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INTRODUCTION 
The Bois Brule River, popularly known as the 

Brule River, is a spring-fed tributary to western Lake 
Superior. The river provides a popular and complex 
sport fishery for 5 naturally reproducing species of 
salmonids that collectively have both anadromous 
and stream-resident components. The sport fishery is 
directed towards substantial runs of spring and fall 
steelhead (Oncorhynchus mykiss, formerly Salmo 
gairdneri ), a late summer/fall lake run of brown trout 
(Salmo trutta), and self-sustaining upper river popu
lations of stream-resident brown and brook trout 
(Salvelinus fontinalis). Fall fisheries for coho 
(Oncorhynchus kisutch) and chinook salmon (0. 
tshawytscha) are developing as well. Pink salmon (0. 
gorbuscha) have reproduced in the Brule River sys
tem since the late 1970s but have not contributed 
significantly to the sport catch. 

Sport fishing quality for the primary trout species 
appears to be on the decline, causing growing con
cern among anglers and Wisconsin Department of 
Natural Resources (DNR) fisheries management per
sonnel responsible for the stewardship of this unique 
resource. In 1983 the DNR Bureau of Research initi
ated a broadly directed, 2-year pilot study of the 
Brule River fishery to identify and prioritize problems 
in need of research. Part of this pilot study involved 
an extensive literature review to locate published in
formation (collectively referred to as papers in this 
introduction) on a variety of topics pertaining to the 
ecology and management of large-river, mixed-stock 
salmonid fisheries. Selected results from that litera
ture review are brought together in this report to 
provide a collection of references for regional fish 
managers and trout stream researchers to use as a 
starting point for deeper investigations. 

In assembling this bibliography, I placed special 
emphasis on reviewing literature having direct bear
ing on (1) the pilot study and potential long-range 
research on the Brule River and (2) fishery manage
ment areas of concern specific to the Brule River, 
including competition among juvenile salmonids, dis
ease problems (particularly furunculosis), effects of 
sea lamprey control and predation, impact of high 
turbidity on salmonids and invertebrates, and devel
opment of more effective fish sampling gears and 
creel census systems. The information presented 
does not, therefore, cover all aspects of riverine 
salmonid ecology and management in equal propor
tion. However, for most topic areas, I believe that a 
useful cross-section of papers is presented. 

The selection process for obtaining material for 
review was unavoidably subjective, and due to the 
breadth of the subject area, a large number of poten
tial reference materials were not included. The per
iod of coverage is 1929 through 1987, although some 
1988 material is included. I carefully screened very 
early work for present-day applicability. In general, 
only papers published in English were reviewed. In 
some cases, I included material involving salmonid 
species that are not found in the Brule River, but that 
have similar life history strategies, if the potential 
applicability of such material to the management of 
the Brule River fishery was readily apparent. Almost 
every paper cited in this bibliography appeared in a 
scientific journal, miscellaneous publication, techni
cal report, or M.S. or Ph.D. thesis. Term papers, 
manuscript reports, and other preliminary informa
tion were not included, except in rare circumstances 
when such material was significant and no other 
sources were available. 

To further enhance the usefulness of this bibliog
raphy, papers of potential relevance to management 
of the Brule River and other northern Wisconsin trout 
rivers were annotated. These papers had clear re
gional applicability of findings or immediate rele
vance to research and management investigations in 
progress. No standardized annotation format was 
used, because the relevant aspects of many papers 
were unique. 

Citations for 966 papers are presented, of which 
229 (24% of total) are annotated. Citations are ar
ranged alphabetically by senior author and are num
bered sequentially. Annotations immediately follow 
the associated citations. 

Two indexes are presented. The first is a subject 
index where 41 specific topic headings are arranged 
alphabetically under 5 general subjects. Cited litera
ture is referenced by number in one of two tiers 
under each topic heading: the top tier (marked with a 
solid triangle symbol, ..,. ) presents annotated cita
tions, and the second tier presents unannotated cita
tions (C> ). The solid triangle symbol also appears at 
the beginning of each annotation in the body of the 
report. Most papers are listed under more than one 
topic heading. A paper was listed under a topic head
ing if the topic was substantially addressed in the 
paper. A salmonid species index follows the subject 
index. 
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SUBJECT INDEX 

BIOLOGY 

Age, Growth 
.... 10 31 33 140 192 299 309 363 451 471 487 
488 494 578 601 648 649 662 754 757 772 791 
807 837 838 840 847 853 858 900 
C>35 70 79 112 135 145 147 167 176 216 236 
237 252 259 289 305 326 329 334 353 360 369 
405 406 424 439 470 490 492 497 500 568 577 
592 617 629 640 641 708 729 737 746 763 765 
784 836 842 902 910 933 941 

Genetics 
.... 55 166 272 482 483 505 517 600 672 
C>128 133 134 137 165 242 289 312 364 484 
513 605 611 664 729 747 780 864 869 

Health, Parasites 
.... 231 254 272 297 382 551 573 648 649 772 
791 824 
C> 16 63 117 173 17 4 222 317 392 520 777 

Miscellaneous Biology 
(Anatomy, Behavior, Physiology, Swimming) 
.... 36 103 272 314 521 648 649 754 758 919 
C> 52 66 1 02 1 04 207 216 236 237 285 295 298 
357 367 373 389 394 396 399 418 432 490 529 
532 539 583 584 617 620 632 651 652 653 664 
674 678 709 738 747 777 790 818 848 854 861 
915 917 918 922 935 957 

Mortality, Survival 
.... 10 31 33 260 299 363 413 488 559 648 649 
662 772 781 782 783 791 838 853 880 919 952 
C>2 63 76 79 80 105 112 145 147 191 196 217 
236 237 244 305 308 326 332 347 360 393 404 
405 406 409 424 433 439 450 470 474 490 497 
500 508 509 519 543 552 568 585 618 640 666 
671 684 726 729 737 763 769 802 803 832 842 
856 882 884 892 895 901 908 910 948 950 959 

Production, Standing Stock 
.... 1 4 10 31 33 37 140 202 238 260 286 323 
363 380 416 451 471 488 489 558 570 648 649 
662 772 781 783 791 807 838 840 841 853 858 
907 914 
C>3 14 27 74 75 76 80 94 114 115 121 125 127 
133 143 159 160 177 199 217 218 219 236 237 
241 252 259 263 264 268 269 271 300 305 322 
325 326 336 356 360 384 395 412 439 463 469 
472 490 500 501 510 515 536 560 568 571 603 
619 634 643 647 651 656 659 665 688 708 737 

.,. indicates annotated citations, C> indicates unannotated citations. 

752 766 792 811 812 827 846 855 862 872 887 
903 909 932 933 934 

Recruitment 
.... 28 37 363 783 791 853 
C>115 143 154 155 177 218 219 300 320 336 
385 603 687 688 737 827 855 898 

Reproduction 
.... 10 17 28 32 67 98 139 144 192 202 238 239 
363 487 517 648 649 662 730 754 772 791 839 
853 900 942 949 
C>73 104 116 122 149 163 165 191 203 236 237 
262 263 308 315 332 358 365 370 393 457 458 
490 491 493 500 534 536 572 598 602 620 637 
647 668 669 683 690 694 702 704 709 710 727 
731 744 745 749 777 805 806 808 814 821 832 
856 857 859 882 890 920 922 948 954 

Smoltification 
.... 37 354 363 368 488 489 754 782 785 791 837 
919 
C> 77 80 92 170 172 193 225 236 237 250 263 
278 295 298 300 302 390 433 439 500 508 545 
549 566 591 607 753 775 812 826 835 868 870 
881 885 896 910 921 950 960 961 962 

Taxonomy, Systematics 
.... 272 
C> 53 402 556 565 777 

ECOLOGY 

Aquatic Invertebrate Ecology, Sampling 
.... 8 10 229 388 411 456 706 791 817 845 
C>6 258 435 436 503 644 912 913 936 

Competitive Interactions 
.... 29 212 288 299 314 372 451 453 456 494 506 
570 751 758 838 840 858 899 914 
C>9 136 158 213 235 251 276 287 305 357 365 
373 445 452 465 466 470 523 531 592 617 645 
650 746 789 811 854 933 

Distribution, Life History 
.... 10 67 238 272 275 363 487 537 648 649 662 
751 754 758 772 791 942 
C>9 27 39 52 53 63 84 100 113 151 157 198 
206 236 237 367 395 402 432 460 490 500 518 
529 533 544 567 568 588 606 615 617 632 647 
676 679 709 734 743 750 759 764 767 776 777 
787 796 819 820 868 889 903 904 905 935 947 



Food Habits 
... 1 0 36 272 351 411 434 437 453 456 489 494 
604 662 754 791 847 899 937 938 
[> 2 6 7 74 122 135 160 162 164 235 252 258 
264 270 407 418 438 440 452 454 461 539 584 
586 587 591 593 622 650 684 726 739 789 806 
811 854 905 

Habitat Requirements, Evaluation, Use 
... 30 129 130 212 286 380 480 730 880 919 923 
925 
C>24 41 42 48 71 72 74 93 94 101 109 110 127 
151 152 163 169 211 214 215 241 276 278 308 
373 383 386 455 461 501 522 524 530 531 626 
635 676 680 698 700 701 716 718 719 725 731 
752 766 795 805 806 816 846 850 863 924 934 
953 

Homing, Imprinting, Straying 
... 44 363 773 853 942 
C>78 96 97 362 396 449 653 683 713 813 834 
835 

Migration, Movements 
... 1 10 31 44 67 118 120 140 238 281 299 331 
363 488 489 601 618 648 649 662 754 772 791 
828 837 853 919 942 
C>20 35 62 74 84 119 153 158 170 172 205 217 
236 237 257 261 282 318 330 353 360 362 366 
389 410 439 467 477 500 516 519 529 549 576 
602 614 654 655 656 670 684 712 713 721 738 
744 750 753 787 794 797 810 825 826 836 867 
870 885 898 910 915 950 960 961 962 

Riparian and lnstream Vegetation 
... 18 30 283 313 426 480 817 865 866 880 
C>89 161 377 423 435 557 587 609 610 627 644 
663 701 703 863 924 

Stream Ecosystem 
... 888 
C>89 161 209 210 375 435 609 610 627 634 699 

MANAGEMENT 

Culture, Stocking, Strains 
... 272 430 512 537 578 600 623 751 754 772 
782 893 919 
C>34 87 92 95 131 134 147 165 175 187 189 
195 205 208 222 242 243 250 312 346 353 379 
400 405 406 424 433 470 476 484 513 518 527 
562 575 582 599 605 625 666 683 685 705 707 
729 786 857 894 895 896 898 901 910 957 

Decision-making, Economics 
... 355 686 829 853 
C>19 40 107 108 150 185 200 207 301 321 338 
348 401 431 540 561 569 596 630 681 682 711 
733 788 830 906 

Fish Sampling Gears, Methods, Data Analysis 
... 1 0 37 202 286 303 306 309 354 363 368 378 
488 489 550 624 751 782 785 923 925 965 
C>20 23 41 49 59 77 80 172 193 217 221 225 
279 291 300 301 307 319 334 336 349 350 383 
384 385 399 439 442 462 464 466 485 496 514 
525 526 534 545 549 566 577 594 603 607 639 
698 701 702 704 737 744 755 763 765 768 778 
792 844 881 885 921 941 964 

Fishways, Traps, Weirs 
... 231 281 378 648 649 662 772 785 791 
C>20 25 49 58 59 74 186 279 439 485 500 753 
881 904 921 

General Strategies 
... 46 55 85 88 272 275 391 505 600 686 751 
791 817 853 
C>75 82 100 106 113 126 187 197 198 204 228 
267 293 337 339 348 364 486 504 507 528 533 
541 567 588 606 613 618 621 630 631 685 689 
697 703 735 742 756 790 855 883 890 897 906 
911 916 951 

Habitat Enhancement, Preservation, Restoration 
... 129 130 144 146 296 313 343 398 415 420 
426 427 623 673 817 907 927 930 931 
C>47 83 90 93 95 109 132 194 215 232 240 253 
269 278 280 304 315 324 335 344 345 361 377 
397 422 423 431 468 479 510 530 535 538 587 
598 625 627 644 657 658 680 703 717 725 748 
761 779 793 843 849 851 862 878 891 924 928 
929 953 955 

Marking, Tagging 
... 26 266 27 4 498 624 648 649 720 772 
C>25 57 61 111 112 145 246 248 249 265 277 
292 333 349 371 585 597 616 646 667 677 695 
696 744 780 794 836 842 956 958 959 

Radio Telemetry 
... 118 120 331 521 563 589 828 886 942 
C>65 119 168 467 477 564 870 943 944 

Regulations 
... 4 33 180 181 184 414 419 425 429 447 511 
537 559 570 692 693 728 853 952 
C>11 12 13 40 45 56 124 178 179 182 183 201 
244 246 284 290 325 328 369 401 404 408 417 
421 428 459 474 475 502 543 552 605 638 685 
705 714 715 732 756 769 798 799 BOO 801 802 
803 804 872 884 908 917 939 957 

Research Inputs 
... 156 414 420 774 823 946 
[> 15 217 224 294 401 495 57 4 703 793 

Sea Lamprey Control 
... 68 69 171 220 229 231 316 444 481 542 590 
633 771 
C>22 63 247 580 595 879 

Continued on next page 5 
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Stock Identification 
.... 482 483 578 

[>203 216 486 541 641 710 780 786 864 

Water Quality Assessment 
.... 387 642 845 

[>255 310 403 503 628 675 940 

PHYSICAL ENVIRONMENT 

Chemistry, Temperature 
..... 38 233 380 648 649 662 760 772 817 873 874 
875 876 877 926 

[>74 101 223 262 308 393 524 627 636 691 808 
843 863 882 896 918 940 963 

Discharge, Flow 
.... 233 311 380 648 649 662 760 772 781 817 
873 874 875 876 877 926 927 

[>24 74 127 163 264 524 636 666 670 700 718 
719 731 752 814 882 890 915 

Geology, Topography 
..... 18 51 234 273 648 649 772 817 

[> 555 699 871 

Pollution, Toxics, Acid Deposition 
..... 38 256 272 579 

[>91 114 149 282 342 492 608 745 920 953 963 

Turbidity, Sedimentation 
..... 18 21 60 230 234 327 722 807 

l>352 381 386 463 723 724 762 

SPORT FISHERY ASSESSMENT 

Angler Attitudes, Preferences 
..... 81 355 374 

l>50 86 107 138 148 201 226 245 348 473 478 
569 581 612 732 735 788 815 

Creel Surveys 
..... 31 33 81 99 123 188 272 340 341 648 649 
661 772 831 852 853 

[>3 5 64 107 141 142 190 227 284 359 376 439 
441 443 499 546 547 548 632 740 741 809 833 
966 

Effort, Exploitation, Harvest, Yield 
.... 4 31 33 123 188 340 341 363 488 512 648 
649 661 772 852 853 

l>54 76 142 217 227 268 284 289 326 353 359 
412 424 439 441 446 496 510 543 554 632 687 
705 710 714 715 736 737 742 744 747 756 796 
809 860 869 884 906 

Historical Perspective 
..... 85 184 448 512 537 553 648 649 660 772 823 

[> 43 50 580 627 770 779 822 



SALMONID SPECIES INDEX 

Oncorhynchus clarki (Cutthroat Trout) 
55 96 127 130 151 153 205 266 286 318 334 
345 372 397 398 400 439 501 524 551 552 556 
626 631 673 707 730 749 750 751 766 768 769 
775 777 814 862 867 872 909 911 923 935 952 
965 

Oncorhynchus gorbuscha (Pink Salmon) 
39 44 52 62 88 92 96 151 202 266 312 318 369 
490 491 504 527 551 565 576 582 647 686 687 
718 730 749 750 775 776 777 792 814 818 867 
900 902 934 951 

Oncorhynchus keta (Chum Salmon) 
44 52 62 70 92 151 202 225 266 318 369 504 
527 551 562 565 576 582 667 687 730 749 750 
775 777 780 792 814 818 859 867 885 934 950 
951 

Oncorhynchus kisutch (Coho Salmon) 
9 25 28 52 53 57 60 68 85 88 92 96 97 104 
108 118 129 130 138 139 140 151 153 158 159 
175 177 187 193 202 204 206 225 227 235 240 
241 266 278 288 293 296 298 305 314 318 322 
323 330 339 345 349 357 369 372 377 394 397 
398 430 449 451 453 454 456 457 463 467 479 
494 504 512 524 527 530 531 545 551 558 560 
562 565 575 576 582 596 597 607 622 623 624 
625 626 673 678 683 684 689 694 695 696 723 
724 730 747 749 750 751 752 772 773 775 777 
791 792 794 795 807 809 810 814 815 818 830 
838 839 840 850 857 858 861 867 880 885 899 
907 910 917 918 919 922 950 951 952 961 

Oncorhynchus mykiss (Rainbow Trout/Steelhead) 
1 9 22 27 28 34 44 45 46 50 52 53 55 63 66 
67 73 74 75 76 77 83 84 85 88 91 92 95 96 99 
104 105 108 116 119 122 124 127 129 135 137 
140 151 153 156 157 165 166 168 170 175 189 
190 191 193 204 205 212 213 216 223 227 231 
236 237 238 239 246 249 250 251 258 266 274 
275 276 278 280 281 282 286 291 292 293 294 
295 296 297 305 308 309 314 318 322 323 326 
330 332 340 341 346 353 357 358 359 360 363 
364 365 372 373 377 380 384 391 397 398 400 
402 405 406 407 411 438 439 445 450 451 452 
453 454 455 456 457 463 471 472 479 482 487 
488 489 494 500 501 506 507 512 516 517 518 
519 521 524 527 528 530 536 537 538 544 545 
551 553 556 559 565 567 575 576 577 578 588 
589 591 593 596 597 600 601 602 615 616 620 
621 623 625 626 629 630 631 632 637 641 643 
646 649 654 655 660 661 662 668 672 673 676 
678 679 680 685 690 691 692 693 694 705 707 
721 723 724 727 728 729 730 734 743 744 745 
746 747 749 750 751 754 757 758 766 772 773 
774 775 777 781 782 783 785 786 787 789 790 

791 795 796 807 808 809 811 812 813 814 815 
816 817 819 820 821 822 830 831 832 836 837 
838 840 841 842 846 850 852 853 857 858 859 
862 867 881 882 883 884 889 893 894 895 896 
897 898 899 901 903 904 907 911 914 917 918 
919 920 923 933 935 939 942 945 946 947 948 
950 952 957 961 

Oncorhynchus nerka (Sockeye Salmon) 
15 44 52 62 70 92 96 102 103 151 202 207 266 
300 318 369 504 527 551 565 576 582 597 607 
678 686 730 749 750 775 777 792 814 818 862 
867 885 951 

Oncorhynchus tshawytscha (Chinook Salmon) 
25 28 44 52 53 62 73 74 76 85 88 92 96 108 
120 138 139 157 163 167 175 187 188 192 193 
202 225 227 230 248 249 250 251 266 274 276 
293 296 318 330 331 349 368 369 370 372 386 
451 453 457 463 467 479 493 504 512 524 527 
531 545 551 561 565 575 576 596 597 639 640 
641 673 686 704 721 730 749 750 751 772 775 
777 792 808 809 814 815 818 830 850 867 887 
897 919 922 950 951 952 961 962 

Salmo salar (Atlantic Salmon) 
44 53 61 62 79 85 92 115 154 155 175 202 203 
223 252 263 266 301 306 314 315 318 354 372 
373 376 433 458 465 466 470 498 508 514 551 
563 564 576 606 614 650 670 874 691 707 708 
710 730 738 749 750 753 755 756 763 764 767 
775 777 826 827 828 834 848 854 855 867 870 
908 919 937 952 960 

Sa/mo trutta (Brown Trout) 
2 3 4 10 17 29 31 32 33 36 40 44 45 48 53 
85 88 92 94 99 112 113 114 127 136 156 164 
175 176 178 181 182 183 184 196 205 208 214 
215 223 231 232 252 254 257 258 259 260 261 
262 266 268 269 270 271 281 286 287 288 289 
291 297 304 306 309 318 322 323 325 326 332 
335 351 361 365 366 367 372 376 380 384 391 
400 402 404 411 422 423 425 426 427 445 452 
458 460 461 465 469 470 483 501 502 510 511 
512 515 525 529 532 533 535 539 551 553 554 
556 567 572 576 590 593 599 606 615 617 618 
619 621 636 645 648 650 658 660 661 662 665 
669 670 685 707 719 730 731 739 749 750 757 
758 766 772 777 789 797 806 816 817 825 826 
828 840 847 848 852 857 858 867 883 891 899 
911 914 919 923 925 927 935 939 942 945 949 
952 

Sa/velinus a/pinus (Arctic Char) 
62 223 266 318 551 652 653 664 730 749 750 
777 

Continued on next page 7 
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Sa/vel/nus fontinalls (Brook Trout) 
2 3 4 6 7 31 40 53 74 76 94 98 99 100 127 
134 143 144 145 146 147 156 169 175 176 182 
183 184 196 199 205 211 212 213 214 215 223 
247 254 264 266 269 272 281 286 287 288 297 
299 308 314 318 326 327 329 332 334 343 372 
380 393 399 400 402 408 410 411 412 413 414 
415 416 420 421 422 423 424 426 428 429 439 
446 452 466 484 492 501 502 506 509 510 511 
512 514 539 551 553 554 556 567 568 571 583 
584 585 593 604 614 615 617 621 631 636 645 
652 658 659 660 661 662 666 685 691 707 709 
716 730 731 746 749 750 755 757 758 766 777 
781 789 797 799 801 816 817 840 846 847 852 
891 905 914 923 927 932 933 935 937 939 945 
949 952 954 

Salve/inus malma (Dolly Varden) 
74 76 223 225 240 266 318 377 551 626 631 
652 673 730 749 750 777 814 850 911 935 

Salvellnus namaycush (Lake Trout) 
45 53 88 175 223 266 318 402 512 524 551 567 
615 652 691 707 730 749 750 777 822 823 935 
952 
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