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Fishernen «...eeeeenn.. .- o9
Fishing centers 66-57
Monteroy shipments {o San Fran-
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Porsons employed..ocoooevie i 62
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Auet8 covieiiiiii e 60
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Prices of difforent fish, 1888 ........ 169
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Apparatus, methods of capture,

Lait, ele. ... . ool 103
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San Francisco market trade...140-141
Oyster flshery..ooveeeenaneannas .153-157
Russian River flsheries -.......... 144-145
Soa-otter hunting .....oco.ooooiils 112-117
San  Francisco fisheries, tabular
statoments. .o.....ooiianaat 70, 159-160

Species, abundance, scasons, etc .. 118-125
Tomalos Bay, fishories of...
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Whalo fishery . . 7401

Boats and apparatus of capture. 82-83

Tinancial results, eateh, ete ... B7-88
Mecthods of capture, preparation
of produets, ete....oooo.LL. 81-86
Species, seasons, ete..oooooa. 70-81
Tabular statements as to whale
fishery coo.ooiiiiiLl 89-91
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Pago.
California, fisheriea of —Continued.
San Luis Obispo County fisheries...... 49-56
Apparatus and capital............. bt}
Boats .oovienie i 51
Fishermen and shoresmen, lay, ete. 51
Tishing-grounds, apparatus, meth-
0d8,8tC. .. oeeiiiiii i H1-52
Personsemployed.......... .ee 55
Preparation of products. . H4
Products and valugs ... 55
Shore whale fishery.. . 652-54
Species, seasons, ete............. . 50
Santa Barbara County flsheries........ 4249
Apparatusg and capital ............. 48
Apparatus of capture.............. 46
Boat8 «ooiii i 46
Fishermen .........ooooiiiaiiaaans 46
Fisbing centers .. 43
Fishing-grounds ... .. 45
Mothods of fishing................. 47
Monthly shipments to San Francisco
by Pauﬁc Coast Steamship Com-
pxm) ............................. 49
Porsons employed....oooeaiioon.. 48
Proparation of products, markets,
and shipments ....... 47
Products and values 48
Species, abundance, scasons, ete ... 44—45
“Sants, Cruz County fisheries ........... 62-67
Apparatus and capital ............. 67
Apparatus and methods. ........... G4
Boats c.oeiriinaraiaanaaiaes 64
Fishermen, lay,etc.......... 64
Fishing centers .. .. 63
Fishing-grounds ..... 64
Importance of fisheries G3
Peorsons employed....cooeaieenenen 66
Proparation, transportation, mar-
Kkots, 68C coenveiniiaaieiieaea s 65,66
Products and values ............... 67
Species, gongons, etc.....o.oieaann. 63,04
Ventura County fisheriek .............. 42
Canning halibut....oooooooiii il 18
Chinese junk fishing of Sun Diego County.. 31-33
Columbia River Fishormen's Protective
10573 117 204, 205
Comparison of fisheries of Pacific States .. 12,13
Daily Astorian quoted ....oo.oooviiniann.. 224, 225
Destruction ot fish by sca lions ............ 125
Extont of fisherics of Paclfic States in 1850
and 1888, comparative tabulated
atatemoent. ..ol 14
Fishing centers referred to—
Aberdecn . ..o.oiiiiiiiiiaes o240
Astoria ............ 199
Baudon ..... 184
Bay Center. . 237
Benicia........ 161
Black Diamond .............cccenlt veeee 181
Bodoga.coiviiiiiiii i eeeeeaes 142
Carpentoria . . 43
Clarksburg. .. 161
Chipps Island 161
Collinsville 161

Page.
Fishing centers veferred to—Continued.
Courtland ........ooiiiiiiiiiiiicieans 161
Dungeness . 245
BIK CIly o ooeeeieeieiecriaeeeaes 103
Eliensburg. . 179
Fisherman .. 142
Freestone . 142
Goleta .. 43
Hamlet omviviniiiia et 142
TICTACO « - - eceaeaecemamenanaannes " 200
Marshall ..o
Martinez...............
Monteroy ..............
Montesano
Noah Bay .
Nowport ..
OLyMIPIL < o oveerieieiereeaeanaeeaaen
Oysterville ........cooeaaiil eeaanaan 193
Pesgeadero. ...t 57
Point Alones...........oooceiiol 57
Point Conception . 43
Point Reyes. .. 142
Porto Costa . 161
Portland .. .oooiniiieii e 231
Port Townsend ......ooooiiiiiiiieen 244
Portuguese Bend....... ..ol 35
RioVesto coveeniiee i iiiiienienns 161
Sacramento .....o.ooaeiiiia. .. 161
San Diego.....oovniiiii L . 24
San Fraucisc 69
San Pedro. .. 35
Santa Barbara 43
Santa Catalina . ...l 35
Santa Cruz..... . 63
Santa Monica .- 35
Seattlo. .o e 244
Soquel oo 63
Suttervilloe. oo oo ieeiiiiiiiaiiiens 161
Tacoma ........... e 245
The Cascades 200
Tho Dalles . . 200
Toledo 183
Tomale: 142
Vallejo 161
Walnut Grove 161
Whito Point 35
Wilmington...... 35
Yaqnina City .- 193
Fishing-grounds, gene ruI re smarkson. ..o 9,10
Freezing fisli coeenioiiii i 226, 227
Freezing-houses 17
Fur-seal and scn-otter fisheries of Puget
Sound and vicinity. . ... 250-254
Halibut fishery of Puget Sound and vicin-
ity

Huwme, K. D, privatchatchery

Importance of Pacific fisheries. ... -9

Improvements in fishing vessels and boats. 16

Investigation of Pucitic Coast tishories--:
history of ...oioiiiiiiiaiiiaans 34

Lobster (Homarus americanus), mhoduc-
tion into Pacific waters. .
Mackerel fishery...occceeeiiiiiininiiaaiae.
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Market fisheries of Puget Sound and vicin-
R 248-250
Markot prices of fish at Cacéoma........... 249

Markets for cod, olc..
Oregon, fisheries of.. .. ..
Alseya River fisheries ..
Cheteo River fisheries .. .. .
Columbia River fisheries...c.o......-.

Astoria ...
Receipts of fishat ...

Apparatus .......ooooaaaeen

CloSe 8CABOM ..eeeeneonnenen enes

Damage causod by seals and sea

1 1Y SRR 220
Extent of salinon fishery .........220-224
Fishermen, lay, ot¢. . coveencecen- 204-207
TFishinggrounds ... ..coveeeennn-e 203-204
Froczing fish.....oovunreneeeneaens 226-227
Markots and disposition of prod-

UCES veennrrevrnasoransnnnanencs , 227-228
Mothods of fishing, cateh, ete. ... .213-220
Salting salmon.....oooeeriioonnnn 226

BLUTZOON . o nveevneneneenenn 226
Secondary products ..........eceont 227
Smoking salmon ...t 296

Species, seasons, ete
Tabular statements ......
Vossels and boats
Coquille River fisheries ..

.293-995, 228, 229
....208-200
...183-185

FElk River fisheries ......... .. 182
Koos Bay and River fisheries. ... 185-187
Nehalem River fisherics....... .. 198
Nestuggah River fisheries ............. 196
Products of fisheries in 1888........... 178
Roguo River fishories ................ 170-182

Salinon pack, 1877-1880............. 179

Artificial propagation............. 170-180
Salmon-canning industry in 1888 ...... - 176
Sikhs River figheries ........... . 183
Siletz Rivor fisheries ......... -195-196
Siuslaw River fisherica ... ... 190-101
Tillamook River fisheries ... ...190-197
Umpquah River flshories ... ...187-189
Willamette River fisheries. ...........230.232
Windehuek River flsheries............. .IR

Yaquina Bay and River fisherfes. .. ...102-195

Oregonian (Portland) quoted............... 228
Oyster fishery of Puget Sound and vicinity 267
Oyster industry of Shoalwater Bay........ 238-239
Persons employed in Pacifie States fisherics
in 1888, tabular statomont ........ 12
Persons referred to or quoted—
Aldrieh, Herbert L . .......... 70, 80-81, 83-85

Alexander, A, B.. .4, 5,30, 45, 53, 57, 58, 59, 64, 65
94, 100, 101,107, 122, 129, 130, 131
136, 146, 148, 150, 151, 153, 250, 262

Atlantic Halibut Company 265
Baird, Prof......ooooiiiieian 248
Baldwin, A H.oo oot . 20
Bartlett, I 1., and Sons . .. 82
Boan, Tarleton . .........5 6 104,105,121, 133

134,186,137
Boollh & CO oo iiieneiaaaas 164

Brown, Capt. Joshua ...... 251, 262, 2064
Brown, James Tepleman.............. 82,83

Page.
Persons roferred to or quoted—Continued.
Bryan, E.C. .. 20
Calder, Capt. Silas. .250-262
Clark, A. Howard ... . 4
Cogan, Capt...... .. 81,84
Colling, J. W ... ..., 250
Ligonmann, Prof. Carl M ............... 20
Elliott, Henry W
Gaither,B............. e erreeenn
Garibaldi, Mr ...... ..

Gilbort, Charles H . .6, 165, 201, 202, 203, 207, 225
Goode, G. Brown 119
Gorbam.C. E...
Grabam, Q. P...

Hammond,J.P.......o.....iii.. .2
Hapgood, A.S..........iaee.. PRI
Herriek, Mr. ... il
Hudson,C.B..ooooiie i
Hudson Bay Company..o..c.coieoeeean. 260
Huomwe, R.D...... 11,180
Hume, William .. 167
Hume, George W ...l oo ool 167
Jacobs, Capt. Sol............... 17, 261, 263, 264
Jones, Maj. W. A . ... 201, 212, 217, 218, 222

Jordan, DavidStarr..6, 28, 35, 36, 42, 43,44,47,62,

63, 119, 120, 121,122, 124,127,132,

162, 165, 170, 201, 202, 203, 207, 225
Kehoe, William .o..ooooiiiaiiL, 33
Kelly, Captain ...l 84
Kirby, IL. B.... 257, 250
Kirby, W. I ... 247

Lyndo & Iough....... .100, 106
MecCollam, Thomas W 97
MecCollam Fishing and Trading Co..... 100
McDonald, Hon. Marshall.............. 2
MeKinnoy, M. J ooiiiiiiiaans 218
Moraghan, M. B............ooiiiinnn . 154
AMorgan Oyster Company,....oooovenne 154
Myers, Mr ...l .. A7
Mgyors, George T' . 256
Nowcomb, Dr. W. .. 128
Nice, N Looiieiiiiiiiiiiae, ve. 220,221
Parker & Folters. ....covvnenanann.... 247, 256
Ratbbun, Richard. . ...-6,12,151,162
Reod, Capt. Joln . ... X1 |
Reed, Jotham ... .. 220
Seammon, Capt.......oooiiiiiiaiiiil 53, 54
Scotlo, Mr...oovvviinnnn.. PO 184
Sherman, Capt ... 84
Simpson, Capt. Robert. ..., 188
Slocum, Capt. Joshua ..

Smith, ILM ..o 20
Stearns, Dr. R.E.C. 125
Stone, Livingston ... . 202

Swan, Janes G....ooo.ooo.. .. 109, 246, 248, 251
Tanner, Capt. Z. L..6,29, 82,102,103, 104, 247,
250, 254, 255, 256, 261, 263

Tingle, Georgo R...ooooo L 1
Turner, LM ... .. 16,17
Turner, Capt. Matthew ..... ... ... .. 92,93

Yaunllook,J.C.ooooe i 30-31
Veniaminov, Bishop ..o .o oL, 113
Waller, Captain. ................ e 258
Wells, Fargo & Co.’s Express. 68
Wenzell, W.T ........ ceveaiaes R  §



890

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

1. FISHERIES OF THE PACIFIC COAST—Continued.

Pageo.

Persons roferred to or quoted—Continued.
Wilcox, W.A.

..4,5, 36,37, 58, 63, 64,77,03,04,99,

110 120,121,123,128,134,146,148,149,150, 151,154,

158, 162, 165, 201, 204, 206, 207, 212, 215, 249,267

Williama, G. W ..o 201, 213, 219

Williams & Bro., G. W
Winslow, Capt
Yaquina Deep Sea Fishing Cmnpnn)
Port Harford, Cal,, shipments from ........
Products of fisheries of Pacitic States in
1888, tabular statement ..........
Salmon, canned, shipments by rail and water
in 1889, tabular statement........
Salmon eanneries in British Columbia, 1876
to 1889, tabular statement........
Salmon-canning industry of California in
1888, tabular statement ..........
Salmon-canning industry of Oregon in 1888.
Salmon-canning industry of Pacific coast of
North America:
Aunual output 1876-1889............. ..
Tabular statomont for 1889.............
Salmon-canning industry of Pacific States,
tabulated summary of....
Salmon canning at San Francisco
Salmou canning on Alseya River
Chobalis River.
Columbin River.

213

24
176

Coquille River......... 184
Klamath River......... 174
Koos Bay .....o..oo..n. 186
Neconicum Creck . 198
Nestuggah River . 166
Puget Sound... . 200
Rogue River ... . 179
Sacramento River..... 166-169
Shoalwater Bay ..... .. 239
Siuslaw River.......... 190
Swith River............ 74
Tillamook River ....... 197
Umpquah...... 189
Yaquina Rivor 104
Salmon canning, Jordan and Gilbert on...225,226
$almon catch of the Sacramento............ 166
Salmon fishery of Colwmbia River......... 220-225
Salmon fishery of Puget Sound aud viciu-
BbY o eeenreiem e e e eraenanas 954-260
Salting salmon ............ ctiweresesecnnren 226
Salting BtUrgeon -........cooooeiiiieiiine, 226
San Diego Sun quoted ........... . 29
San Francisco Chronicle quoted.. . 76
Sardine canning......ceceieeaao. . 158
Scopo and object of report . . 5
Shad in Haumboldt County ......... ... 1M
Shad, introduction into Pacific waters...... 11
Smoking salmon .. .......oiiiiiiiiiaiaiaas 226
Species referred to—
Abalone ...........

Aluska pollock
Albacore. ..
Anchovy’....

Atka mackerol

Barracuda.oooeini i 25, 26. 30, 33,
34, 36,37, 44, 45, 60, 67, 68, 64, 71, 122, 140

-Bass, (866 Sew bass and Black bass.)

Pago.

Species reforred to—Continned.

Bastard halibut (geealso Halibut).36, 50, 57, 110
Bay sole. (See Sole.)

Black bass ........
Black-cod .
Black perc 11 .
Black-spotted lmm (
Bluefish...oooovii i :
Bonito..

..... 246

.30. Ji 34, 36, 37, 45, 50, 57, 58, 71, 121, 140

Brook trout.........ooeeana... G4, 141, 171, 231
(See Mackerol.)

Bulls-eye mackerel.

Buttor-fish ...... ...l R P4}
California popano 121
Candle-figh. . 120
Capelin co..iiiiin i 104
Carp.,ceeeeneeaaennes 11, 124, 140, 144, 162, 169
Catfish.................... 124, 140, 161, 162, 169
Chinacroaker.. .......oooiamiiia it 26
Chub. . i cieeae i 123, 162, 169
Chub mackerel.  (See Mackerel.)
Clam............... 28, 13, 36, 45, 50, HK, 104, 124,
133, 141, 142, 147, 172, 193, 203, 237, 241, 248
Cockle ..o 248
Codfish 270,73, 91, 246, 257
COTBRIL . et iieeieeiaaai et 120
Crabs. voovoeiioiiciaianans 28, 65, 125, 141, 248
Crayfish ........... 28, 33, 36, 44, 45, 141, 203, 231
(67 71173 AR . 26,36
Cultus-cod.............. .20, 120, 140, 246
Dogfish....... ... 44,124, 248, 257
Tel........ , 44,124, 140, 103
English s0le..oooviiiiiiaiiiannaan.ns 119
Tat-head ... 20,36, 44
Tiddler-crah 28

Flatfish (see also Flounders).......... 119, 140

Flounders. .25, 83, 34, 36, 57, 58, 104, 119, 125, 132,
147, 171, 182, 184, 186, 188, 193, 202, 237, 246, 257

Tlying-fish 36, 44

Frog ...... 25,141
Fur soal.... 28,72,100,110, 117, 234, 235, 245, 250
ITUD e e emeee e aaeeseamencaeananns © 120
Hairaceal. .coeeennieiinenaans 44, 72, 252, 257
Hglibut ... 25, 44,
104, 119, 233, 215, 241, 246, 250, 257, 260, 266
Hardhead. . 162. 169
Hurdmontll teececesscescntosaatnensorans 144
Horring - .eeeeveeenns ..:.25,27,33, 34, 37,
60, 104, 105, 122, 125, 132, 141, 142, 108,171,
180, 182, 184, 186, 187, 103, 202, 237, 240, 257
Horse-inackerel ....... 36, 44, 50, 57, 58,121, 141
Jowfish.....oooiiiinan 25, 20, 36, 37, 44, 45,122
£ €1 01 252
Kingfish .............. 36, 44, 50, 57, 58, 121, 141
Tady-fish.ooooiiiiiiiiiiiiiiiiaiiees N 25
Lake trout. (See Salmon trout.)
Lamprey 6l enaemieneniinnns 180, 202, 230
LANt.eeerecireerareseanasannannans P 104
LobSter e aaiareennaraaeaccacrennceonns 11,08

15, 16, 25,
27, 36, 44, 45, 50, 57, 58, 104, 121, 141,
Mountain trout. {(See Salmon trout.)
........... 25, 32, 36, 44, 57
.. 125,141
..124 141

Mackerel ..
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Pago.

Species reforred to—Continued.

0il shark
Oregon pike.
Oysters

47,45,70, 71,124, 141, 142, 153,
154, 155, 103, 231, 282, 237, 248, 248, 267

Pereh ..ol 26, 36, 44, 50, 57, 120,121,
125, 141, 142, 161, 163, 169, 171, 180,182,

184, 186, 188, 193, 203, 231, 237, 241,246

Piko coeiiininnnans 123, 141, 144, 161, 163, 169, 202
Pilehard ..ooceeeeeeiiioaacomearonianes 158,169
DU P DRSSPSR PEEEEEE RN 246
Pollock...... 104
Tompano. . .25, 36, 44, 50, 57, 58,121, 141
POTHOC .« ocnennnmacannmmosmenemesoss 120, 237

27,30, 257

Porpoiso ..
126,141

Prawn ....

Queenfish . aoeieiiinia e 121
TRAGNET - ceeeecvemecanansenmnasoenmrnns 120
Redfish .o...ooonnn 36
Red perch.. 4
Rock-bass. (See Rockfish.)

Rock-cod. (See Rockfish.)

Rockfish .......... 25,27, 29, 34, 16, 47, 44, 49, 50,

57, 58, 120, 141,186,183, 241, 246, 250, 262 '

'Rook-lobstcr .-.28,33,36

Rocktrout.....coocvennns

Roncador........- '
Sacramento Pereh cooooooooioiiaeenony 121 .
Sacramento pike. oo ooiiiiiaiienaiaeaee 123 i
Salmon . .ooooaaant !

G4, 63, 70, 104,105, 122,125, 141 142, 144,
161, 162, 166, 169, 171, 174, 175,178,179,
180, 182, 183, 184, 186, 187, 190,101, 103,
196, 198, 200, 201, 202, 230, 231, 232, 233,

237, 241, 212, 243, 246, 247, 250, 234, 257

Salmon trout .......... G4, 122, 141, 180, 182, 184,

186, 187, 188, 202, 210, 231, 237, 241, 248

Sardjno......... 25, 27, 36, 44, 50, 657,123,132, 141,

158, 171, 180, 184, 186, 202, 237, 241, 248

121

Seallop. 28, 36,45

SCOTPCNG - evvarennnaeneaeennennseamsenns 120
Semlpin coveeraiiiae s 44, 57, 58, 104, 21

AT (T 1V Y PO 25, JI

36, 45, 50, 57, 58, 64, 121,122, 141, 142

Seaclim o 338

Scal (see also Tur seal and Hair seal) .37, 125,

) 142, 233, 252

Sea ljon coooeeiiaoen. Ceceecenaanaaan 37,44, 45,

58,72, 117, 125, 139, 142, 252, 257

SCAIMOBB s eeernnraaaaccecnocnannnccsccns Gl

Son otter.28, 44, 72,111, 112, 113,117, 243, 246, 250
Sea trout .26, 57,120, 121
Bop turtle coveeveeincarncesonsennanaaane 125
Sea-urchin . . 61
Shad.....oeeeens 11, 37, 50, 58, G3, 64, 65, 123,125,

141, 161,162, 169, 171, 184, 187, 188,202, 247
3G, 37, 44, 57,58

Shrimp ceeeeeeeanees 70,71, 125, 141, 147, 15, 248
Silvorside 122
Skato . vieeeiniiaiaes 57,124, 141,237
Skipjaclk ..cooeennaen 45,121

Smelt...o.ooaieannn 5,32, 33, 34, 306, 44, 45, 49, b,
57, 68, 120, 122, 126, 132, 141, 142, 171, 180,
182, 184, 186, 187, 103, 202, 231, 232,237,257

. Page.
Species roferred to—Continuwsd. ‘
SOCKOF O ettt aiaiee s 258
Sole. . ennns 119, 180, 184, 186, 188, 103, 202, 237, 246
Spanishuackervel .. ... 25,44, 45, 57,120, 121, 141
splitetail coooeoo oL 128,162, 169
Squid....... .57, 58, G0, 70, 124, 133, 141
Stingray ...
Striped bags 211,122,141, 1G3
Sturgeon ............. 124, 125, 141, 144, 147,161,

163, 169, 184, 186, 202, 231, 232, 2147, 241, 257
Sucker oo
. Surf-fish ..

Swordtish .

Terrapin.. 125, 141 163
Tomeod...119,132, 141, 184, 18(‘ 187, 237, 241, 246
Top smelt,  (See Smelt.)

Trout. (see also Salmon trout)...... 142, 144, 161

' : 162, 202, 230
T'urbot ...119,246
Turtle ..125, 141
Vormillionfish......... ... ... . 120
Walius ..o, 72,111, 117
Whalo ... ..44,45,50,58, 72,79, 243, 245
Whitefish. ...26, 29, 36, 44, 57, 58, 230
Whiting ..o 36
Yollow-fin ... oo 20
Yellowflsh.ooooooooiiiiiiiiiiaie, 16
Yollow-tail........ 25,87, 20, 36, 44, 45, 57, 58,120
Y UBO. e 121

- Striped bass, introductioninto Pacific waters 11

Suggestions as to Pacific const fisherics ... 15-19
Synopsis of report.........oeiiaoL. .. 260
Trangportation, remarks on ..ol 19

| Vessols referred to—

Abram Barker coooloaeiiiaiiians 80, 87, 89, 01
Adrianna .

Alerte.cneenanns T 02,03

Alico KXnowles
Alton.........
Androw Ilicks.c.ooviiieiiainans
Angel Dolly .
Annie......

Bl . oeeeevaneee. A 89,90
BOIUER ceeeanaeaiaiaananeemeannnens 80, 90
BOIVOAOTO. e ee e cceareananvansaanacecnns 89,01
Bortha ..ceneivennennnns . 89
BODANZR eenenenencnennns . 05
TOYB ceccaeaennn ..167,164
Bounding Billow......ooviiiiiiials 89,90
Capo Horn Pigeon coeeee o ciaan 89,01
Challenge e e e iiaa i iaannns 167, 164
Champion. coeeeieniiiiiaeiiaeanians 251
Charles W. Morgan c....o....ooiiiin. 89,01
City of Astorin ...l 208
City of San Diogo...oooooiain oo 110,117
Colouel. oo e 164
Constitution .......oooooiiill 04 05,906,103

Corleeseeanssceieniteeninnnecennnaeees 89,00
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Page.
Veasels referred to—Continued.
[071) @ 1 ¢ s DU R 110
(07773 94, 95, 96, 98, 100
DADAY «eemennrenreennenenae e eannans 157
Dashing Wave.
Fdward . Webster........... 244, 251, 261, 262

89, 90

b 0} 173 (IR
Emma ¥, Harriman....
Eudora.
Equity
Fannio Samos

TFlectwing . ..
Flying Dart.....o.oooieiiiiiiiiiiann.s
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IDg.cieiieriiieeriasiisanne. 251-264
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2. STATISTICAL REVIEW OF THE COAST FISHERIES—Coutinued.

Page. Page.
New Jersey— Continned, Texas—Continued.
Products. ....ooiiieiiiiiiiii 320 Tersong employed...oooooieiiiiiiaiii. m
Shoro fisheries : Produets. .ooooooiiiiiiii e 372
Products...o.ooviveiiiniieene. 329 i 373
Yield by apparatas c..ooooonn.. R 472
Secondary products. ...l 330 372
‘Vossel fisheries: United States : \ h
By customs districts............... 331 Alewife caleh by sectiong. . oooooooan.e. 285
Products. ..ovvnieiieneiaiieaia 329 Alowifc cateh by States. ... 285
Now York: . Capital invested by sections . 280
Apparatus and capital......o...oll $24 Capital invested by States. 279
Mecenbaden industry ...l 328 Tucrease or deercase in fisheries, p .
Persons employed. . ooeeneiei il 324 centages by States .. 284
Products S 82D Meunbaden industry 281
‘Vesacl flsheries by customs distr 1('ts 325 Oyster yield by soctions ... . 286
Yield by apparatus ................. ..320-327 Oyster yield by Statos 286
North Carolina: Persons employod by sectious ......... 278
Apparatus and capital. ... Persons employed by States ... 278
Mecephaden industry. ...l Relative rank of States by fisheries.... 283
Persons cmployed Shad cateh by seetions. ..ol 285
Shore fisheries, yicld by apparatus. .. .354-355 ! Shad cateh by States ..o 284
Produets .oeueeeieaeeerieiaenaeenan , Values of fisheries by States........... 280
Oregon: I Values of fisheries by seetions ......... 281
Apparatus and capital 377 i Vessels employed, average figures ... 283
Persons cuployed. ... 376 ¢ Virginja:
Products. ..o eieeiiiaiiiiiiiiiiien, 377 | Apparatus and capital ...l . 345
Pennsylvania: | Menhaden industry..oeeoeeiiiaiaa., 349
Apparatus and capital ... BRES Oyster fishery:
Persons ecmployed ..ol 334 I Apparatus and capital ... 350
ProQuetS . covecnrnniinenearaneenionens 334 Pergons employod.....oveeiennoni. 350
Shoro tisherics: i Troduets......ooannen. . 380
Products..cone o iiiaiieiii e 884 , Vessels by customs districts....... 350
Yield by apparatus ... 335 Persons employed...ooveieiiaieicis 345
Vesael fishories, products 934 l Produets ... 3460
Rbodo Xsland: N Shore fisherics:
Apparatus and capital ... 312 Products...oo.ooooeniii e 346
Menhaden industry 316 | Yield by apparatus ... 348
Tersong uﬂploycd 312 . Vessel fisheries:
Produels..ooooveen it 313 , By customs districts. ...t 347
Shore isheries, )u-)-] bv apparatus.. 315 ‘ Prodiets.eooeenioes i 346
Vessel fisheries: Vaensel oyster fishery:
Ry customs districts ............... 313 , Peorsons employed by customs dis-
By fisheriey. 315 ) 351
Yicld by n]lp-lhlfll‘i 314 4 Yiold by customs districts aud ap-
Yield by fisheries ... 314 | PATALUB Looveiiei i 151
South Carolina: Washington:
Apparatus and eapital ... 357 ’ Apparatus apd enpital .ol 378
Persons employed...... 356 i Persons employed...ooooooiil 378
Troducts .- . 357 Produets. ..o on e 378
Shore fisheries, vxcld by apparatus.. ... 358 I Shoro fisheries, produets......oooooonnn 378
Toxus: Vessel flsheries, produets.............. 378
* Apparatus and capital ...l 3N
3. DISTRIBUTION OF FISIL AND EGGS.
Analysis of report . ...ooooiiiei el 379 | Lake trout egge, fry, and ne-year-old fish.. 385
Brook trout eggs, fry, and one-y 384 ' Landlocked salmon cggs, fry, and ono-year-
Brown trout ogys 384 | old fish 81
. Caltfornia salmon cggs aud fi .. 380 ' Tuohsters, tablo of distribution............. 303
Carp doposited in public waters...... 393 | Lobsters, transplanting . ..c.oooooeeeenannn 379
Carp distributed to private applicants . 392 ¢ Loch Leven trouwt eggs ..ooooooneeneeiozne 383
Codfish fry............ 480 | MACKEIOl. s oo vencmne s cnemnmaanaene . 300
English solo 389 'I Ponobscot or Atlantic salmon cgys, [n.«nnl
. G°1flﬂ”“ ------------------------- 302 ono-year- old fish 480-381
Tudigonous fishes of Misslusippi Valley ... 904 ' TAKO POreh fTY covenererernrossaaesraenans 30]



INDEX TO APPENDICES.

3. DISTRIBUTION OF FSH AND EGGS—Continued.

Page.
Pollock fry. . ovveeiaii i, 390
Rainbow-trout eggs and one-yoar-old fish .382-183
Red-cyoperch........o.ooooL ... 300
Solbling cggs. ... UB6
Scup 390
Scabass 390
Shad and shad eggs, summary of produc lwn
and distribution. ....oooiiiiiiiiaonn 389
Shad fry distributed, summary by river ba- w50

Bins.......... R R

Akutan, voleann of .o.ceoiieniieniiieinees 5‘9:]
Almmtms Bay aud Newport Harbor.... 425
Alaskn Coast Fishery Company station.. 409

. Alexander, &. B., fishery expert, roport of . 4.)0-4/0

Algodones Lngoon Oystors ilhe.oeee ioienen 442
Alijos Rocks.coveeaeanniiaenns . 466
Alijos Roclks to Clarion Island...ccoeenann 432434
Anacapa Island. ... . 30,431,460, 463
Anderson Rock «.ovvieeeniiiiiieniiaaeniins 400
Atkins Island.. 405
Bankoff Gray's lInrbor, Wasghington....... 474
Barracuda and bonito, near San Diego...... 457
Bocher's Biay.emeeerenaeieeen i 420,461
Beshow or black cod fishery «.o..oooooon. 478
Big Koniughi Island .......ooooeeaint 404
Braithwaito Bay ..., 467
Capo San Luma to San Iy .mcm:n PO & i A3 |
Carmen Island ..ottt iii e 438
Carmen Island to Conception Bay and Guay-

MU e eeeaetemnrannaennameeneanns 43843
Caton le.uld 401
Chart of Cortez .v.ml l'.muu Bauks. 512
Chernanbura Teland. oo oooa... . 405
Chirikof Island ... 408
Clarion Island .. 432434, 466 «
Clarion Island to Svcorro Island........... 434, 435
Const of Oregot. cooeen e ann. 421422, 446-447
Const of Waghington.........ooo...0 446, 443-449
Colorade River to Guaymas............... 440-442
Coneeption Bay ..ol 469
Consag Rock. ...l 440
Cortez Bank cooo.oooooov oot 425, 426, 451454, 355
Departure Bay o Scattlo........oooo.. 410
Doparture Bay to Unalaska..... .. 846
Dredging and trawling stations, record.. . 491-496
Laglo Harbor covovniioonioiiiiiiiiiiiinn 402
Tish and fisheries about Santa Barbara

islands and chunnels.oo.ooocooonLl 163-465
Fisherics about San Diego. 455458
Ilattery Bank, Washington - ATT4TR
Guadeloupe Island. ..o ool 432
Guadeloupo Island to Alijos Rocks ........ 432
GUAYIAS . <o eeieeni e iovae s aieaaaaaas 460-470
Guaymas to Capo San Lueas. ... 4424443
Guaymas to head of tho gulf and return ..470-471
Guaymas to mouth of Cotorado River. ... 1389-440
Halibut  fishing, Washington to Sitka,

AlasKa oo 472-474

-Hoceta Bank. Oregon........oo.... 422,428, 446, 474
Humboldt Harbor..ooooooooean oo {01402
- Hydrographic conclusions. ................ 1146
Hydrographic sonndings, rocord. ... ... 181-4490

Page.
Shad fry, statoment of doposits............ 387-388
Steepshead . ... ool 390
Specien distributed, additions to 379
Summary of distribution. 380
Tonel ...l 301
Transportation box, new form of. . 379
Whiteflsh cggs and fry ............... .. 386
Yearling flshes from Mississippi River.... 379

4. ALBATROSS EXPLORATIONS.

Toncenracies in U, S, Coast and Gicodotic
Survey eharts. ... oL 404405
Islands and channels oft Santa Barbarn. . . .498-430
Johnston, Marbury, navigator, report of .. 479-480
Kadiak to Middleton Island ........... .. 411-412
Kiyavak Bay, entranco to....ooee oo ... 409
La Paz to Conception Buy and Guaymas. .466-469
La Paz to San Josef Tslaud.
Ienard Rock......
Long Beach .

Los Alijos..........o. ..., 432
Los Coronados to Point Fermin. .......... 427-428
Mackerel near San Diego. ..o ..., 156457
Magdalena Bay . ) 471
Marmeot Island 412

Meteorological yecord. . ......o............503-512
Middieton Island
Mitrofania Bay to Old Harbor, X

Monument Rock ... 434
Mulege River..... 469
Navigator, report of 70-480
Needle Rock . . 408
Off Bavelay Sonnd, Vancouver Island . 419420
OIF Yauuina Bay, Ovegon, 475
Old Man Island ... ... . 300
Old Harbor to St. Paul, Kadiak. ....408-411
Outer coast of Waskington .. 416-419, 42)
Qyster cannery at Guaymas..........ooo... 471
Tamplona Roeks {o De 414-415
Pour] flshery at La Paz ... 471
Toninsula Island...... 404
Poeraonnel c.oooooiiiiiiiiiiiiiiiian +.... 450
Petroff, Ivtn oo 400
Plauting lobsters ... oL 393
Port Hobson . .ooeii i i, 409
Portlock Banlo ...l L, 411-412
Port Townsend . 448
PriestRock ...l J0R-399
Puonta Refugio e e 441
Report of fishory export, A, B. Alexander .450-479
Report of mavigator, Marbury Johuston .. 479, 480
Report proper, by Z. L. Tanner............ 395-450
Richardson Rocks. .. 420,461 -
Salinas Bay. ... 437
Salt Pond on Carmon Istand ... . ... .. 448
San Benedicto Tsland. ...... .. -.435-436
San Benedicto fo La 1% 468
San Clomente Wsland ..o oo oL 455
San Dicgo to Guadslonps Island ... ... 431-4232
Sim Diego to tho Rovillagigedo Islnuds .. . 466-168
San Franciseo to Departure Bay ..., .. 395-1496
Sau Frauciseo to Doparture Bay and River. 472



896

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

4. ALBATROSS EXPLORATIONS--Continued.

Page. Page.
San Francisco to Seattlo . ...l 415-446 | Tanner, Z. L., report proper .....oooano.t 395450
San Josef [stand {o Carmen Island . 137438 | Temperature aud specific-gravity observa-
San Juan Lagoon ............ 442 LOMIS e et e e 497-502
San Miguel Island . 461 | Threo Saints Village....oooooiiiiiiion 408
San Nicolas Iul.md .................... " 463 | Tillumook . . 447
San Nicolas Island to San l)xum ...... 426,431, 454 | Tillamook l 2o¢ k (xroundrs .. 476
San Pedro region ...457-450 ¢ Tugidak Island.. ... 408
Santa Barbara Channel ... ....... 42-1-!"".450—451 Unalaska to Shumagin Islands............ .107—401
Santa Barbara Island 463 | Vesacls mentioned:
Santa Darbara Islands and Channel. .. .459-4G1 Augel Dolly cooeeeii i 308
Santit Cruz Island. c..ooooiennnnn 460 ATAEO . e e e e 401
Sea LionIsland .......... 400 £ 100 o § T2 411
Sea Lion Rocks . 403 Dolphilleeeo e 422
Seattle ........ 472 . Gedney . .. R RN £
SemidiIsland cooenrniie it 408 | Hassler . .48, 444
Simeonoft Island. ..o oo 403 Karluk.. 411
Shumagin Islands. ..o ooeionianeoonn 3 KECNRSOT . e 444
Shumagin Islands to Mitrofania Bay .. MeArthur oo 416,420
Shoalwater Bay...cooeeeeieiiiannnns Manzanitin « ..o 422,447, 476
Smuggler's Cove 29, 455, 460 Mollio Adams. .ooeeriieiieeenaaaaaaas 474,478
SocorroIsland ceveeeaeaniiiiiiiiaes 4734, 435, 467 Narragansett . ...ooeiiii 436
Socorro Island to San Benedicto Island and Oscar and Hattic.....oooo.... 473
Cape San Lueas. ..ooovniiiiiaiiieaanns 435-4406 Ranger .......... -HJ 471
South Bank...... fereeaanaerans 428 TRose Oleson. . 473
SpectacloIsland - oo 404 PUSCATOTI .« e nvemeeasce e ceaens 396
Straits of Fues. . cevreerianaraniranannanns 478 | St. Paul. 308
Straits of Fuca and Puget Sound.. 490421 | Washburn, M. L ... 411
St. Paul, directions for entering. ... L. 410-411 | Watson's Rockeeoeeeaiiiine 420
Sulphur Bay ..-covveviennennns 483 | Willard Bay cooeeniiiiii 441
Tanner Bank. .cooveiieaaeioa s 455 | Wilson Rock.oooooonnnn 461
Tanner Bank to San Clemento Island .. 42(»—4 27, | Yaquina Head 447
454-455 | Yaqui River cooovviiiiiiiiiiiieeiieeenn. 442
LABORATORY AT WOOD'S HOLL
Allen, Ho A e 516 : MeClhure, C.T W Lo 513, 514
Andrews, 1. A .5133, 517,520 | MceDonald, Marshall ............. 513, 519, 520, 521
Brooks, W. X ......o...ainnd 513, 516, 515,519,520 Marshali, \\' [ S 518,515, 519
Bruce, Dr ..coooveenn.n 516 . Mateer, JL N oo 513,519
Clapp, Migs covevnnnn-n 516 « Miller, W. M 3,519
Clarke, 8. F ... 519  Morgan, T.H 513, 517,518, 520
Denton, S. F. ... 514 ; Osborm 1110 oo i 514
Dwight, Prof... 519 ! Tarker, Georgo 1T .. 513,519
Edwards, V. N o . Patten, William. . . 517
Eigenmann, C. ..o ¢ Phips, J. Warne....ooovoeniieiiaenns 513,514
Eigenmann, Mrs. Rosa Smith ... ‘ Smith,J. A ...
Ficld, B ..ot Trotter, Spencer
Harris, Misg «ooveerveannnan. CWAEANO, S e
Hodge, C. Foveeeenieianns 4,515,520 ‘ Woodworth, W.MeM ..o, 513
Kingsley, JoS e amnnieiianeanees 519
6. ENTOZOA 0F MARINE FISHES.
Blackford, B. G ..cvevenenorinaniianaeens 534 | Kchinorhynchus sagittifer Liuton......... 535-536
Echinorlx) nchus acus Rudolphi...........525-528 | BOLTAI . av oo anvnaenns .. 534-535
agilis Rudolphi ........... 594 l theeatus, sp. nov.........528-529
attenuatng, 8p. nov ....... 529 | Iodwards, Vinal No....oooveieenns 525
carcharie £ : List of specion deseribed oooneooiiiaieenes 624
incrassatus Molin .. .533-534 ‘ Meok, Prof. S. E........- 528, 529, 54, 53T
pristis RXudolphi......... 530-531 | Plates, explanation of .
pristis, var. tenuicornis . .531-532 | Sharp, Prof. I3
protous Westrnmb ......537-538 | Species genorally infeste 1| PO creereraanas 523, 524




INDEX .TO APPENDICES.

7. PARASITE OF THE TIGER SHARK.

. Page.
Anatomy.......coceeicinan. cevececaesanaan 546-558
Circular muscles

Description of tho species, nmendntiona

Emendation of original description ...... .645, 546
Genitalia. ...l 652-653
Habitat and distribution

Inner core of the strobile ........... P

8. THE CENTRARCHIDE, OR

Acantharchus, analysisof apecios «......... 503
Acantharchus pomotis...coooevveeeeann.n.n " 563
Ambloplites, analysis of spocies ... 581
Ambloplites rupestris ..........ocooioai.t 501

rupestris cavifrons........... © 561
Arc]xoplitcs. analysls of specics 560
Archoplites interruptus ........cceeneeen.n 560
Contrarchidm, snalysis of genera .......... 558
Centrnrchus. nnnlynis of apecies ... .. 558

(,hmnubrytt.us gulosus

Nervous system. ...

Plates, explanation of
Subcuticular granulo-fibrous layer......... 50
Varieties.............c.ooiiiie

Water vascular system..

FRESH-WATER SUNFISHES.

Lepomis garmani ........ioooiiiiii

gibbosus..

heros .....

holbrooki .

humilia. ..

fschyrus. .

megalotis ...........

macrochirus........ .567. 572

pallidua..... G8, 574, 575

puunctatus ....... 568, 574

symmetrious........ 566571
Mesogonistius, analysia of spocios . . 565
Mesagonistins chistedon ... . 505
Microptorus, analysis of specica. 577
Micropterus dolomicu.............. . ... 577

salmoidos ..................L. 577,578

Pomoxis, analysis of specios . . 559
Pomoxis annularis ........................ 559, 560

sparoidos ...l 559
SOMMATY oevveiiiiciiiiiiiiie v 579

' 9. APODAL FISHES, OR EELS.

Euneacanthus, analysis of spoeies ........ 503, 504
Enueacanthus eriarchus .....c............
R gloriosus........
obesus ........
Lepomis, analysis of ....... .
Lopomis albulus ..ceeeaniaiiciieeeiiaan, 560, 575
auritus . .eveeniiiieniana.e 508, 573, 574
oynnellus..... freereieaeeaan 566. 509, 570
ADHA oot e iierae !
Ahlia, analysis of specics . ...
Ahlia ogmontis ..............
Analyals of farailies .........
Anguilla...... ereaeeceesatreaaarearanes 666-669

Anguilla, analyses of Amorican and Ruro-
Pean Bpoeies. .. .ooeieiiiiieiiiiiiiiinnt

Anguilla anguilla..........
CULY8YDA. cevrreennaeenreanas
Anguillide «.....ooooiiiolln
Anguillide, analyses of gonera .. 066
Apodes, classification of........ 6582
Avocotting. . c..eeiieeeainenn . 053, 053
Avocetting, analysis of specics....o.ooeoone 855
Avocettina infans.......cooooiiiiaiiiiii. 855
richardi . 655
Bascandohthys ..o 013, 621 622
Bascanichihys, nualysis of species.......... 021
Bascanichthys bascanium .G21, 622
souticaris ....cocoeeinanl. 621
Brachysomophis .......ooviiieniianes 813, 636, 637
Brachysomophis, analysis of apocios ........ 636
Brachysomophia crocodilinus ..oo..coent 638, 637

Cuecula, analysis of ¥uropcan specios 622
Cocula imberbls ....oooiieiianian 0622
CalloChelys «ooneenniecerioiaeniaannanaans 613, 620
Callechelys, analysis of Amcricanspeees .. 620
Callechelys muriena 620
ChANNOMUXrERR «eovvriiiianasnncennns 85, 187

H. Mis. ‘)74—-——57

Channomursmona, analysis of American spe-

3 T 587
Channomureena vittata. ..ol 587
* Chilorhinug . .....oooianiiee 648, 639
Cliilorhinus, analysis of species ... 630
! Chilorhinus suensonii......... 659
Chlopsi....cooovnnanna. 650, 651
Chlopsis, analysis of specics. G50
Chlopais bicolor.......... . 850
equatorialis --+-050, 051
Congridm ............... . 584, U58-600
Congridm, analysis of genera -..658, 630
Cyema -..cocveenniiennian -.053, 634
Cyema, annlysis of specios.......
Cyoma atrum
Echidna...ooaaaaaaes
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OlCevnvecacacnrennrecnenassocamoroncenns 793-803
Analyses of European haddock by Atwater. 708
Analyses of livers of fishes ................ 711
Analyses of fishes, moltusks, eto., tables. . .333-847
Analyses of x0e, caviar,eto................. 770
) TS 895
Clilorine 097

Clussification of specimens of American and
European fisles analyzed by their chemi-
cal composition .....eau e carecrneeneeasT17-778

Clagsiflcation of sp of Ameri
flshes by their chemical composition. ...741-748 -

Cold-water extract . cooovveeeraiiiceanasnns @8
Desoriptionsand details of analyses of speci- -
mens of Awmerican fishes .............. ..009-719
Descriptions of specimena and analytloal
detadls ..ooovvnenrninnnnienninaiies ....780-784
Dotails of analyses of flesh (and *‘ liguids ) -
of mollusks, orustaceany, eto ....... .. TBA-T92
Details of analyses of flesh of fish... K '
Dietaries of different-classes, actual....... 826-827
Dietaries of difforent classes, staudards for. 826
Digoestibilityaf fsh.. ... veteeeeeerianaaans 827-830
Digostibility'of fouds .......... PP . 825
‘Digestiblesubstances in food, qunutltlenof 830-833
Drying. it 687-688
Effoot of the process of floating upon the
constituents of oysters....... eaian ... .804-816
Ruropean analyses of mollusks and ornsta-
(010 Y S O 816

Explanation of tabular statouients showing

results of analyses of American fishes..719-721
Extractive matters; cold-water extract not =

coagulated by boiling ...... sesecneinanen 098-609



900 REPORT OF COMMISSIONER

OF FISH AND TFISHERIES.

10. CHEMICAL COMPOSITION OF FOOD-FISHES—Continued.

Yage.

I'ats, ether extract.......... N 693-605
Fishes analyzed by Almon........... 740
’ Atwater 747

Buckland 745

Koénig..... 745

Kosty tschett 748

Payen coeeeeiiial, T44, 745

Floating of oysters ..
Food value of fish

Hot-water extiract; gelatin................. 699
Insolublo profein coeeniiienneinenanaaen.. 699
Introduction

List of Awecrican species analyzed.

Iist of names of European fishes of whuh
analyses are here collated............... T43-747
Methods of anaiyss «-ooooviien i .. 778

Method of analysis of flesh of fishes.

Nanies and synonyms ... . 683
‘Nitrogen, protein, albuminoids, ete ...088-693
Notes on specimens of fish ................ 700-709
Nutritive values of food-flshes, mollusks,

" and-crustaceans (Part II) ... ..oo...... 817-868
Oysters as food

Tersons roferred to— ) .
Almen, Prof..720, 743, 44, 745, 761, 752, 753, 754,

755, 750, 757, 758, 760
Baird, Prof...... 850
Bartlett, J. P .. 636
. Beamer, Miles. .. .. 080
Bean, T.H .... ..683,084
Billinge, J.S uireniiieiiiii e
Blackford, B. G . ,
Brimmer, Prof 77
Buckland, F
Chittenden, Prof. R. H . 082 721
Conn, Prof ....... ..810, 811
Cook, Prof. G. H... 721
880
769
¥razer, Prof. Persifor,jr........o....... 849
Goode, G. Brown ......ooieiiiiia 761
,Jordan, D.S....... 683, 744
Jordan, W, H 680

Kinig, Prof...743, 744, 745, 748, 749, 770,771, 816
Kostytscheft, P...720, 744, 745, 764, 701, 762, 763,
. 764,770
Kuhne, Prof
Lane, 1.1
Long, J. H
Merrill, G. P
Payen, Prof.

Pike, R.G.. - 851
Poypof, Prof .cooveiiiii i, T4, 747
Rice, W. N 0838
Rockwood E.AV ..., 680
Ryder, Prof. Juhn A. .. .. 850
Sewmfiolowaki. .. 744, 747, 707, 708
Voit, Professor...ooeeieevenvieannnnn... . 080 [
Voorhees, E. B. 680
Woods, C.D . 080
.Phosphorus........ e 005 696
I’)ncoof tah in dtetarios—importancé of fish- i
ceulture. ... reeee BGT-868 |
Fotential onergy of1vod .ivuey . voununn... 821-824

i Proportions of

Preparation of material for nnalysis..
Principal nutrients of food
protein in the flesh of

fislies
Protein in the flesh of Haslcs
Proximate ingredionts - directly doler
mined....oooiiiiiiiiiiiniaaa, e 847-699,
Recapitulation of analyses of—
American and European fishes. .
European fishes

711977

Soda-limemethod, sources of error and means
of avoidance

Tabular statements:
1. List of specimens of Amevican fishes
analyzed, names, localitios, aud pro-
portions of flesh, ete 722-7 .A

. Composition of water-free substunce of
thesh of Amevican fishes............. 725,720

. Composition of flesh of Amerlean
B/ 722 1. N 727,728

. Composition of water-free snbstance of
flesh of American specimons of pre-
served fish

. Composition of flegh of Awmerican speci-
mens of preserved fish

. Composition of watcr-free substauce of
flesh of specimens of American fishes.
Proximate ingredients as directly de-
termined.........cooeiiiiiiiiiiil.,

. Composition of flesh of spechuens of
American fishes. Proximute ingre-
Qlents as directly dotormined

. Percentages of phospboric acid, sul-
phuric acid, and chlorine in Hesh of
specimens of American fishes

. Composition of American flshes. Speci-
mens as recelved for analysis, includ-
ing both flesh (edible portion) and

744-737

748

»

-

53

o

=]

o

733

Analyses of tho fieah of flshies by Payen
Proportious of refuse aud floslh in flabhes
analyzed by Payen

10.
11.

12, Analyscs of fishes Dy Payen.stuwl in N

the form usod in the prosent roport .. 749
13. Analyses of ﬂshos by Kinig and assist-

ADEE. e 750
14. Analysos by Buckland ................ 750
15, Analyses by Almén .......... PRUTN 750-751
16. Comparison between percentages ol

protein compounds as directly deter-

mined and as computed by multiply-

ing the total nitrogon by 8.54......... 757
17. Apalyses of fish, etc., by Almén(figures

recaleulated 1o the forms uscd in this

TOPOTL) . vvnvervnonnamennemroreroroes 160
18. Aualyses of fish by Almul Proxi-

mauto ingredionts directly (otermined. 761
19. Entimated proportidns of refuse, water,

and nutrients in specimens of Euro-

pean fishes analyzed by Almén ...... * 761
20. Annlyges of fishes of Russia by I'. Kos.

tytschoft, profeasor at the agricultural )

station in ‘St, Petersburg ..... ssreeses 783



INDEX TO APPENDICES.

10. CHEMICAL COMPOSITION OF FOOD-FfSTIES—Contin‘led,

Page.

Tabular statements—Continued.

21,

22.

[
I3

83

84.

86.

87,

38,

3.

40.

41.

42

43.

. Analyses of roe, caviar,eto ...
. Analyses of the liver of fishes
. Rocapitulation of analyses of flesh’of

Analyses of Russian fishes by Kostyt-
achef, recalculated to forms used in

thigreport .......coooiiiiiiiiits
Analyses ol flesh of European had-

dock (water-free substance)..........

. Analyses of flesh of European lad-

dock (fresh substauce) .....coeeennnn

. Aunalyses of Russian fishes and roe by

Dr. Popoft (recalculated to forms used
in this report).....cocavveeieiaciianes

5. Analyses of fishes and fish refuse by

‘L. Sempolowski (fresh material) .....

. Analyses of fishes and fish refuss by

L. Sempolowski (alr-dry material) .

. Analyses of flshes and tish refuse by

L. sainpolowski (water-free material) .

specimous of Awmerican and European

704

760

767

767

708

708
770
71

118168 -eee e T72-7174

. Recapitulation of analyses of flesh of

preserved flsh, American and Euro-
Pean 8Pecimens ...o.veeeeniiaaea....

. Recapitulation of analyses of speci-

mens of flesly of American and Fum
porn fighes.....oooeiiiiiiiaiiiina
Mollusks, crustaceaus, eto.; Hst of
specimens, names, localities, and pro-
portions of leah, ote.....
Analyses of mollusks, crustucuum,eu.,

.. 704-796

calculated on water-free substance . .797-799

. Analyses of mollusks, crustaceans,otc.,

calculated on fresh substauce....... 800-802

Percentages of phosphoric and sul-
phuric acids ‘in tlesh of mollual\s and
Orustacenns ....oceeeeer e tiaaaianen
Statiatics of weights, ote., of specimens
of oysters
Comparative percentuge composition
of oysters beforeand atter ¢ floating
Gain and loss of ingredionts of tlesh
(body) of oysters during dialyeis in
“floating "
Gain or loss of mgredionts of flesh, liq-
uids, and total shell contents of oystors
in ‘' floating "' ..
Tucrease and decrense of weights of
flosh and its ingrodionts in ‘*floating™
Eastimated cLanges in composition of
wholo spoecimens of oystors in *‘ float.
ANE " e
Europeaun analyses of mollusks and
orustaceans, from Kénig ..oooeeaenten
I, Porcentages of nutrients (nutri.
tive ingredients), water, etc., aud
estiorted potential energy (fuel
value) in speoimens of food ma-

. 805, 80¢

808

809

812

816

816

torinls.coaeiiiiii i iieaaas e 823, 824

11. Digostibility of nutrionts ot tood
materinl8. .. ooiiiieiaeiiioeeeet

II1. Proportions of nutrients digested
uand not digested from food ma-
terials Dy healthy men..........

Tabular statements—Continued.

IV. Standards for daily dietarics for
people of different classes. .......

V. Nutrients and potential energy in
dietaries of different people......

VL. (Chart A.) Recapitulation of
analyses of American and Euro-

pean food-fishes.

Nutrients and )

901

Pago.

827

water in flesh (edible portion)...833-835

VII. (Chart B.) Nutritive ingredients,
water, and salt in flesh (edible
portion) of specimens of American
and European preserved fish.. ... .

VIII. (Chart C.) Recapitulation of analy-

ses of American and European
fishes. Nutrients, water, and ro.

836

fuse in spocimens as purchased.836-833

IX. Composition of the ﬂesh (body) of

XIX, Percentages of water and nutritive

ingredionts in spccimens of Amer-

LTI 4 P R R 8390
. X. Composition of liquids (liquid por- *
tion) of oyBters...cc.acenenana... 810
XI. Composition of shell contents -
(flesh and liquids) of oysters..... 841
X1I. Composition of oysters in different
months .....oiiiieipiiiinnianeat 842-840
XIIT. Composition of the ﬂosh of olams,
mussels, and scallops..... eeenes 845
XIV. Composition of liguids of clams nnd
mussels «.ooieiiiiiiiiiiiiiian., 846
XV, Composition of shell contents of
clams, mussels, and scallops...... 845
XVI. Composition of flesh (edible por-
tion) of crustaceans and turtles.. 847
XVII. Proportion of flesh, liquids, and
shells in speciniens of shollfish.. 853
XVIII. Proportions of wator and nutritive
ingredients in ediblo portion of
specimens of shiellfish frora differ-
ent localitica and at difforent -
times ....ooonveiiiiiieneeiiie.. 859 .

ican invertelbrates used for food.860-8062

Tabular statements (miscollaneous) :

- Classification of American and European
flshes—

By proportions of fat in flesh of

specimens analyzed ....ocoeuenn..

. By proportions of water-free sub-

stances in flosh of specimens an.

Classification of fishes by—
Proportions of fat in the flesh of
specimons analyzed ..............
Percontuges of flesh, ohiofly mus-
cular tissue, in entire body .......
Proportions of water-frce substance
in flesh of specimens nualyzed.. .
Comparative costs of protein in food
matoriala. ..ol
Constituonts of sample of ‘beef, sirloin
(medium fatness) ....................
Details of analyses of flesh(and liquida)
of specimens of niollusks, crustaceans,

78

i

743

741

742

B0 .t iiieaiitiitiiiiaiioteenaiane.. .. 780702



902

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

CHEMICAL COMPOSITION OF FOOD-FISHES—Continued.

Page.

Tabular statements (miscellaneous)—Continued.
. Details of analyses of flesh of specimens

of fIBh «cornioinii i 714-7119

© Summary of results ofexperimentson tho

digestion of the constituents of meat

and fish by a dog and by a man......

Page.

Tabular statements (miscellansous)—Continued.
Sums of protein, ether extruct, ash,
and water in the fiesh of apecions of

American fishes............... P 739,740
Ways in which nutrients are used in the
DOAY - eneeenceeitiacreenaneraenanas

421

11. CENTENNIAL EXPOSITION AT CINCINNATI.

Allotment of 8PACE ..ovvvrariiiaiaiiiiiian 876
Auditor and disbursiugot’ﬂuen nppmnhneuc

Of vereienieeee i e 872
Anguut.a Exposition...... [P 884
Aunthorization of exhibit by the Federal Gov- .

[ BT 1] Z PO ... 870
Barry, F.J 878
‘Bean, Dr. T. H., appointed deputy mpresent-

F 7 3 480
Bissell, John H .. 8’2
. Bryan, E. C., appointed doputy reprcscnt

[:321 2 SR PN S 883
Clay, Cecil, representative of Department of

Justioe ccevneniiiaiaiennen J 8%y
Closing of exhibition......................882-883

- Collaborators, Jist of «.eevveveeuieerninn.ns 872-813

Cnllocting indigenons fish-for aquaria..... 880-881

Hatching salmon..........ooceviaeee qeeees 881-882
Henshall, James A
Hill, Charles 8
Howe,Haughwout, repmsentutnuol‘Depnrb-

" ONE OF SEALE - veeenerenianinieniaeans 874
Huoddleston, W.J .... 881
Law anthorizing the exposition........... 870-871
Lake Erie, inspeotion of fishing methods .. 881
Legislation, additional ..................... 8n

List of peraons connected with exhibit.,..872-873 .
Live flal display..c.vevvieiieniavnnnnnn.
Material sent to August.a Exposition .

Organization of board .....................
Origin and objects of the expoaitiou
Page, William I ............ooo..en
Participation of Stutes and action of the

Collins, 3. W, appointed ay roprmenmtive . 8’ Oliv legislature. ..... e neeeteenenaenas 870
Couttesies received ......... .884-885 | Plan and scope of Fish Cowmission ex- -
-Dal, W.H ........ . 884 Tbib - e e
Deocrease of force......... 88u | Proliminary visit to Cinolnpati .. . ¢
Disposition of materinl........ ceen ..883-884 | Press comments.........-.cooonieennnnn N
Distribation of fish ...l 32 | Rathbun, Richard.’ 876
Distribution of publications................ 882 | Represeutative, appointment of J. W. Col-
Barl, ReE ettt cieiees 878 JALB - v ceeeevemereonanneiaaeonaerraonaans
Eickhoff, Anthony, nppoinwd special muli Ro836, . D.vereencinnnnnen.
tor...... freacieccanactanctaieeteeersoias 872 | Ryder,Jon A ...........
Exposition building, eto....... 860 | Schlosser, Joseph
Fisherles scction, outline of ......... ... 879 | Ses)l, WilliamP.....
Funds avallable.....ccooeviiiniiaiiann. 873 | Stearn8, R E.C ooivivnenineiinii i
Gardner, Marcellus, rcpresoutatl\u of the Witcher, Maj. John 8., detailed. as disburs.
Dopartment of the Interjor. .............. 874 ingofBeor...ooiiiiiiiiiiiiiiil
Worth, Stephen G..............

Gilbert, Charles H .o..oeniiiolannnanet 880, 885

876 | Work on the collections ........




