a little light on any recent 
changes, real or alleged, in their habits, in their migrahions, as well as 
upon their relations to what me known as edible fish. 

WASHINGTON, D. C., December 28,1882. 

111.-REASONS F O R  RESTRIOTING THE USE O F  STEA3IERS AND 
$EINES IN THE DIENHADEN FISHERY. 

By LOUICS C. d’HOMERGIUE. 

[From II letter t o  Prof. 8. F. Baird.] 

I have received, through the courtesy of a friend, a copy of the testi- 
mony taken by the subcommittee on Foreign Relations, (6  to ‘ examine 
into the subject of the protection to be given by law to the fish and 
fisheries on the Atlanth coast.” 

It seems to me that the questions were so put as to procure admissions 
on the part of the menhaden fishermen that they caught large quantities 
of‘ food-fish in their nets, and that owing to the rapidit,x with which 
they were bailed into the vessels i t  would be impossible to detect them: 
ThiR, of course, is 8 wrong impression, for other fish are so distinct that 
they are detected as easily as  a lump of chalk would be in 8 load of 
soft, fine coal. The fact, however, has been clearly estnblished by all 
the witnesses examined in  the interest of the menhaden steamers that 
they do not catch enough food fish to furnish cliet for their crewR, and 

henevcr this. rule is brolreu by au exception the food-fish is 
broughf to market for sale. But the truth is that tho market is soon 
glutted, so that what remained on two occasions had either to be thrown 
overboard or turned into guano which went to make food. 

Tons of food-fish are removed weekly from Fulton market, in summer 
espec?ially, and taken by two well lcuomn fertilizing firms. 



BULLET~N OF THE UNITED STATES FISH COMMISSION. 457 

I cannot understand why the superintendents of markets were not 
examined on this point. Then again, the questions wero well chosen to 
gain the admittance that menhaden could be caught as well two’ or 
more miles off’shore as inshore, and with nets of 3.inch meshes. 

The answers to these questions, given as they were, by men of prac- 
tical experience, who had not seen etch other, and who did not; know 
the object of tho questions put or their purport, fully gave the negac 
tive to the position it seems had been assumed, that the menhaden fish- 
ing could be carried on at & distance of 2 miles from shore, and with 
nets of 3.inch’ meshes, with no ill effect upon the result; also that the 
season should not commence till July 1. 

I am much pleased that  the chairman, Senator Lapham, put his ques. 
tione so shrewdly as to get at the truth of the  matter. 

NOT, on the part of the market or food fishermen, their testimony 
amounted only to surmises. In  ;umwer to questions they either msume 
certain things or aclrnit that they know nothing about the question at 
‘issue. Captain Wilcox very aptly put i t  when he said, “There are times 
wheu there is alittle scarcity of food-fish, and they  ill turn right aroun‘d 
and attribute it to the first thing that comes into their 

Mr. Eugene Q. Blackford reduces all of his testiniony down to one 
point in regard to legislative action, whiah, in his own language, sums 
up tbe questim as follows : u But from my experience in regard to all 
fish, and protection of fish, there ,is no doubt but the protection of the 
fish during the spaiyning-season would give greater results and be most 
effective.” 

Now, in view of this opinion, take a previous answer of his to the 
.question when the menhaden spawned. He amwered, “The exact 
time, the esact localities of spawning are not determined?’ 

If such is the case, when can legislative action be applied to the time 
of inenhaden spawning? And why should from April to July be 8, 

. close seasou any more than from July to November 9 Theifact is that 
there are more than one reason accounting for the scarcity, abundance, 
or entire disappearance of fish, and that the prime causes of their ab. 
fielice or presence, besides food, lie in the conditions of weather, den- 
sity and temperature of water. New Sork Harbor is becoming rapidly 
destroyed by garbage, its waiters defiled with waste products of manu- 
factories; these combined have a tendency to make all Esh scarce in the 
waters adjoining New Sork. 

Some of our menhadeu people are running a little mild on the ques- 
tion of menhaden remaining in one locality according to the quality 
and quantity of their food. Nr. Friedlaender argues that the fatness, 
of the fish caught okt” the capes of the Delaware would prove this, and 
mentions that m y  catches off Long Island were not so fat as those far- 
ther south. In this he is mistaken, as careful inquiries developed the 
fact that there has been no appreciable digereu n the fat-producing 
qualitios of the fish caught between Narragansett and Delaware  bay^, 
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It seems to be absurd that for the assumed preservation of two fish 
which are considered dainties, vie, bluefish and bass, all this ado is 
made. If the committee had secured the statistics of all the food- 
fish received for the last ten years in New York, Boston, Baltimore, 
and Philadelphia markets, I feel confident that they would have found 
the qiiantities had largely increased to meet the increased demand. 
The food-fish forming the main fish diet of t h e  masses of the people, 
such as cod, herring, mackerel, porgies, flounders, eels, halibut, shad, 
and numerous others, do not require the inenhncleri either as food or 
bait, yet they d l  have their occasions of periodical scarcity, and had 
even when meuhaden fishing mas unknown. 

But I am one of those who believe in certa,in restrictions as to the 
mode of conducting the business. Not that the catching of menhaden 
in m y  way interferes with the supply of game or food fish, or that their 
catching by man dimiuishes' their numbers to any appreciable de- 
gree; but that the manner in which they haye of late been pursued 
bas had, in my opinion, a tendency, with other causes, to keep them 
from following, what seems to be, their natural method of migrating u p  
and down the coast. For these reasons, m y  observations have led me 
to the opinion that the Atlantic coast should be divided off into districts, 
say from the Gulf to Cape Hatteras, from Cape Hatteras to Chesapeake 
Bay, from Chesapeake Bay to Delaware Bay, from Delaware Bay to 
Fire Island, from Fire Island to Cape.Cod, Long Island Sound to Point 
Judith, and from Cape Cod to Maine, &e.; that fishiug for menhaden 
should not commence until the 1st of June, to allow the fish to school 
along the coast ; that not less than 2kiuch meshes be used; that fishiug 
licenses should be required for each nncl every ressel for the district it 
was to fish in; that said vessels should not be allowed to fish in dis- 
tricts except those for which licenses were granted, and before ohang- 
ing B district, the license would have to be ~urrendered, and replaced 
by a new one for the new district before fish could be caught therein. 
By these means the fish woultl have ;t chance to school; young fish 
would not be caught, the fishing fleet mould be, scattered so as not to . 
be concentrated at any one giveu point a t  a moment's notice, thereby 
preventing an even distribution of the fish along the coast. I know 
that  some short-sighted people or some over eager for gain will strongly 
denounce this, but all I claim for the above is thslt it is the result of 
most deliberate consideration and the basis of my honest convictions 
that such a plan woulQ benefit all concerned and reconcile opposition. 

I notice the report of the steamer Fish Hawk meeting large bodies 
(of menhaden off.shorc ; this oircumstance may be used as an argument 
to the effect that steamers united with natural enehies and causesdrove 
them off. 

%decent occurrences have made me return to my first opinion, viz, 
that  there should be legal and proper restraints over this class ef fishery. 
47 WILLOW STREET, BROOKLYN, October 14,1882. 
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11%--NOTEIJ ON THE RIENEADEN BISHERY. 

B y  OSCAR 0. FRIEDLAENDER. 

[From letters to  Prof. S. F. Baird. J 

lB82. 

The catch of menhaden this year is about 20 per cent. smaller thau 
last year. This is not on account of a scarcity of fish, but of the distance 
the steamers have to go for them. The great resort for menhaden this 
year is between Barnegat and the Delaware Breakwater. Just  now 
they are at the lLttter place, and I think there must be an abundance of 
food there, especially as I have never, since entering the business, seen 
such fat menhaden a8 those caught this summer. Last year the aver- 
age yield of oil was about 2 gallons to a thousand fish; this year it is 
between 6 and 6 gdlons. Captain Powers, of tbe stenmer De Blois, tells 
me that he never saw such a sight of fish before as he saw last Satur- 
day about 6 miles below the Delaware Breakwater. 

Our catch this season is thus far 19,306,000, with more steamers than 
last year, when we took 17;069,000. Last week I went out ou one of 
the steam& to gather information. The sight of little fish was some- 
thing extraordinary. For 60 miles dong the Jersey coast there \vas one 
solid body of fish, which cannot be estimated by numbers; but if they 
all were to grow up i t  would give the whole fishing fleet a plenty of 
work for twenty years. It is detrimentd to our future prospects to 
catch these fish now when thewrap is not worth 50 per cent. of grown 
fish. They yield only one-half gallon of oil per thousand fish. I have 
prohibited our gangs from catching them, and would decidedly recom- 
mend that purse-seining for menhaden with anything short of a 24-inch 
seine be prohibited. In Virginia, which I believe is the bed of these 
dah, they are taken with l&-inch seines. Some eastern men are nom 
catching them with It to 2 inch seines. We use 2& to 2& inch seines at 
present. 1 am setisfied that if we had not caught the young fish in 
1876 we should have better fishing now. 

N E W  PORK, August 29, 1882. 

Our factory has received this season up to date 20,260,000 fish; 
Jones & Co. about 33,000,000 fish ; and Hmkins  & Co. about 20,000,000 
ash. The fish commenced to appear on our coast late, which does not 
preclude the possibility that  they were present but unnoticed" before 
that  date. 

The best fish we received came from Sandy Eook and its neighbor. 
hood, Still, I think that the fish caught between Atlantio Oitg, B. J., 
and the Delaware Breakwater, if received fresh, would yield fully a8 
much oil as those from Sandy Hook. 
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Monthly statement of the rnenliadden received by the Barren Island Manufacturing Conipany 
in 1881 and 1882, with f e  aveiwge yield of oil. 

1881. 
May ............ : ............................................................ 
June ........................................................................ 
J@ ........................................................................ 
August ..................................................................... 

Month. 

adOn8. 

3 986 350 1 1.70 

6321'850 I 2.68 
4' 186' 450 2.90 

8: 614: 700 3.48 

Numberof Aver e 1 5eh 1 yield oyoil 
reoeived. Der 1.000 ash. 

1882. 
YRy ........................................................................ 
June ........................................................................ 
July ........................................................................ 
August. .................................................................... 

I I- 

3 144 600 

5,909,700 
a: 461: 800 

lo, oM),ooo 

2.75 

5.00 
6.80 

6. ia  

Comparing these averages you must naturally conclude that the fish 
have left poorer feeding grounds for better ones., The Humphrey, of 
Tiverton, R. I., loaded up twice last week at Cape May, taking each 
time 600,000, all big fish, and other boats have caught correspondingly 
as many without driving away the Bsh or decreasing them according 
to  all appearance. 

Bluefish and weakfish never were more plenty on the Jersey coast 
than this year. The captain of one of our steamers caught by a mistake 
1,078 bluefish, and all he got for them in thehaarket was 3 cents a pound. 
As to stopping the catch of little fish, my neighbor, d'Homergue, agreee 
with me that they should not be caught. I, for one, would advocate 
legislation in that direction, making it a penalty to catch menhaden 
with any seines smaller than 24-inch mesh. 

It stands to reason that any little fish now caught would measure in 
one or two years four times the size and value, so that every million 
caught now could represent four millions a couple of years hen'ce. The 
young fish should be protected, but whether legislation is at all desirable 
is not for me to say. I am satisfied that a circular from you to the 
United States Fish Association recommending this strongly would re- 
ceive prompt action from their members. Of course I cannot speak for 
the Virginians. 

The destruction of sharks by menhaden fishermen is worth Doticing. 
The shark is the only fish which is now regularly found among the men- 
haden, and I estimate that the fleet destroys 1,500 to 2,000 sharks per 
week. How many bluefish, weakfish, and others would the sharks de- 
stroy if living ? 

NEW PORK, Beptember 2,1882. 

[For additional communication in 1882 see Bulletin of 1882, Vol. 11, p, 252.-C. W. S.] 

1883. 

The indications this spring are worthy of notice. Small and large 
fish have appeared all along the coast from the Chesapeake to Massa- 
cliusetts. The sound and bays are full of fish. Some of the traps in 
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~ y l O t 0 2 0  ................................................................ 
~ ~ y 2 1 t o 2 6  ................................................................ 
May 37 to Jme 2 ........................................................... 
$ u e 4 t o O  .................................................................. 

11 to 16. ..................... ..,-.. .................................... 

the sound hare caught as many as 300,000 in one week. The eastern 
steamers catch more there than ours do here, though'all do well. We 
commenced on May 14, but find the fish almost naked of oil. They yield' 
from 2 to 3 quarts per 1,000, being hardly worth pressing. I opened 
menhaden repeatedly within the last four weeks. All were completely 
void of spawn ; not a particle was found in them. According to this, 
these fish must  have spawned where they came from, and have been 
starving on account of the cold season having produced no food for them, 
or the cold winter having destroyed it. I hare requested our captains 
to make a daily note of the progress of the spawn. hccording to the 
high wages paid to t4e fishermen the season looks very gloomy for profit& 
unless the fish fatten up, but a t  present it looks bad. The water is a,s 
cold as ice, as if the coast was surrounded by icebergs. 
NEW Y OEK, Juite 4, 1853. 

The weather has been a great hindrance to catching menhaden thus  
far this season, but from all accounts they are ererywhere. The Church 
firm is getting its menhaden factory in orde'r, expecting fish there this 
year, as very large bodies of fish have gone in that direction. Their 
stea'iners loaded up on the 9th instant a t  Noman's Land as deep as they 
could swim, but the great bulk of that  immense body of fish went East, 
Our fleet here is doing fairIy when the weather permits? but although 
the fish of a new run are unprecedentedly big, they are poor in oil, which 
is: a mystery to all concerned. Our catch a t  the Barren Island works 
and the oil yield has been as follows : 

QaUons. 
1,085,000 0.76 

710,SOO 0.72 
1,706 000 0.71 

1,330,900 1.00 
SOZ:SOO 1.83 
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Il%--WHY MENHADEN SEINING R H O U L D  N O T  BE P B O H I B I T E D  
W I T H I N  T W O  MILES O F  THE SH9RE. 

B y  JOSEPH W H A R T O N .  

[From II letter to Prof. .S. I?. Baird.] 

Having a fishery and oil tanks in Little Egg Harbor, New Jersey, 
E venture to give my  views on the subject of prohibiting the seining of 
menhaden within 2 miles of the shore. 

I. Fishing by sail vessels does not destroy the menhaden in excessive 
quantities, does not worry them constantly in their annua,l cruise along' 
our coast, and permits the fishermen of each region to enjoy what natur- 
ally belongs to their region. 

11. Fishing by steamers not only permits the destruction of menhaden 
in quantities sufflcient, perhaps, to jeopardize the keeping up adequate 
numbers of the fish, but tends to drive them off the coast by keeping 
them worried all the way tkom South Carolina to Maine without inter- 
vals of peace. It deprives the moderate sailing outfits of the various 
points along the Jersey shore and more southern coasts of their fair 
share of the catch, and almost destroys the fisheries of Maine and the 
north generally. 1 

111. To prohibit fishing within 2 miles of the shore would simply 
give over the business more completely to the steamers and intensify 
all the existing evils. Unless the coast were patrolled by swift steam 
inspectors, the steamers would fish where they liked, not even obeying 
the lam which destroyed their rivals for their benefit. 

It seems to me that a law of two short sections would meet the case. 
Let i t  prohibit (1) all seine or purse fishing on the Atlantic coast by 
ateamers; and (2) all such fishing by any craft except between June 1 
and October 31. 

OAKDEN, N. J., Jama y 13,1883. 

114.--LABBE EEAUL O F  D R U M P J S H ,  

[From the AtlaEtic City Review.] 

A special dispatch to the Beview, received last evening from Somers 
Point, on the bay shore, opposite Great Egg Harbor Inlet, and about 3 
miles above the lower boint of this beach, brought information that 
150,000 drumfish were caught yesterday off that place by the fish-oil 
factory boat6, and will be ground up and converted into fish-oil and 
guano. The nets used are worked by steam, and are, in soma cases, 
B half mile long. At  certain sea8ons the drum congregate near the 
surface in enormous quantities. They average 25 pounds each. 

JULY, 1883. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 463 

I15.-WUY THE SIZE OP RIESIL I N  R I E N H A D E N  MEINES S H O U L D  NOW 
BE R E S T R I C T E D .  

By DANIEL T. CHURCIX. 

[From a letter t o  Prof. S. 1". Baird.] 

I do not believe that it is possible for man to make a perceptible 
decrease in sea fish. Hence we shall catch all we can of any size we 
Can get hold of. By observation we know that, during ninety days of 
the jear  1880,30,000,000 barrels of menhaden were destroyed by blue- 
fish and weakfish in Narragansett Bay, and in a tract of water only 12 
miles long by 2 miles wide. As tho total catch with purse seines is less 
than 3,000,000 barrels a year, it seems foolish to limit free fishing; If  
we are by lam compelled to use 26-inch seines! it is possible to stop every 
factory south of Montauk for years together. A largo body of small 
menhaden are now on the coast, between Saudy Hook and the Dela- 
ware, giving us anot'her illustration that fish go and conie without any 
apparent cause. For the last three years the Virginians have been 
taking large amounts of small menhaden. Last fall we were in the 
Virgiuia maters fishing, and it was the uuiversal testimony that there 
was then the largest crop of small menhaden ever known. I suppose 
this crop off the Delaware and Jersey is a p p t  of the ovorflow, for, in 
my opinion, the Chesapeake Bay could not hold them after they had 
grown to full size. 

From a selfish point of view, it would be for the interest of our firms 
to have the mesh restricted, and many fishermen have urged this upon 
me; but I have taken the opposite ground because I believe more men- 
haden are destroyed in one honr by fit& than are destrored by man in 
a year. 

TIVERTON, R. I., August 18,1882. 

a16,-'l'HE I N J U R I O U S  EPBEaT O F  M E N H A D E N  S T E A M E H S  U P O N  
TEE F O O D  FISN~RIES,  

B y  JOI€N 0. BABBITT. 

[From letter to Prof. S. F. Beird.] 

Since the menhaden steamers have come into general use i t  gives 
those fishermen much advantage over the fish, with no lam to proteot 
tho latter. I t  has nearly aunihilaied the fish from the coasts of Maine, 
New Hampshire, 'lylassachusetts, and Rhode Island. I f  the fishermen 
begin next spring where they left off on the Jersey coast, judging from 
the decrease of the past four years, there will be but few fish seen on the 
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New England coast in a short time. It is a well-known fact that many of 
the food-fish follow in the wake of the menhaden; and it is also a well- 
known €act that a large proportion of the food-fish have left thecoast sinco 
the 16enhaden hare been checked. The present prices for food-fish vouch 
for this statement. In  the spring when the menhaden leave the gulf for 
the Xorthern shores,' they start in three different schools, or run but  a 
few days apart, and if undisturbed mould soon fill our sounds, bays, 
and rivers, from Mount Desert to Cape May. This fish is the best known 
bait for halibut, cod, haddock, mackerel, bass, lobsters, 6.c. In fact it 
is a fish that they all love to get a bite at. Without this bait the above 
fishing has proved a failure compared with mhat it was when there mere 
plenty of menhaden on our coasts. 

I will now show where and how the mcnhaden are broken up and 
ariven from the coast. In the rear of this large school of fish there 
foll6ws a large school of bluefish. About the 1st of May, therd starts 
a fleet of steamers to meet these fish. They find them two hundred or. 
more miles south of Long Island. Then commenceti the massacre, and 
by the time that is over the second school overtakes the first school, 
and their fate is nearly the same. By the time they reach Long Island. 
the third school, diiven on by the large amount of bluefish, overtakes 
the first and second school, and tlie menhaden re-form to follow the coast 
of Long Island. The de1a.y these steamers hare caused these fish in 
reaching Long Island has given a part of the bluefish an opportunity to 
flank, and some go to the front, off Montauk Point. About June 1,  a 
fleet of seventy or more steamers, all engaged in catching these fish, 
are off Montauk Point. Before this line of steamers arid the bluefish, 
the great school of menhaden makes a hasty retreat, goi!ig back thirty 
or forty miles a day. Now the steamers have all loaded and gone. a As 
the darkness of night comes on, the fish re-form and come back where 
they were the morning before. The steamers have come bmk also. 
The bluefish have become hungry and want their morning's meal. Then 
the same battle is fought ab the da'y before. As the steamers come onto 
the grounds the third morning, they still find the fish trying to get 
around the point, but are driven back as before. As they return on 
the fourth morning there are not many to be found. Nine-tenths of 
the fish have disappeared from the sight of man, and steam-power has 
not revealed their whereabouts. 

What is now wanted is a taw of equity to protect these fielr from the 
purse-seine until the 1st of September in,each year. By that time they 
will have reproduced in conntless numbers, and the fish mill have be- 
come ripe for the harvest. Then they, of course, belong to the fisher- 
men. With such protect4ion, our coqst would be supplied with an abun- 
dance of fish. If neglected, it will cost the United States many millions 
of dollars for the privilege of fishing in the British Provinces, all of 
which we might have saved by careful and proper protection. . 

ADAXSVILLE, R. l., January 8,1883. 
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l l7.-NOTES ON THE EN,ULISEI HERRING PISHIERY OF 188%* 

B y  THOMAS SOUTHWELL, F. Z. S a  

The herring voyage of the past year has been characterized by ex- 
tremes, both of catch arid prices; the weather has also been extremely 
unpropitjous, D snccession of severe storms having proved most disas- 
trous both to life and property; but during intervals of’ fine weather 
very largo catches have been made! by the Yar;trmonth boats especially. 
The spring voyage from Yarmouth is never of any importance j last 
year it yielded 197 lasts of‘ 13,200 fish, as compared with 236 lasts in 
1881; but t h e  Lowestof‘t boats 811 up the time from March till the end 
of May, when the mackerel season commences, in fishing for herring. 
The spring of 1882 produced 1,793 lasts, against 2,797 lasts in 1881; the 
prices, too, as a rule, were very low, in some instances as low a8 4d. per 
132, and repeatedly not more than 7d. or Qd., whilst 29. Gd. per 132 ap- 
pears to have been considered a good price. In the spring of 1881 
prices ruled much higher, 12s. to Ms., and’in one instance 19s. per long 
buntlrecl having been given. One of the reasons assigned for the low 
prices is that very few French boats were fishing for cod, and there- 
fore the demand for herring for bait was much less than usual ; areason 
very significant Of the value of these spring fish. Upon the whole the 
Lowestoft spring voyage may be considered to have been very unsatis. 
factory, many of the boats having scarcely paid their expenses. 

It will be seen from the table below that herring are present in tlie 
North Sea during the whole year ; and although a t  all times more or 
less gregarious, it is unly during the spawning season that they congre- 
gate in the vast shoals which frequent the, shallow waters around our 
coast ; the so-called ‘( migration” being simply the gathering together, 
for the purpose of reproduction, of the scattered parties which, although 
at greater distances from the shore, arid in greater depths of water, are 
still permanent inhabitants of the sea. 

During the months of June and July a few fish are taken, and a 
larger quantity in August; but it is not till September that tho autumn 
fishery commences in earnest. From that time to t h e  end of the year 
the boats are busily occupied, and the fish wharves exhibit an animated 
scene. , There were about 50 more Yarmouth boats engnged this year 
than in 1881, and abont 200 Scotch boats also used the port. Very large 
deliveries were made early in the season, and at one time the Yarmouth 
delivery reached about 6,000 lasta in excess of the same period of the 
previous year; but a succession of heavy gales, t,oviards the end of the 

* A pepor read before the Norfolk and Nortvich Naturalists’ Suciuty, March 27,1983. 

Bull. U. S .  P. C., 83---30 
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season, reduced this excess to about 450 lasts ; whereas the Lowestoft 
,men, who seem to have lost all spirit towards the end of the season, 
and were making very small catches at a time when the Yarmouth men 
were doing well, ended,with a deficienuy as compared with lastyear of 
some 2,346 lasts (representing, at S15 per last, a money ralue of 
S35,490), not to mention lofs of gear from atress of weather and Ostend 
trawlers. Prices, as usual, fluctuated from 92.5 to SS6 per last, accord- 
ing to quality or supply. 

The followin& table will show the results of the year's fishery from 
Yarmouth and Lowestoft. As the spring, summer, and autumn voyages 
merge into each other, and any dirivion must be arbitrary, I give a con- 
tinuous monthly record for the whole year. For the Yarmouth return 
I am indebted to Mr. H. Teasdel, jr., the corporation accountant, and 
for Lowestoft to Captain Massingham, harbor-master at t h a t  port. 

Return of henJng landed at  the Parmouth and ~o~ue8tof~fis~l-t~hnrvea in Iu82. 

Seasons. 

- 

MWIEBTOPT. I YARMOUTII. ll 
Months. 

Lasts Tl~ouflsnds Hundreds L.zstS Thoiisands Hundreds 1 (13,ZOU). 1 (1,320). 1 (132). 11 (18,200). 1 (1,320). 1 (132). 

.. 

.. 

.. 

I- /----I I- /I-~-/- I 
January ............................................................................. 
Febt.o$.y.. .............................. .:. ...................................... 
March .......... 31 1 6 212 4 2 
April ............. 162 4 1 1,567 5 9 
May ............. 4 2 8 13 7 a 
June .............. a 6 0 14 2 2 
July. ............. a3 4 I 10 9 4 
August. ......... 938 0 5 102 2 1 
September.. ...... a, 238 4 210 2 1 ........ 9 4 ........ ............ 2 4 ........ 7. a 
October. 7 833 5 
November 3: 020 

spring.. 

---__I_.--- 

Summer 

,4ntumn 

. 
118.-SUOTLAND PISEEREES AND APPARATUS. 

B y  JOS. JOHNSTON & SONS. 

[From a lottdr to Prof. S. F. BBaird.] 

Recently, at the London Fisheries Exhibition, we had a conference 
with your people about the method of using the purseseine, in the 
waters of the United States, and would be obliged if sou would send us 
your HiBtory of the IVlackerel Fishery and the United StateR Fish Com- 
mission Bulletins. We are interested in d l  kinds of fishing, being 
tenants of salmon fisheries, chiefly on the sea-coast of 8cotlapc3, which 
rent at &9,000 pix annum. We are also interested in  all sea fisheries, 
Ruth as herring, cod, ling, halibut, &c. We are now building two stesm- 
ers, each 116 feet long, to f i ~ h  with beam-trawl and purse-seines, the 
latter being quite new in this country, but we are to make a trial of it. 

MONTROSE, ~UOTLAND, August 17,1883. 
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L19.-FLUC)TUATlONf3 I N  +SEE FIl3HEBIE8 OF THE GULF OR DIEXKCO 
AND THE PPIOPOSED INYBFjTIGIATION OF THEM. 

B y  SILAS STEARNS. 

[From a letter to Prof. S. F. Baird.] 

As to the best time of year for the Albatross to visit the Gulf, I 
would say that I think that much more could be accomplished in sum. 
mer than in winter. For in winter the cold “northers” drive the mo8t 
of the animal life from the shores and shoaler waters to deep waters, or 
in the case of\ surface swimmers, large and small, to the lower parts of 
fhe Gulf, perhaps even beyond Cuba. This movement takes place more 
or less with all of our food-fishes. The summer time is the general 
spawning season. West Indian forms are present, and all kinds of 
delicate invertebrates are more easily secured. I mould say that from 
June until the mullet-spawniog season, in September, your expedition 
would do better than a t  any other time. Most persons do not find the 
climate on the Gulf a t  all unpleasant in summer, and then the moderate 
winds and calm sea are most favorable for collecting. I am pleased to 
know that you are contemplating this exploration, and trust that the 
plan may be carried out, for it .seems time that we were better w. 
quainted with our food-fishes, which appear to be mor0 easily used up 
or driven away than the5 are in more northern latitudes. 
I am aware that fishermen are apt to ,fancy that fish are becoming 

scarce whenever they have been iinusually unsuccessful for a season, 
remembering only the good catches of the past, but it is quite evident 
that  their complaints are well founded in this case. For the past five 
years t,he daily catch of the shore seine-boats from the Mississippi 
River to a point 50 niiles east of Pensacola has been gradually reduced, 
80 that now it is very small. To get even palf a supply there are many 
more boats and vessels, much la’rger than of old, that carry ice and scour 
the coasts westward and southward, going in the latter direction 300 to 
400 miles. It seems strange to me that the fishery of a few years past, , 

which was not large, should almost entirely use up an abundance of 
fish. The scarcity is mith the following species, which are inhabitants 
of the bays all the year : Sheepshead, salt-wahr trout, redfish, mullet, 
gray snapper, and other small slwcies. These fishes are get abundant 
in Southern Florida, as *hey used to be here. The pompano, bluefish, 
Spanish mackerel, &c., a11 migratory, &re, apparently, as abundant as 

I thiulz also that there has been a 
decrease mith the red snapper, for the most of the old fishing grounds 
&re barren, and 8macks have to go farther eaoh year to find new on-, 
During the past winter we have fished along the edge of the 200-fathom 
curve in SO to 40 fathom water from south from Pensacola to west 
from Cedar Eeys, which takes us from 60 t o  200 miles from home, 

some pars slid scarce others. 
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Beyond these limits we have found no fish. A comparison of a fishing 
chart of 1878 with one of 1883 shows great changes for so short a time. 
During the spring large schools of red snappers come inshore-perhaps 
after small fishes-but they swim a t  the surface, and cannot be taken 
with hook and line, The Key West grouper fishermen have been able 
to catch but few fish of late. They say that their grounds, which ex-. 
tend from Key West to Cedar Keys, are worn out. As other and 
improved means are adopted to secure fish, there will no doubt prove 
to  be a sufficient supply for a long time, but when we find them disap- 
pearing so fast before our comparatively small fishery we are inclined 
to look farther into the future than we otherwise would. 

Should the Albatross come this way I will take pledsure in doing 
anything that I can to forward the exploration, and, if my personal 
services would be acceptable, can direct her to all of the fishing 
grounds, &c. 

I will undertake to do something at onye in regard to the collection 
of porpoises. Nearly every day at sea they play about the smacks arid 
could be easily harpooned. I do not think that there are any harpoons 
in the city, but will look around to-morrow. There are aeemingly a t  
least three kinds of porpoises, besides the so-called blackfish, sperm- 
whale, and finback whale. The larger porpoise, uniform brown, lives 
in the bays and at sea, sometimes straggling a mile or so up fresh- 
water rivers. The two smaller kinds, one plain brown, and the other 
mottled with white, live exclusively a t  sea, I think. 

Whales seldom come inside of 40 fathoms of water, but black fish are 
seen within a half mile of the beach. 

PENSACOLA, FLA., May 5,1883. 

1 9 0 . - P R O P O S E D  L I M I T A T I O N  O F  m E N A A D E N  F I S H I N G  T O  JUNE 
I, A N D  O F  l7 lAOWEREL F I S H I N G  T O  J U N E  15. -OUOURRENOE OB' 
E E R B I N G .  

B y  We A. ABBE. 
[From letters to Prof. S. I?. Baird.] 

It seems to me that an easy way to settle the dispute between the 
shore fishermen, or the amateur fishermen on the Jersey coast, and our 
menhaden fishermen is to pass a general law refusing to grant fishing 
or coasting licenses to menhaden fishermen before June 1 of each year. 
This would allow the fish to settle on their feeding grounds, and I am 
confident that they would return to the Maine coast. 

NEW BEDFORD, MASS., fleptewBer 7, 1888. 

I have recently conversed with a good many owners and fishermen 
fiom Booth Bay to Portland, and have been surprised to flnd suqh a 
general sentiment in favor of a law restricting the catching of mackerel 
before June 16, I am assured also that the same sentiment exists at  
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Gloucester and Provincetown. I am not specially interested in the 
mackerel fisherx, but I am largely in the menhaden. 

There was an enormous body of herring on the coast about the first 
week of September. Great schools of them were seen in Ipswich Bay, 
and from Cape Ann to PortlaDd. I had no information about them t b  
the westward of Cape Cod. 

NEW BEDFORD, October 13,1882. 

121.--\VIIY THE CATCJIINGI O F  D I E N B A D E N  W I T H  S E I N E S ,  E T C .  
8 E I O U L D  BE R E S T R I C T E D .  

B y  DAVID F. VAIL. 

[From a letter to Prof. S. F. Baird.] 

I have observed that the fish come in the spring a t  about the same 
time regardless of weather, and that there are large schools of spawn- 
ing fish. They come for that purpoge and ought to be protected if pos- 
sible. If  there is not some law passed to prohibit tho catching of these 
tish on this coast with purse nets, pounds, and other traps, during the 
months of April and May, it will be only a few sears before the men- 
hhden will be annihilated as completely as they have been on the coast 
of Maine. 

I know a gobd many of my brother manufacturers will not agree 
with me; but the reason is that they have steamers that can go down 
the coast during the months of April and May and catch up these 
spawning fish before they get to their spawning grounds. It is my 
belief that if' the fish could be left until the spawning season is over, 
they would catch just as many fish and leave the spawn to grow up and 
make fishing good for Years to come. I am the oldest person in the 
business, except one, that I know of. I have been engaged in it the 
last 20 years, and have watched it from year to year. 

RIVERHEAD, N. Y., February 20,1883. 

~ ~ ~ . - O C C U B B E N C E  O F  B A L I B T E B  C A P R I S C U S  O M E L I N  ( L E A T H E &  
J A C K E T  O R  FILE-FISH) AT N E W  B E D B O R D ,  MAE& 

B Y  THOMAS R. LUCE. ' 
[From a letter to Prof. S. F. Baird.] 

The fish which I send by express was caught to-day in the waters 
of this place near Round Hills. I was fishing in about 2 fathoms of 
water, wit-h lobster bait, for tautog, and succeeded in catching three of 
these, much about the same time. I thorefore think they must have 
run in schools, Please inform me of its name. 
NO. 127 OEDAR STBEET, NEW BEDFORD, MASS., 

Btptember 26,1883. 
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lB%-MOVEMENTS O F  MENEEADEN-CATCH 0 F EEERRCNG. 

B Y  ISAAC H. GBANT. 

[From 5 letter to Prof. S. F. Baird.] 

I have made extensive inquiriei as to the return of menhaden to thie 
coast, and believe that, in general, there is no ground for the report, 
though a few have been caught a t  different localities. Near Bristol, 
Me,, quite a large quantity was caught in a weir. At the mouth of 
Weekeag River, South Thomaston, three menhaden were caught in a 
herring weir, but no schools of menhaden hare been seen, to my knowl- 
edge. The movements of these fish are watched here with much in- 
terest, as their departure from Maine waters has entirely changed the 
manner of obtaining bait. Our fishermen now depend almost entirely 
upon herring caught in the numerous weirs which have been built in 
the coves and sheltered maters along the coast. For these they pay 
from 40 to 60 cents per bushel. Many large hauk are obtained in these 
weirs, 300,300, and often 400 bushels of herring oftentimes being taken 
irt a night,. After the fishermen have been supplied, the surplus is sold 
to the Gd8ardine77 factories, which have small steamers running about to 
collect them. 

WHITE EEAD LIGBT STATION, 
X’ruce Head, Me., rSgtenilrer 25, 1883. 

W4.- M0VE;rLENTB O B  MACKEREL, 

B y  S. J. MAHTLN. 

[From a letter t o  Prof. S. I?. Baird.) 

I have been requested by many mackerel fishermen to call attention 
to the statement of Capt. David Plummer, master of the ship H. 8. 
Sanford, dated New York, August 28,1883. He says : L1 On my late pas- 
sage from Bath to this port, on the 23d instant, in latitude 400 24‘ long- 
titude 670 MI, just on the edge of the souncliugs, with a, temperature 
of water a t  700, showing that we were within the influence of the Gulf 
Stream, F e  were for several hours surrounded by large schools of mack- 
erel.” 

The fishermen are of the opiniou that the large mackerel may be stay- 
ing in those warm waters instead of going further north. i t  is of 
immense importance to the mackerel fishermen to know where the fish 
can be found. They would at once proceed to those waters if they could 
be cmfident that the fish seen by Mr. Plummer Were redly mackerel. 

QLOUCESTER, MASS., September 1,1883. 
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lYB*-MOVEMENTS OB ARIACILEREL. 

B y  Capt. Z. L. T A N N E R .  

[From a letter to Prof. S. F. Bnird.] 

I ha,w just read Captain Martin’s letter of September 1. We saw 
mackerel ten days later NE E, 123 miles from where Captain Plum- 
mer saw them, and in practically the same temperature, 690, on the 
verge of the Gulf Stream. It is my impression that we saw the same 
school, as a movement of 13 miles per day would have placed them in 
our locftlity. We passed over the region referred to between the 2d and 
5th inst., and on t h e  latter (late were at the spot mheru the maclcerel 
were reported to have been on August 23. 

Sl’ZAMER ALBATROSS, WOOD’S. BOLL, MASS., 
September 7, 1883. 

- 
lS&-SUCCEkW I N  PROPAQATINGI C A L I F O R N I A  MOUNTAIN T B O U T  

FROm E G G #  BHOUGl lT  T O  MIOHIGAN B Y  FIiE U N I T E D  8TATEH 
FIIIX 00MMIIJ810N. 

B y  MAELTIN RJETCALF. 

[From letters to Prof.( S. F. Baird.] 

. I am now taking the eggs of the California mountain trout from fish 
reaped from the ova furnished by the United States Commission three 
years ago the present month. I have individual fish of’ this species, 
rearecl from the eggs aforesaid, that will weigh hard on tu 34 pounds. 
Shall endeavor tO-mOrrOJV to fertilize a fern eggs with tho milt of tha  
Michigan grayling. 

BATTLE CREEK, MIOH., ilfatdb 3, 1883. 

I should take exceptiou to the proposed expunging of the words 
‘(more vjgorqus”* as applied to the rainbow trout in comparison to 
what is culled brook trout proper. 

After an experience of four years With this variety, kept under like 
condition,y, I can say that, with me, they aro SO much “more vjgorous,” 
harcly, voracious, find desirable erery way for our Michigan streams, 
notv denuded of forests, that the brook trout is ]lot to be thought of in 
comparison. 

During spawning time-that time of trial to all the &almonoids kept 
in comparative confinement-the California inouutain trout thrive and 

* The reference is t o  reinarks of Livingston %mu, ou pp. 11-18 of E’. c. Bulletin, 
1882, Val. 11, where he proposed ‘61nort3 hurilg” 8s a beltur phraso than “moro \rigor- 
ous” when comparing C’uliforuia troiit with brook trout.-C!. W. s. 

_c_ -------_. -____ 
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manifest a freedom from disease, such as “fungub” and kindred ail- 
ments, that is marvelous. 

Added to this, they are far more rapid growers, attaining four times 
the size of brook trout in the same time and with equal feed; and can 
be kept in temperatures many degrees higher than any of the salmon 
family with mhich I have had to do. 

BATTLE CREEK, MICH., Sqtemher 29, 1853. 

lOY.-EXCWANGE O F  LIVE M A H I N E  BPEOIRIENLJ WITH FRANUIR. 

By FRED MATPIER. 

[From e letter to Prof. S. F. Baird. J 

I have to.day received. four living specilnens of the loach, Cabitis fos- 
sa&, from Captain Briand, of the steamship Normandie. He brought 
these froin Paris on the last trip. I understand that they mere bred in 
France by the Iate M. Charbonnier, from parents brought from Russia. 
Madam Charbonnier, who seems to share t h e  tastes of her late husband, 
wishes some of our small sunfish and pond turtles, which I will send 
her by Captain Briand, 

COLD SPRING H B~ZBOR,.N. Y., October 2,1883. 

l!&.-TIXE IYCOTC’ZZ MEHLRXNGI F I S H E W I B L ) .  

[From the London Daily Telegraph, August 30, 1883.3 

In  the instructive paper prepared for the fisheries conferences by the 
Duke of Edinburgh, the money value of the fish taken off the coaste 

.of these islands is estimated by his Boyal Highness at X7,380,000 
($36,900,000). The Scotch herring fisheries aloiie cured, in 1850, nearly 
a million and a half barrels of herring, and exported nearly D million. 
Now, a, barrel is calculated to contain 800 or 900 fish, and will sell on an 
average for 25 shillings. According to this estimate the value of the 
herring cured in Scotland that year was about $21,842,000. Some 20 
per cent. of the Scotch herring, however, are sold fresli, and a t  prices 
a t  least equal to that of the cured fish ; so that the t3uu1 total realized 
by oce year’s herriug fishing in tho lochs and on the coasts of Scotland 
would fall little short of 322,250,000. As good a tale could be told, no 
doubt, for Yariiiouth and the other grent English fisheries ; nor must 
we lose sight of’ the fact that while the l~errhg, in its adiilt state, is the 
cheapest and ,one. of the most wholesome luxuries af the poor, that 
whichis supposed to beits tender fry, lmowu as mliitebait, is an esteemed 
delicacy of the rich, aud is devoured jn  quantities t,hat would,seem 
wasteful mere i t  not for the proofs which are froin tilime to tiirie forth- 
comiug of the inoxhaustible character of our Iierring supply. 
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129.-'I'ROUT AND T R O U T  CUIJTUBE.~  

B Y  Re A. HOSS. 

The brook trout belongs to  a family of fish the members of which are 
distinguished for their delicate flavor, and among which the salmon, 
the king of all food-ash, occupies the most prominent place. The trout 
is one of our most valuable fresh-water fish, and recommends itself to 
the pisciculturist by many excellent qualities. The dearer, colder, aud 
more rapid in their flow the waters amre in which the trout lives the 
darker is its peculiar many-colored skiu. It seems'as if nature took 
special care not to mitke its appea,rance too etrikiug so as to attract the 
attention of its enemies, of whom man, after all, is not the worst. The 
trout, which in brooks reaches a weight of about three pounds, seldom 
more, is a very hardy fish and not very choice in its food. It is not 
timid, and can even be easily tamed, in which case, on account of its 
voracity, it can be accustomed to take its food from a man's htind. It 
is particultlrly well adapted to pisciculture, because its eggs are very 
hardy and can easily be transported a considerable distance. I ts  power 
of digestion is very extraordinary, and when well fed i t  grows quicker 
than most other fish. Its food is exclusiveiy animal, consisting princi- 
pally of insects, laI-Vt%, Bnails, and other small animals. All these 
water animals need aquatic plants for their existence, a i d  theRe plants 
are, therefore, necessary indirectly to the trout. It occasionaIly eats 
fish, but nerer shows as much liking for them as for the other articles 
of food mentioned above. When a number of trout living together 
llaro sufficient food there mill be among them but very few which eat 
fish, perhaps only one in a hundred, provided that the difference of 
size is not too great. The trout which eat fish grow quicker than their 
comrades ; in retired places they lead the life of hermits, and their flesh 
is less delicate than that of other trout. If  one succeeds in catching 
these destructive individuals no more fish will be eeten, for in th0 
shallow brooks there will rarely be any other fish of prey. Trout do 
not like the company of other fish j it is well, therefore, to keep them 
separate from other fish a8 much as possible. 

For spawning places the trout prefers shallow spots with a gravelly 
bottom, over which the water flows slowly and with broken force j the 
fecundity of the trout in a certain body of water depends altogether 
upon the extent of suitable spawning places. Whenever a brook has 
large stretches of gravelly bottom over which the water flows gently, 
it may be assumed with a great deal of probability that it contains 
trout. For supplying trout with food i t  is well if there are occasionally 
places where tho bottom is inuddy or peaty; a slow current is also much 
to be preferred to a rapid current flowing over a rocky bottom, because 
* lbJ'o~eol.ellen tcnd J'oZielZonstroht."-Tr~neI~ted from the Gormaq by HICRMANN JACOBSON. 
- 
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the former favors the development of mater plants and small aquatic 
animals. Trout are very numerous in clear mountain streams, flowing 
rapidly over their rocky beds, because they like the character of' the 
water; 'but they remain small, and do not get very fat; while slowly- 
flowing rivers, having muddy bottoms, but fed by many gravelly brooks, 
where the fish can retire for spawning, produce the largest, fleshiest, and 
best-flavored trout, which fetch the highest price in the market. It is a 
very general, but nevertheless erroneous, notion that trout, only live in 
water which is clear knd transparent as crystal; on the contrary, they 
seem not in the'least disturbed by the water being muddy, and, as we 
have seen, a muddy bottom even favors their growth. In Norway, which 
is famous for its delicate trout, they flourish most in rivers and brooks 
with muddy bottoms, provided suitable spawningbrooks are within easy 
reach. I f  there are in a body of water many stagnant places where 
aquatic plants grow in profusion, and hollow banks ivith entangled roots 
of trees and similar hiding placefl, the trout will flourjsh, even it' the water 
does ngt flow very freely. Thus the river Leith, in Scotland, for example, 
is 80 shallow in many places during the summer that one can almost walk 
from bank to bank without wetting his feet; but it possesses a series 
of stagnant puddles extending for miles, which harbor an abundance 
of very large and delicately-flavored trout. 

It is likewise an erroneous idea that trout require very cold mountah 
water; they are, on the contrary, very well able to stand warm water, 
such as is found in the plains during the hot season. It has been ob- 
served in Germany that trout strearus reached a temperature of21, and 
even 26, degrees RBaurnur, without iu the least injuring the fish. A 
warm temperature of the water is even beneficial to trout, as it in- 
creases their food very considerably, which is an important item, con 
sidering their voracity. It is well, however, for trout streams flowing 
through a plain to have here and t'here dong their banks bushes and 
shade trees, for during the heat of the day trout lore to stay in such 
shady places, at8 under the overhangiug branches and among the roots 
they find an ample supply of food, principally insects, which generally 
live on the leaves and are thrown into the water by the wind. 

Trout-culture is made comparatively easy by the circumstance that 
no other fish stays as steadily in one place without ever going far from 
it as the trout. Any person who lives near a stream, and is in the least 
observant, will be able to indicate the exact place of sojourn of this or 
that  particularly striking individual trout. Apart from the spawning 
season the trout live permanently in a body of water extending fre- 
quently not more than 60 to 100 feet, which enables the proprietors of 
small bodies of' water to zise them advantageously for trout-culture, 
When trout are well taken care of they prefer to stay within narrowly- 
confined limits; they learn to know man, approach him without fear, 
and even jump out of the water to get some food which is held out to 
them, in which case, however, one has to be careful not to get hurt by 
their sharp teeth. 
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If trout are well fed they begin to spawn when two year$ old, and it 
has even happened that trout only one year old have been known to 
discharge mature spawn. Two-year-old trout lay from two hundred to 
five hundred eggs, three-year-old ones about a thousand, and those from 
four to five gears old even as many as two thousand. To stock a mod- 
erately-sized stream with trout requires a t  least ten thousand young 
ash per annum. If this has been continued for three pars one may, 
with tolqrable certainty, count op good trout-fishing. As a general rule 
trout flourish better in brooks, where they take care of themselves, than 
in ponds, where they have to be fed artificially. They need humaii pro- 
tection only until they are able to seek their own food. Where there is 
no running water they can be kept in that which is still, provided that 
the latter is constant.lg kept pure by inflowing springs. 

If there are DO sriitable natural spawning places a spawning and 
hatching establishment may take their place; and it is well known 
that during the last decades a great deal has been done in the way of 
artificial trout-culture. It requires a good deal of technical knowledge 
to start and superintend such establibhments, but the expenses are very 
trifling compared with the great profit. Natursl trout-culture is much 
less profitable, because it has been calculated that, left to themselves, 
one thousand eggs will produce, on average, only one fish, whilst in 
a well-conducted piscicultural establishment eight to nine hundred fish 
may be raised from the same number of eggs. The very waters in which 
trout flourish most, hare frequently no suitable spawning places, and if 
the supply is Iimited to the, result of natural propagation the trout muat 
soon die out, or, a t  any rate, become very scarce. Young fry from 8 

pisciculturd establishment are best placed at first in small streams op 
brooks with a gravelly bottom and retained there for some time by 
means of a wire grating. 

As trout find much more food in the brooks and streams above referred 
to [sluggish, well-shaded waters] than in gravelly mountain streams, 
and consequently grow ftWh3r and acquire a more delicate flavor, a wide 
and exceedingly profitable field is here opened to the pisciculturist. 
The prejudice that trout are difficult to rdise and that they are very 
choice in the selection of water cannot be sufficiently combated, Ad 
soon as they are abld to  forage for themselves they will be satisfied with 
almost any kind of water, provided it contains sufficient food. A brook 
containing pike and perch, but no spawning places for trout, will have 
to be stocked with ten times as many souug. fry, if any good fishing is 
looked for, as are required for an open mountain stream which is free 
from those two fish; but by means of artificial pisciculture the necessq- , 

Quantity of young fry can easily be-procured. 
Mr. Peard, an Englishman, has made very practical suggestions for 

improving small trout:brooks. As we have seen, trout flourish best in 
streams which have not only a gentle current of water flowing over 
eveu places, but also a considernbIs number of large, deep, and oalm 
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pools. These are the favorite hiding places and winter quarters of the 
fish: as the aquatic plants grow in profusion in quiet mater, supplying 
ample nourishment for insect life, and quantities of food are usually 
brought together in such places by the currents. Wherever there are 
no such pools they can easily be made artificially, for which purpose 
cross-dikes are constructed in the bed of the stream, at a distance of 
one hundred to one.hundred and fifty feet, and strengthened by sod, 
sand, and stones. Below these dikes holes are dug, three to five feet 
deep and six to seven feet long, in each of which are placed some large 
and several small stones, or flagstones. The fish are thus provided 
with suitable hiding places, and fish thieves are foiled in their endeav- 
ors to catch trout with nets. As these dikes produce small waterfalls, 
the pools are increased by every high water, if proper care is only taken 
that the floods do not carry the dikes away. They should extend sev- 
eral feet on the bank, so as tqprevent t h e  water from flowing past them ; 
and then the soil carried along by the stream will coutinually make the 
dikes stronger and stronger. 

In  our age, when it is often so exceediiigly difficult for a man to make 
a living, it is absolutely necessary for the farmer aqd landed proprietor 
to husband his resources, and to derive the greatest possible beuefit 
from his property. A stream or a pond, unless used for purposes of 
irrigation, was formerly considered almost like dead capital, aud at- 
tempts were even mnde to lay it dry, with the view of usiug the land 
thus gained to greater advantage. In our days no landed proprietor 
ahould be found guilty of such folly. By utilizing such waters for 
pisciculture, the first expenses of which are, as a general rule, very 
slight, a tenfold greater profit can be realized than by laying them dry 
and using them for agricultural purposes. In nearly every part of our 
.countrJ: there are thousands of such ponds and streams which at, pres- 
en t  are entirely useless, but which if stocked with fine food.fish would 
become a rich source of income to their owners. Of all the various 
branches of' pisciculture, trout culture is certainly the easiest and most 
profitable, and all persons who are in any way in a condition to carry 
an this business should give all possible attention to it. 

aLSO.-SUARCIFY O F  SALmON IN THE ClTTLE SPOWANE AND OTHER 
.%TEEAD18 ON THE PACXFIU COAST. 

B y  LIVINGSTON STONE. 

[From a letter to Prof. 6. F. Brtird.] 

It looks os if this year would prove a poor one for salmon a t  the' 
Spokano River as well as McCloud Biver. A letter from Lane 0. Qil- 
liam, of Spokane Balls, Wash., dated September 17,1883, says : '(1 have 
just completed my second trip to Little Spokane, and as yet no salmon 
to speak of are running. The Indians, who are encamped here in geat  
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numbers anticipating a large run, are uneasy and fear the fish are not 
coming. Yesterday morning they caught eight, which‘was the largest 
number taken a t  any one time aa yet. A white man living in the neigh- 
borhood toId me that last year he made a rough estimate of the salmon 
taken by the Indians. He thinks they had between 40,000 and 60,000 
drying at one time, about October 1. 1 will make another investigation 
about October 1.” 

The injury to the McCloud River salmon this year, due to the blasting 
of the Norbhern Pacific Railroad, which will be completed this winter, 
is7 I am happy to say, in all probability, but temporary. Tho next year’s 
run will probably be the same that i t  would have been if the railroad 
had not been built. 

The result of my researches on the Snake River are that no salmon 
ascend as high as the crossing of the Utah and Northern Railroad, and 
that there are no salmon as high as the foot of the American Falls on 
the Oregon Short Line Railroad. The salmon probably cannot get. 
over Shoshone Falls. In  the spawning season there are a great inany 
salmon at the foot of these falls, 27 miles from the Oregen Short Line 
Bailroad. 

CHARLESTOWN, N. H., October 6, 1553. 

131 . -TOTAL A M O U N T  O F  SHAD A N D  E E R R I N G  CJAUQ€KT ON TEE 
POTOMACI RIVER D U B X N G  TEE ElPRING OB 185%. 

B y  GIWYNN HARRIS, 

Illepeclor of Marine Proaucta for tbc District of Colunibia. 

During the month of February there were 5 shad and 925 herring 
caught. The first shad was caught February 21, about 75 miles down 
the river, and just below Mathias Point. The toMs for the season are 
a8 follows : 

Shad. Herring. 
Landed in Wa&ingtoll ................... 349,140 6, 600, 726 
Landed in Alexandria.. ................... 106,000 3,600,000 
Landed iii Qeorgetowa .................... 8,000 815,000 
Shipped to Baltimore from Glymont ........ 3,372 .......... 

. Sold on difYerent shores ................... 2, BOO GOO, 000 

Tottils.. ........................ 468,012 . 11,616,726 

Some of the fishing shores have quite a local trade; for instance, 
Chapman’s, Budd’s Ferry, Moxley Point, Bryant’s Point, Freestone, and 
other shores. I think the estimate for these sales is small. The amount 
put down for Georgetown I think will also include the fish caught a t  
Little Palls and Chain Bridge. 

WASHINGTON, D. U., July 1,1882. 
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March 21 ....... 
March 27 ....... 
March 19 ....... 
March 28 ....... 
March19 ....... 
March 15 ....... 

13!3.-DATES OF THE APPEAIXANCE O F  H E R R I N G ,  B E A D ,  BASS, 
WAWTOGI, S C U P ,  P B O R T F I S H ~  @ISH-EAWXS, EKINCFIBHEBM, A N D  
G R E E N L A N D  REAL TN TAUNTON R I V E R ,  WBOM 1811 T O  1883, IN-  
4JLURIVE. 

B y  ELISHA SLADE. 

[From a letter t o  Prof. S. F. B8ird.j 

March 27 
March a1 
March 23 
March 80 
March81 

adarch 80 

Table of the dates of tho appearance of six  species of $ah andof two spccicaof$sh-eating birds 
i m  Taunton River, Somerssl, Bristol Count#, Massaclwetts, latitude 4LQ 47' N., longitude 
71° 8' T., from 1871 to '1883, inclueire. 

March 6 ........ 
March 17 ....... 
February 28 .... 
March 14 ....... 
March 6 __..__ .. 
March22.. ...... 

~871 .......................... 
LE72 .......................... 
,1873 .......................... 
1074. ......................... 
1875 .......................... 
1876 .......................... 
1877 ......................... 
1878 .......................... 
1679 .......................... 
1880 .......................... 
1861.. ........................ 
IBR2 .......................... 
1883.. ........................ 

March 26 
March 24 
March 10 
March 21 
April 3 . 
April6.. 

March 7 ..... I .  .I March 14 

March 11 ....... 
March 24 ....... 
Mnrch 28 ....... 
March 20 ....... 
Mnrch 26 ....... 
March 28 ....... 
March 27 ....... 
March 22 ....... 
March 21 ....... 
Fobrnarv 20* ... 
March li ....... 
March 81 ....... 
Maroh 20. ....... 

March 7. 
March 22. 
,March 24. 
March 19. 
March 28. 
March 20. 
March 18. 
March 2. 
March 14. 
Fobma 27.* 
March 
April 1. 
March 16. 

Jnno 8 ........ 
Jnno 12 ........ 
June 2 .  ......... 
Jnnc G . .  ........ 

....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ........ 

Novcmber 21 ... 
Novcmbcr 30 ... 
Xovcmber 22 ... 
Novcmber 20 ... 

March 10 ....... 
March a i  ....... 
A ril2 ......... 2 arch 21 ....... 
April 4 ......... 
March30 ....... 
March 28 ....... 
March 17 ....... 
March 21 ....... 
March 15 ....... 
March 24 ....... 

1 April 1 ......... 
April 0 ......... 

May 27 ........ 
Juno 7.. ........ 
Juno 16. ........ 
Jnnc 8 .......... 

A ril27. 
&y 8. 
May 13. 
May 8. 
May 16. 
May 4. 
May 1. 
April 25. 
May 0. 
April 20. 
April 29. 
May 7. 
May 2. 

November 20 ... 
Norembcr 20 ... 
Novcmber 28 ... 
November 19.. . 

Scup (Stenotontw, J+ront6& ( M ~ c v o -  Fish-hawk (Paw Kin 5sher 
Yenre. armropa). gRdWpWinOBU8). dion halia2tue). ( U e q ~ t  alcyon). 

-~ 
1871.. ........................ 
1872 .......................... 
1873 ........,................. 
1811 .......................... 
1876.. ........................ 
1876.. ........................ 
1677 .......................... 
1878 .......................... 
1879 .......................... 
1880 .................... '..... 
1881. .................... ,. ... 
1882 .......................... 
1883....... ................... 

June 3.... ...... November 27 ... 
June 10.. ....... Novcmber 20 ... 
June la. ........ November 28 ... 

Map 26 ......... November 30 ... 
June 4.. ..... ...I November 28 . ..I 

I I I I 
* Bieh-hawks and kingfisher8 remained bhroughout tho winter of 1879-'80. 

The appearance of the Greenland seal, Phoca. Breenlandica, in Tauq- 
ton River during the past 12 years has been as follows: 1871,, Decembe'r 
1; 1872, December 6; 1873, November 29; 1874, December 6; 1876, De- 
cember l; 1876, December l; 1877, November 29; 1878, November 26; 
1879, December 9; 1880, November 26; 1881, November 26; 1882, No- 
vember 28; 1883, December 2. 
SONERSET, BRISTOL COUNTY, MASSAUHUSETTS, 

November 20, 1883. 
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