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I.

INTRODUCTION

The purpose of this study, which was sponsored under
cOntractvQﬂgym§9370-6—0192_from the Buffalo District of the
U. S. Army Corps of Engineers, was to provide a reference
that would be of aid to those individuals and/or agencies,
planning or initiating limnological research on Lake Erie
and/or its tributaries. The task was divided on the basis
of disciplines into five (5) sections - biological, chemical,
engineering, physical and soclo-economic.

The holdings of libraries in both the United States
and Canada were surveyed. Each pertinent reference was
abstracted and examined with respect to the location (s)
in which the study was conducted, parameters measured and
techniques employed. In addition, the last known address
of the agency or senior author was included to assist in
locating the author if further communication is desired.

Unless otherwise noted, the papers cited in the
annotated bibliography are located at the Great Lakes
Laboratory of the State University College at Buffalo.

Due to limitations in time, we were unable to secure
copies of all the references that may contain information

relative to Lake Erie. These have been included in this

paper.
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II.

SUBJECT INDEX

The number following each, refers to the number of the
paper listed in Section III. Lake Erie was divided into

twenty-one (21) regions, which are shown in Figure 1. The

number twenty-two (22) refers to lake-wide studies; while
numbers twenty-three (23) through thirty-four (34) concern

specific tributaries to the lake. Thirty-five (35) concerns {

Sandusky Bay; while thirty-six (36) includes other tributaries.
A. Study Regions

1. 1, 18, 32, 43, 55, 57, 58, 69, 73, 76, 77, 81, 100, 101,
119, 126, 146, 149, 151, 153, 174, 181, 187, 188, 201,
211, 220, 227, 228, 229, 236, 240, 242, 244, 249, 250,
254, 258, 275, 300, 316, 326, 328, 329, 332, 350, 351,
355, 358, 360, 366, 371, 380, 384, 385, 386, 388, 390,
391, 392, 440, 454, U57, 458, 463, 473, 488, 502, 504,
529, 530, 547, 596, 598, 603, 604, 625, 626, 630, 636,
637, 646, 652, 665, 679, 680, 683, 684, 723, 725, 733,
T46, 74T, T48, TH9, TS50, 751, 793, 795, 8ok, 811, 818,
827, 834, 836, 837, 839, 856, 861, 871, 875, 879

2. 1, 3, 11, 18, 20, 32, 41, 43, 49, 55, 56, 57, 58, 60, 69,
73, 76, 77, 100, 101, 120, 122, 126, 146, 147, 159, 151,
153, 154, 161, 164, 171, 174, 175, 181, 184, 187, 188, |
189, 201, 203, 206, 210, 211, 220, 227, 228, 229, 236, :
2uo0, 242, 244, 246, 249, 250, 254, 258, 275, 277, 284,
285, 288, 290, 300, 316, 321, 322, 323, 326, 332, 3471,
348, 350, 351, 358, 360, 363, 364, 365, 366, 371, 379,
386, 388, 390, 428, 433, u34, huo, Lu7, 454, 458, U61,
463, u6u4, 473, 488, 499, 502, 504, 515, 519, 529, 530,
532, 543, 544, 545, 547, 596, 598, 601, 603, 604, 615,
617, 625, 626, 628, 629, 630, 636, 637, 641, 646, 652,
657, 664, 665, 676, 680, 683, 684, 687, 688, 690, 708,
723, 724, 725, 726, T33, 741, T42, T4h, TH6, THT, TUS,
749, 750, 751, 778, 779, 780, 785, 789, 793, 794, 795,
g8o2, 803, 8o4, 811, 818, 820, 825, 827, 828, 829, 831,
834, 835, 836, 837, 839, 8us5, Bu7, 856, 861, 863, 871,
872, 873, 875, 879

3. 1, 3, 4, 5, 7, 8, 10, 11, 13, 18, 19, 21, 32, 36, 37,




saTJdeINqQIJLL JI9Y30 = 9§ opTMaeT = 2c
100 62 0F o462 +00 408 0€ 408 00418 O€.18 00 28 10 «28 00 £8 JOF 8 £
Y Y M Y T — v ﬁ
_ 82 L2 M
1 ' {
_ M . . QM | mN WN . | “
08 | “ 7 < :
0 i I " N . ~°M !
w A | _ PUBTaASTD ! T |
H 1 s3Iy AMe§ _ 1€ : "\ OP3TO| ne ‘
05 Or 06 0T O0I 0 e J
1 I L1t 1 ] '
T 1T 11171711 6 9 13
08 OL 09 05 Ob OE OT OI O A Z
msOquo__x
00 st “/ — .00
oZF a7am . ¢ N i TP
/ x4
LT nt 1T
\ 3
61
0f »mm \ roI3sd .0f w
%44 /MH OH\\ 344
0c 8T 91 l
ofteiing
00" D
of? te ..mm
200 «6L 0F 6L 100 ,08 J0F .08 00 18 0F .18 00,28 Of 28 00 £8 0€ E8

JIHT FANVT J0 dVW - T 8Jn3td

it s SRR BRART K o ™ T BRI




JIATY UOTTTWIDA
J3ATY AYsnpueg
Aeg Aysnpueg
JOATY 938vjaa0d
JOATY ooumel
apTMaYe]

JBATY UOJINH
(OTJaB3UQ) JBATH puBIp
(OTUQ) JSATY pPuBIY
J9ATH 3T0J438Q
J3ATH ®Ioyein)
JSATY utadey)
JIBATY sn3neariy38)

JSATY Noeld

TedT32qeydty

$9TJRINQTL] 43430
Aeg ALysunpueg
(OTUD) IdATY puead
(oTJdB3UQ) JIATH puRID
JIIATH snBneasi1v)
JIATYH uigey)d
J9ATY wvIoyein)y
JIATY YOeld

J3ATH UOTTTWIIA
JIATY uoany

JIATH A¥snpueg
JIB3ATY 93eadod
J9ATH aaumej
J3ATY 3T0J33(Q
apTmaNe]

a1ad oyer] uf sjusapend

TeoTaaumN

T THNOIA OL A3

9t
Gt
e
€t
et
1€
o€
62
8¢
Lz
9e
T4
he
€e
ce
7 -1

™|

s




38, ul’ 43: l“"a 49, 50: 5"‘: 55: 57: 583 63, 69’ 72’ 73’

76, 77, 78, 79, 81, 89, 91, 92, 93, 95, 96, 97, 100, 101,

118, 120, 121, 122, 126, 133, 145, 1k6, 147, 1k9, 150,

: 151, 152, 153, 154, 159, 161, 163, 164, 165, 172, 174,

- 175, 176, 177, 180, 181, 185, 186, 187, 188, 189, 194,

! 195, 196, 201, 203, 206, 210, 211, 220, 223, 226, 227,
228, 229, 230, 231, 235, 236, 239, 240, 242, 244, 249,
250, 251, 252, 258, 275, 285, 289, 290, 300, 321, 323,
326, 327, 328, 329, 333, 342, 344, 347, 348, 350, 351,
358, 360, 362, 363, 364, 365, 367, 368, 376, 378, 388,
396, 402, 406, 412, 413, 414, 417, U419, k424, 429, u30,
432, BuO, U1, 442, 443, ULL, L4u45, 446, 44T, 451, 4SY,
457, 458, 459, 460, 462, 463, 46h, 465, L7h, 4B, 493,
496, 499, 502, 504, 505, 507, 508, 513, 514, 515, 516,
523, 524, 525, 527, 532, 538, 539, 540, 542, 544, 547,
548, 595, 596, 597, 598, 601, 603, 604, 612, 614, 615,
617, 623, 624, 625, 626, 628, 629, 630, 633, 635, 636,
637, 641, 643, 6LL, 645, 646, 64B, 654, 657, 665, 670, ,
671, 672, 673, 674, 675, 680, 683, 684, 686, 687, 688, g
690, 692, 696, 701, 708, 709, 723, 724, 725, 726, 733, !
738, 739, 74O, TU44, T46, THT, T4, TH9, 750, 751, 756, j
757, 758, 759, 760, 761, 764, 765, 769, 770, 771, 776,
777, 778, 779, 782, 783, 784, 785, 792, 802, 803, 804,
811, 816, 818, 819, 823, 825, 827, 828, 829, 830, 831,
832, 833, 834, 835, 836, 837, 839, 842, 847, 8hg, 855, J
856, 857, 860, 861, 862, 864, 865, 867, 871, 872, 873,
875, 877, 879

¥, 1, 30, 32, 41, 49, 55, 57, 58, 72, 76, 77, 81, 84, 101,
115, 126, 133, 145, 1h6, 147, 149) 151, 184, 174, 175,
181, 187, 188, 201, 220, 227, z2B, 229, 236, 237, 240,
242, 244, 246, 249, 250, 280, 283, 285, 300, 323, 324,
325, 326, 350, 351, 365, 388, 390, 397, 398, 399, ko2,
410, b11, ki2, B13, B18, ko0, 421, 430, 435, 438, 439,
440, U5k, 458, 461, 463, 488, 493, 439 502. 504, 515.
532, 539, 540, 542, 545, 547, 598, 601, 613, 615, 617,
624, 625, 626. 630, 636, 646, 657, 665, 680, 683, 684"
687, 688, 690, 699, 708, 723, 724, 725, 726, 733, 738,
745, T46, TH8, 749, 750, 778, 779, 795, 803, Bou, 811,
816, 818, 819, 825, 826, 828, 834 835, 836, 837, 839,
8u7, 856, 857, 861, 871, 873, 875, 879

-

5. 2, 34, 49, 56, 57, 58, 69, 108, 109, 110, 111, 112, 113,
114, 133, 145, 147, 166, 168, 169, 170+, 180, 201, 211,
212, 215, 229, 232, 233, 240, 258, 262, 265, 285, 304,
326, 328, 329, 331, 365, 440, 488, 527, 603, 604, 623,
628, 630, 637, 665, 739, Tu49, 827, 859, 870




10.

12.

11
11h,

240

41h’
598,
665,
802,

b1, 56, 57,
l.)), l 5’
244, 262,
u32, u91,
601, 603,
687, 688,
825, 826,

kg, 56, 57,
133, 147,
262, 265,
UGl 491,
615 617,
724, Tu6,
820, 825,

11, 56, 57, 58,
113, 11u 133,
225, 226 232,
491, u92 515,
641, 665, 695,

41
114,
2“6
§12.
601,
708
819,

58,
164,
265,
g2,
604,
690
8u7,

58,
164,
283,
492,
623,
749,
826,

69,
166,
233,
520,
698,

6, 11, 41, 49, 56

111, 112,
184, 190,
206, 207,
266, 277.
440, 454, 464,
601, 603, 60k,
650, 657, 678,
779, 787, 802,

113,
191,
211,

285,

50, 56, 57, 58,

233, 240, 258,
604, 630, 637,

11, 56, 57, 58,

113, 114, 133,
262, 265, 284,
630, 641, 802,

6, 11, 41, 56,
112, 113, 114,
233, 240, 245,
515, 519, 520,
637, 657, 662,
779, 785, 787,

11k,

192,
227,
326,
491,
607,
687,
803,

69,
262,
8ok,

64,
166,
4o1,
870

57,
133,
262,
521,
678,
797,

81, 108, 109, 110, 111, 112,

é 201,
285 327,
499, 519,
615, 617,
696, 708,
870, 873,

520,
623,

8717

72,
175,

188,
326,

342,
499, 515,
628, 630,
779’ 785,
847, 870,

201,
365,
520,
657,
791,

871,

203, 206, 211,
328, 329, 342,

724,

81, 108, 109, 110, 111, 112

113,
232, 233,
347, 365,
542, 595,
641, 646,
764, 779,

521, 532,
628. 630,
746, TL7,

113,
2ho),
409,
503,
590,
816

210,
399,
521,
665,
795,
873

232 233,
402, 405,
532, 539,
687, 688,
803, 80k,

81, 82, 83, 108, 109, 110, 111, 112,

167, 170, 180,
240, 262, 265,
521, 527, 531,
749° Bo2, 827,

57, 58, 72, 81,
133, 1 5, l“?,
193, 196, 198,
229, 232, 233,
342, 344, 347,
515, 519, 520,
615, 617, 628,
688, 703, 708
80u 825, 8u7,

108,
265,
827,

81,
201 203, 206,
492 519, 520,

133, 166,
285, 326,
870

58, 64, 81, 82,
1bs, 164, 179,
265, 284, 326,
532, 598, 601,
§87° 688, 708,
803, 825, 8“7,

501, 203, 206, 211,
284, 285, 326, 329,
603, 604, 628, 630,
870

82, 83, 108, 109, 110,
153, 155, 164, 166,
199, 200, 201, 203,
240, 245, 262, 265,
390, 399, 408, U416,
521, 522, 532, 598,
630, 637, 640, U1,
723, T24, T46, TA49,
851, 870, 871

167,
328,

201,
329,

211,
342,

232,
603,

82, 83, 108, 109, 110, 111, 112,

311, 232, 233, 2U0,
521, 603, 60k, 628,

83, 108, 109, .0, 111,
201, 206, 227, 232

342, 458, 491, 492,

615, 617, 628, 630,

724, 746, 749, T51.

870

b
;~—___—m_aw~nw e




13.

14,

15.

16.

170

18,

19.

56, 57, 58, 67, 69,
233, 2ho, 258, 262,
630, 637, Th9, 751,
56, 57, 58, 64, 81,
133, 1ls5, 164, 166,
258, 262, 265, 603,

6’ 41, ”93 56:

113, 114, 133,
265, 326, 342,
628 630, 637,

57

164,
399,
641,

749, 779, 785, 803,

12, 43, 49, 56, 58,
166, 167, 169, 170,
256, 258, 259, 260,

329,
628,
827,

359,
630,
8hy,

388,

637,
868,

457,
665,

11, 46, 49, 52, 56,

112,
210,
269,
388,
167,
610,
792,

11, 12

133,
258,
329,
555,
567,
578,
589,
666,
870,

11
154,
256,
326,

113,
211,
285,
390,
181,
628,
796,

260,
388,
557,
568,
579,
590,
698,
882,

166,
260,
388,
554,
566,
577,

111,
229,
292,
398,
183,
630,
802,

166,
262,
45y,
558,
569,
580,
591,
712,
883

183,
261,
399,
555,
567,
578,

133,
232,
293,
399,
513,
631,
803,

53, 57, 6u,
145,716

169,
263,
527,
559,
570,
581,
592,
749,

l2, 52, 53, 64,

196,
262,
sy’
557,
568,
579,

108,
265
827,

232,

166, 167, 201, 211,
628,

328, 329, 603, 604,

108,
201,
604,

58, 64, 81, 108, 109, 110, 111, 112,
201, 210, 229, 232, 233, 240, 262,
402, 515, 532, 598, 601, 615, 617,
657, 662, 687, 688, 708, 724, Th6,
8o4, 819, 820, 825, 826, 847, 870

110, 111, 112, 113,
206, 211, 232, 233,
630, 641, 802, 826,

114,
240,
870

66, 67, 69, 104, 105, 106, 108, 133,
180, 201, 211, 212, 215, 240, 242,
262, 263, 264, 265, 285, 326, 328,
488, 527, 528, 531, 603, 604, 618,
698, 749, 751, 815, 817, 819, 820,
870, 882, 883

57, 58, 64, 81, 108, 109, 110, 111,
145,72k, 164, 166, 201, 203, 206,
233, 234, 240, 256, 262, 265, 268,
312, 319, 320, 321, 322, 323, 326,
400, 401, 402, 435, 436, 454, 463,
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641 665, 698. 736, Th6, T49. T72.
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594, , 604, 621, 628, 637, 665,
751, 802, 815, 827, 8uu, B68, 869,

80, 81, 104, 105, 106, 108, 126, 133,
201, 203, 206, 208, 211, 218, 219,
263, 264, 265, 268, 284, 285, 312,
515, 536, 546, 548, 551, 552,
558, 559, 560, 561, 563, 564,
569, 570, 571, 572, 574, 575,
580, 581, 582, 583, 585, 586,




587, 588, 589, 590, 591, 592, 594, 598, 603, 604, 628,
637, 641, 698, 712, 736, 746, Th9, 788, 796, 802, 803,
804, 815, 826, 844, 868, 869, 870, 872, 882, 883

20. 112, 48, 52, 53, 56, 57, 64, 69, 80, 81, 103, 104, 105, !

. 106, 108, 125, 126, 133, 160, 183, 196, 201, 203, 206,

B 208, 210, 211, 218, 219, 247, 260, 261, 262, 263, 264,

: 265, 268, 275, 285, 326, 328, 329, 342, 399, 402, 431,
454, 48y, u89, 515, 519, 534, 536, 546, 548, 550, 551,
552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562,
563, 564, 565, 566, 567, 568, 569, 570, 571, 572, 573,
574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584,
585, 586, 587, 588, 589, 590, 591, 592, 594, 598, 603,
604, 619, 620, 623, 628, 637, 641, 647, 665, 666, T12,
723, 746, T49, 751, 773, 789, 792, 796, 802, 803, 804,
827, 8u4, 868, 869, 870, 871, 872, 881, 882, 883

21. 12, u7, 48, 52, 53, 56, 69, 75, 80, 81, 104, 105, 106,
108, 126, 133, 160, 183, 1éu, 201, 203, 206, 208, 218,
219, 229, 247, 260, 261, 262, 263, 264, 265, 275, 277,
278, 285, 326, 328, 329, 342, 388, 422, 431, U454, u5T, |
473, 479, 481, 484, 515, 527, 534, 536, 546, 548, 550, ;
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 1
562, 563, 564, 565, 566, 567, 568, 559, 570, 571, 572, 3
573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, !
584, 585, 586, 587, 588, 589, 590, 591, 592, 594, 598,
603, 604, 628, 637, 641, 647, 666, T12, ThU6, TU9, 751,
755, 789, 790, 792, 796, 802, 803, 804, 827, 844, B66,
868, 869, 870, 881, 882, 883
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132, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143,
144, 148, 156, 157, 158, 173, 174, 178, 181, 182, 184,
188, 189, 196, 197, 201, 202, 204, 205, 213, 214, 216,
217, 221, 222, 224, 228, 229, 238, 241, 243, 253, 255,
257, 258, 267, 270, 271, 272, 273, 274, 276, 279, 282,
286, 291, 294, 295, 296, 297, 298, 299, 300, 301, 302,
303, 304, 305, 306, 307, 308, 309, 310, 311, 313, 314,
315, 317, 318, 319, 330, 334, 335, 336, 338, 339, 340,
341, 342, 343, 345, 346, 347, 352, 353, 354, 355, 356,
357, 369, 370, 372, 373, 374, 375, 376, 377, 387, 389,
390, 391, 392, 393, 394, 402, 403, 404, 407, 416, k23,
425, 426, 427, 4h4, 450, U452, U53, US4, U455, 456, 466,
468, 469, 470, 471, 472, 473, 475, 476, 47T, 478, 479,
480, 482, 485, 486, 487, 488, U9k, 495, 497, 500, 501,
503, 506, 509, 510, 511, 512, 514, 526, 533, 535, 537,




26.

27.

23.

24,

25.

549, 596, 600, 602, 611, 622, 634, 639, 641, 642, 6U46
649, 650, 651, 653, 654, 655, 656, 663, 665, 667, 668
669, 677, 680, 682, 685, 691, 693, 694, 697, 700, 702
705, 706, 709, 710, 711, 713, 714, 715, 716, 717, 718
719, 720, 721, 722, 727, 728, 729, 730, 731, 732, T34
735, 737, 743, 752, 753, 754, 762, 763, 766, 767, 768

t
»
»
»
]
]

774, 781, 789, 790, 791, 792, 793, 794, 798, 799, 801,
8oy, 805, 806, 807, 808, 809, 812, 813, 814, B15, 818,

819, 821, 822 823, 824, 826, 840, 841, 843, 845, 846
848, 850, 852, 853, 858, 859, 876, 878

Detroit River - 18, 25, 26, 27, 35, 43, 49, S5, 56, 57,

59, 60, 61, 62, 65, 69, 70, 71, 73, 93, 98, 100, 117,
119, 122, iu42,’153, 154, 178, 184, 187, 20k,

22k, 229,

249, 254, 258, 260, 266, 272, 274, 277, 285, 286, 295,

299, 306, 307, 314, 328, 332, 334, 335, 337, 338, 341
342, 354, 357, 358, 360, 377, 380, 381, 382, 383, 384
385, 386, 388, 390, 391, 392, 393, 458, 461, U463, 46k
473, 475, 494, 501, 513, 514, 527, 530, 533, 537, 598
606, 623, 626, 627, 629, 642, 646, 653, 658, 679, 690
693, 694, 700, 711, 716, 717, 732, 733, 735, 737, Tu6
747, 748, 762, 790, 793, 794, 795, 800, 801, 8ok, 812
817, 819, 823, 826, 827, 8ho, 845, B71, 875, 876, 879

Maumee River - 5, 18, 25, 27, 31, 43, 57, 59, 60, 62,
81, 93, 100, 101, 117, 154, 175, 178, 181, 197, 204,

27, 224, 229, 250, 266, 272, 274, 287, 289, 295, 298
321, 322, 334, 335, 341, 357, 358, 360, 379, 391, 392
393, 407, 415, 4s5, 458, U463, u73, U475, U9h, 515, 532
533, 598, 599, 601, 615, 617, 626, 627, 629, 632, 646

3
]
]
]
]
’
’

b
b
’
1

652, 653, 687, 693, 694, 708, 721, T42, TH4, TAT, T75,
779, 780, 785, 789’ 790’ 791’ 792’ 79“’ 795! 797’ 800,
801, 810, 813, 823, 835, 837, 839, 84o, 855, 861, 863,

875, 879

Portage River - 5, 43, 54
390, 407, 455, 458,

62, 154, 181, 186, 341, 348,
1é3, heu, u9h, 532, 539, 547, 599,

601, 615, 617, 627, 632, 652, 687, 708, 747, 779, 785,
791, 795, 800, 801, 804, 813, 823, 835, 855, 857, 870,

879

Sandusky River -~ 25, 31, 49, 153, 154, 162, 205, 229
272, 289, 314, 341, 348, 390, 393, B407, 412, 455, 458
461, 490, 494, 515, 532, 539, 5u42, sS4k, 547, 599, 601
615, 627, 632, 634, 652, 687, 708, 779, 785, 791, 794
795, 797, 801, 8ou, 813, 823, 835, 863, 870

Huron River - 341, 399, 407, 410, 458, 515, 532, 539,

’
3
1]




28.

29.

30.

31.

32.

33.

34,

35.

36.

545, 547, 601, 615, 616, 617, 627, 652, 687, Tu6, 779,
785, 791, 794, 795, 804, 813

Vermilion River - 341, 399, 405, 407, 458, 463, 532,
332, 601, 615, 652, 687, 708, 779, 785, 791, 794, 804,
1

Black River - 272, 341, 405, 407, 458, u94, 6 515, 532,
598, 601, 615, 617, 632, 687, 708, 779, 785, 79k, 795,
800, 801, 804, 813

Cuyahoga River - 23, 49, 60, 102, 178, 190, 191, 192,
193, 197, 204, 207, 209, 225, 245, 272, 277, 276, 290,
341, 391, 392, 393, 407, 408, 458, 473, 494, 515, 532,
533, 598, 601, 607, 608, 615, 616, 627, 632, 658, 659,
678, 687, 694, 704, 708, 723, 779, 785, 786, 787, 790,
791, 794, 795, 800, 801, 8ou, 805, 813, 851, 876

Chagrin River - 217, 245, 266, 391, 458, 494, 532, 601,
610, 615, 616, 627, 632, 658, 687, 708, 779, 785, 787,
795, 801, 804, 813

Cattaraugus River - 48, 183, 247, 248, 272, 314, 315,
393, 494, 536, 593, 627, 632, 647, 666, 723, 796, 800,
813, 8uu4, 868, 869, 870, 881

Grand River (Ontario) - 27, 43, 53, 99, 134, 169, 307,
314, 341, 392, 393, 534, 605, 606, 621, 666, 810, 813

Grand River (Ohio) - 179, 281, 391, 392, 393, 473, 494
515, 532, 601, 610, 615, 616, 632, 658, 687, 779, 785,
791, 800, 804, 813, 876

-

Sandusky Bay - 1, 4, 41, 43, 51, 72, 84, 115, 162, 175
177, 185, 186, 187, 189, 205, 210, 229, 237, 266, 280,
290, 300, 314, 333, 341, 349, 361, 395, 397, 398, 399,
402, 410, 411, 412, 413, 418, Loo, 421, 439, LU, Lug,
457, 458, 463, 490, 493, 506, 515, 517, 532, 539, 540,
542, 544, 545, 547, 596, 598, 599, 601, 610, 613, 615,
616, 617, 623, 624, 625, 626, 638, 646, 652, 657, 660,
661, 684, 688, 689, 694, 699, 707, 708, 724, T25, 726,
738, Th2, 745, 747, T48, 769, 779, 780, 785, 791, 800,
8o1, 804, 811, 813, 816, 820, 823, 825, 826, 835, 847,
854, 857, 867, 870, 871, 874

Other Tributaries - 5, 23, 27. 37, 38, 40, 41, 43, 46,

47, 48, 49, 53, 60, 62, 66, 67, T1, 73, 75, 100, 117
12h, 183, 154’161, 162, 111, i7n,’17g, 181, 182, 183,

10




» 275,

4os,

869,




B. Organisms

1. Viruses - 98, 215, 270, 390, 391, 393, 394, k94, 786, j
793, 801 |

; 2. Schizomycota - 13, 17, 23, 26, 27, 31, 47, 48, 54, 56,

57, 58, 61, 65, 71, 74, 75, 82, 83,786, 93, 97, 101,
104,7109, 111, 112, 114, 130, 131, 132, 133, 135, 136,
137, 138, 139, 140, 141, 142, 157, 171, 174, 178, 179,
183, 184, 186, 197, 224, 232, 233, 2u40, 245, 247, 260,
261, 267, 270, 272, 291, 292, 293, 311, 312, 314, 334, :
338’ 339’ 3”8. 357) 367’ 368, 377’ 38“, 385’ 390, 3910 i
392, 393, 394, hol, u16, 427, 431, 437, 451, US4, 4S8, !
W61, 464, 473, 475, 476, 47T, 491, 492, 94, 495, 502, |
509, 510, 515, 519, 520, 521, 522, 530, 532, 537, 593,
594, 598, 605, 606, 629, 632, 634, 636, 641, 642, 647,
650, 657, 658, 662, 667, 668, 677, 685, 691, 703, 704,
705’ 711'! 738’ 739. 755’ 773’ 786’ 787’ 789’ 791) 792’
793, 794, 795, 796, 799, 800, 801, 803, 804, 805, Bl4,
823, 836, 837, 855, 866, 876, 880, 882, 883

3. Eumycota - 26, 41, 49, 86, 97, 173, 197, 312, 330, 394,
357, 451, 461, 509, 532, 677, 686, 714, Tu4, 756, 882,
3

a. Phycomycota - 43, 63, 205, 315, 692, T44

b, Algae - 7, 9, 18, 23, 24, 27, 31, u6, 58, T4, 86, 93,
ou, 97, 98,7100, 101, 107, 109, 110, 111, 112, 113, 114,
115, 127, 128, 129, 134, 140, 141, 142, 143, 151, 153,
154, 168, 172, 174, 181, 184, 186, 189, 190, 197, 200,
201, 203, 205, 207, 224, 232, 233, 234, 240, 248, 250,
255, 267, 270, 273, 274, 277, 284, 285, 286, 291, 293,
305, 307, 314, 321, 332, 334, 336, 338, 347, 353, 357,
364, 367, 390, 391, 392, 393, 394, 401, 416, 418, 422,
hou, 431, 435, 436, 437, 4oL, U58, u6u, U473, 475, 491,
492, k494, 517, 518, 519, 520, 521, 525, 528, 532, 537,
594, 598, 600, 601, 629, 637, 639, 640, 641, 642, 646,
647, 653, 657, 658, 663, 666, 679, 683, 684, 686, 691,
692, 693, 703, 709, 721, 722, 723, 752, 769, 7715, 781,
782, 783, 784, 785, 786, 789, 790, 791, 792, 793, 794,
795, 799, 800, 803, 804, 805, 806, B08, 812, 832, 834,
838, 839, 8u2, 843, 866, 378

a. Cyanophyta - 6, 26, 27, 56, 58, 59, 61, 62, 75, 82,
83, 93, 105, 106, 108, 117, 119, 128, 1ul, 143, 149,
150, 152, 153, 154, 155, 160, 173, 178, 181, 183,

12




b.

189,
273,
390,
522,
660,
722,
792,
851,

191,
277,
392,
527,
677,
723,
794,
876,

198,
285,
528,
679,
738,
8ol,
879

199,
292,
430,
530,
690,
758,
802,

202,
314,
36,
546,
691,
760,
835,

Chlorophyta - 5, 12, 26,

76, 7
149,
183,
237,
357,
h22,
516,
653,
738,
777,

856,

150,
189,
262,
364,
271,
518,
657,
7h0,
791,
831,
868,

7, 82’
1

191,
277,
377,
436,
519,
659,
756,
792,
833,

876, 8

83, 93,
52,

105,
154,
198,
292,
390,
iko,
548,
677,
758,
794,
836,

203’
335,
437,
600,
694,
761,
836,

204, 205,
336, 347,
I“‘o, usl,
601, 647,
702, 704,
762, 770,
837, 839,

235,
377,
58,
657,
714,
771,
8ul,

54, 56, 58, 61, 62,

106,
155,
199,
293,
391,
by,
597,
690,
759,
795,
839,

108, 1
160,
202,
314,
392,
451, ish,
701,
760’
796,
8ho,

119,
178,
205,
336,
394,
4s8,
640,
704,
770,
802,
8u7,

262,
379,
kg9,
659,
721,
791,
847,

75

128,
181,
235,
346,
399,
506,
647,
722,
171,
810,
851’

c. 62

Chrysophyta - 12, 26, 27, 56, 58, 60, 61

83, 9
143,

3
1h9,
183,
293,
399,
517,
653,
738,
795,
836,

150, 152,
189, 191,

105, 106, 108, 111, 11k, 117, 13

153, 154, 155, 160,

335,
524,
518,
657,
740,
837,

336,
427,
522,
659,
758,
8o2,
839,

198,
346,
436,
527,
664,
761,
804,
840,

199,
363,
437,
528’
683,
762,
828,
847,

202, 204,
364, 365,
kuo, is1,
530, 5u8,
690, 691,
770, 790,
829, 830,
868, 869,

i,
172,
205,
379,
458,
601,
701’
791,
831,
876,

101,

82,

178,
262,
392,
476,
629,
702,
793,
832 I
879

d. Charophyta - 50, 66, 115, 226,
440, 518, 738, 758, 761, 795, 8

Euglenophyta - 105, 106, 108, 155, 160, 178, 181,
193, 198, 436, 440, 458, 659, 664, TOuU, 738, 758,
761, 770, 795, 802, 835, 847

f. Phaeophyta - 795

384, 398, 399, 428,
10, 881

Pyrrophyta - 82, 83, 93,
149, 198, 202, 392, 396,
527, 528, 690’ 738’ 758!

105,
436,
761.

106, 108, 141, 142,
440, 451, 499, 522,
835, 836

13
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h. Rhodophyta - 235, 430, 659, 660, 758, 761
1. Cryptophyceae - 528, 835, 836

Bryophyta - 6, 54, 97, 205, 344, 359, 399, 458, 518,
532, 538, 647, 657, 677, 686, 701, 782, 874

Tracheophyta - 6, 32, 36, 43, 49, 50, 53, 66, 72, 95,

96, 97, 115, 119, 148,153, 163, 175, 178, 183, 208,

237, 239, 2h6, 254, 255, 273, 275, 283, 287, 291, 293,
324, 326, 348, 349, 380, 382, 384, 385, 386, 390, 396,
397, 398, 399, 400, 410, 412, 414, 418, 419, 420, 421,
422, 42u, 428, 435, U437, 4bo, U4y, 445, 44T, Lu9, 4S8,
k63, u64, 485, 487, 490, 494, 509, 523, 524, 525, 532,
536, 537, 539, 542, 543, 544, 546, 595, 599, 600, 631,
638, 639, 642, 647, 654, 661, 664, 671, 672, 673, 686,
687, 688, 689, 699, 702, TO4, 709, 738, Tu0, TUS, TU6,
747, 748, Th49, 750, 751, 764, T7O0, 772, 775, 782, 783,
ggi, 791, 792, 793, 796, 810, 831, 837, 841, 847, 857,

Protozoans - 4, 40, 97, 117, 192, 193, 203, 286, 437,
gﬁg, 458, 494, 522, 673, 705, 709, 736, 752, 769, 785,
a. Mﬁstigophora - 108, 150, 293, uuo, 49, 458, 647,
740
b. Sarcodina - 105, 106, 108, 150, 192, 198, 202
203, 206, Wuo, hno, h76, 702, 738, 740, Bu7, 860
c. Ciliata - 40, 43, 105, 106, 108, 150, 192, 198
202, 203, 206, 215, 422, 4ho, uho, us8, 477, 6h7,
654, 738, Tu40, 860

d. Sporozoa - 41, 202, 211, 212, 215, 336, 350, 351,
449, 458, 549, 718, 719, 861

Porifera - 97, 441, 443, u45, 447, Lu8, 458, 701

Coelenterata - 94, 97, 168, 198, 377, 378, 440, 4us,
uy7, 458, 504, 657, 672, 678, 738, 868, 870, 874

Platyhelminthes - 348, 458, 464, 773, 783
a. Turbellaria - 15, 16, 93, 178, 383, 44O, 444, 4us,

447, 458, 504, 618, 633, 647, 673, 690, 701, 704,
738, 802, 867

14
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b. Trematoda - 38, 40, 41, 42, 43, 172, 213, 215, 387,
458, 657, 666, 782, 802, 8hg, 473

¢c. Cestoda - 37, 39, 40, 41, 43, 215, 388, 389, U458,
509, 768, 861, 873

11. Aschelminthes (Nemathelminthes)

a. Rotifera - 4, 12, 76, 93, 105, 106, 108, 117, 150,
181, 192, 194, 198, 202, 203, 206, 262, 286, 348, |
377, 396, 437, 440, 458, 522, 629, 654, 657, 672, j
ggg, 378. 690, 701, 738, 752, 756, 783, 790, 849, !

» 879

b. Nematoda « 26, 38, 40, 41, 43, 56, 58, 77, 93, 181,
183, 186, 193, 198, 201, 215, 3i8, 388, 392, huo,
445, 646, 647. 738, 782, 783, 784, 801, 802, 850,
860, 861, 873, 874

12. Acanthocerihala -~ 38, 40, 41, 43, 214, 215

13. Bryozoa - 383, 445, 448, 670, 671, 672, 673, 674, 675,
676, 867

14, Mollusca - 86, 262, 377, 422, 766, 773, 8u9

a. Gastropoda -~ 3, 10, 26, 27, 32, 43, 49, 56, 58,
59, 60, 61, 75, 77, 93, 95, 117, 159, 166, 172,
178, 183, 186, 204, 218, 237, 266, 288, 289, 290,
312, 320, 335, 345, 348, 383, 436, 440, u43 Luu,
hus, bu7, 458, 462, 464, 466, 4T4, 484, 485, 504,
514, 597, 601, 618, 633, 646, 647, 657, 666, 672,
673, 690, 701, 702, 704, 738, T4l, Th2, 782, 783,
792, 793, 801, 802, B27, 8u6, 865, 874, 875

b. Pelecypoda - 3, 11, 26, 32, 43, 49, 56, 58, 59, 60,
73, 77, 86, 88, 91, 93, 95, 117, 166, 172, 178,
183, 156. 190, 197, 201, 204, 209, 215, 218, 222,
246, 256, 266, 280, 281, 312, 319, 320, 321, 322,
323, 335, 345, 348, 357, 377, 383, 392, uok, Koy,
436, Lubu, suy, Ls8, 466, u8u, 485, 494, 504, 609,

| 610, 611, 618, 646, 647, 657, 666, 672, 701, 704,

% 741, 742, 743, 752, 791, 792, 793, 794, 801, 802,

i 810, 827, 8ul, Bus5, 874, 875

| 15. Annelida - 190, 427, 447, 782, 783




. 175
336,
W7,
646,
738,
874,

266,
; 526,
! 701,
' 874,

755

3h8
H58,
647,
787,
875

¢. Hirudinea

317,
601,
704,
875

77, 82,

189,
360,
461,
652,
791,

199,
383,
Lok,
653,
792,

- 41, 43,

348,
616,
738,

383,
618,
781,

§3 853755

u6,

56

87, 88

201, 20“ 223,

391,
504,
658
793,

56, 61, 91

MUO
793,

392,
514,

393,
601,

673, 677,

794,

e
801,

16. Arthropoda - 16, 480, 799, 843

a. Arachnida - 84,

198,

b. Crustacea - 11, 12,

37, 38ﬁ 39, U1,

93, 10 2 117, 130

162,
192,
203,
250,
307,

875,

¢. Insecta -
58, 59, 60, 61,

89 90
143, "1h6

197,
266,
361,

193
206,
251,
312,
364,
Lu0,
6,
601,
672,
762,
790,
854,
879

168,
194
207,
256
315,
371,
by3;
7k
618,
673,
766,
791,
860,

11, 12,

u3 56, 59, 60, 61,

172,
195,
215,
262,
335,
377,
his
476,
629,
678,
767,
793,
861,

178,

199 201, 204,

273,
371,

277,
3717,

289,
383,

13,

134,
173,
196,
216,
266,
336,
383,
By,
483,
645,
690,
769,
801,
866,

800,

by

802,

237, 383, 4ko,

879

a. Polychaeta ~ 55, 92, 93, 117, 197, 201, 335, 358,
377, 446, U458, 633, 657. 801, 827, 874,

b. Oligochaeta - 11

58, 59, 60, 61,

’ 93.
266,
ol
618,
690,
802,

93, 178,

97,

312,
huo,
629,
702,
80k,

186,

117
335,
L5,
633,
704,
827,

215,

-’y7, 458, 504,
646, 647, 657 666, 672, 690,

804

14, 15, 16, 18,

141,
178,
197,
219,

6u,

1b2, 1uy,

181,
198,
226,

273, 277,

337,
389,
B4g,
uou,
6.7,
695,
773,
802,
868

338,
hoh,
455,
504,
653,
701,
777,
817,
869,

186
199,
227,
278,
345,
422,
458,
506,
657,
702,
782,
825,
870,

75, 76 17, 78 79,

91 93 97, 102,

181,
226,
312,
391,

16

117,

183,
229,
334,
392,

126,
186,
237,
335,
393,

127,
188,
250,
336,
395,

827,

hu7, 4s8

19,
69,
*150
188,
201,
229,
279,
347,
27,
459,
509,
665,
704
783,
827,
873,

26, 27, 37, 46, 49, ,u

12
189,
256,
345,
399,

854,

26, 27,
76, 17,
151,
190,
202,
237,
286,
348,
436,
uéo,
522,
666,
721,
784,
849,
874,

63 éa
130
194
262"
348,
ko0,
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d.

e.

414,
2,
475,
514,
624,
669,
709,
784

417,
43,
476,
518,
625,
672,
711,
787,
825, 827,
874, 875,

Chilopoda - 237

436,
458,
495,
599,
647,
699,
762,
795,
8614

427,
uy7,
4ol
s5hy
646,
695,
752,
794,
860,

Diplopoda - 613

Chordata

a.

Cyclostomata - 17, 28, 33, 34, 49,

182, 241,
335, 336,
390,
514,
710,
821

242,
341,
425,
533,
713,
853, 859

Osteichthyes - 2, 6, 7,
20, 22, 23, 24, 25, 26,
Yo, b1, 42, 43, 4b, ke,
59, 60, 61, 62, 65, 66,
77’ 80’ 81, 869 91, 93’ 9"l
107, 117, 124, 125, 143,
157, 158, 161, 162, 163,
170, 173, 174, 175, 178,
186, 187, 188, 189, 190,
205, 207, 210, 211, 212,
220, 224, 225, 226, 227,
238, 241, 242, 243, 2ul,
253, 255, 256, 257, 258,
264, 265, 266, 267, 268,
283, 291, 293, 294, 299,
305, 306, 307, 310, 311,
318, 323, 330, 331, 333,
340, 341, 345, 350,
357, 364, 369, 370,
370, 377, 388, 389,
4oz, Lo7, 415, 417,

253, 268, 273, 315,
345, 366, 372, 373,
426, 452, 458, U472,
537, 616, 617, 627,
ggg, 714, T16, 717, 718,

8, 9,

k5’
164,
180,
193,
213,
228
247,
259,
269,
300,
313,
334,
351,
371,
390,
323,

147,
166,
181,
194,
214,
229,
248,
260,
271,
301,
314,
335,
352,
372,
391,
425,

17

437,
k6o,
196,
601,
652,
701,
768,
800,
866,

51, 58, 59, 60,
61, 74, 81, 86, 103, 123, 124, 125, 155, 157, 158,
317, 318

374,
475,
653,
722,

27, 28, 29, 35,
49, 50, 51,
67, 68, 69, 70,
a6, 97, 98,

55,

151,
167,
182,
197,
215,
230,
2l9,
261,
272,
302,
315,
336,
353,
373,
393,
427,

438,
k61,
504,
608,
653,
702,
173,
801,
868,

375,
488,
697,
762,

12, 13, 15, 16, 17,

37, 38, 39,
56, 57, 58,
73, Th, 76,

440,
u6h,
505,
613,
657,
782,
802,
869,

334,
376,
501,
698,
779,

104,
156, 1
169,
185,
20k,
219,
236, ,
251,
263,
279,
304,
317,
339,
355,
375,
395,
129,

§
|
I |




e

e e

: 431, 433, 434, 437, 439, 440, 444, 445, USL4, U456,
457, 458, 459, 461, 46M, U65, 466, 46T, 468, L69,
470, U471, 472, 473, U475, 479, u4BO, 481, u4B2, 483,
486, 487, 488, 489, 490, 493, 49k, U95, U497, 500,
501, 504, 509, 512, 514, 518, 522, 526, 529, 531,
B 533’ 535’ 536, 537, 5“0, 5“5’ 5“6’ 547, 5“8’ 5“9’
! 550, 551, 552, 553, 554, 555, 556, 557, 558, 559,
560, 561, 562, 563, 564, 565, 566, 567, 568, 569,
570, 571, 572, 573, 574, 575, 576, 577, 578, 579,
580, 581, 582, 583, 584, 585, 586, 587, 588, 589,
. 590, 591, 592, 593, 594, 596, 598, 603, 604, 607,
4 608, 613, 616, 617, 618, 619, 620, 621, 622, 623,
‘ 624, 625, 626, 627, 629, 631, 637, 642, 643, 6ul,
645, 646, 647, 649, 651, 652, 653, 655, 656, 658,
663, 669, 677, 679, 680, 681, 682, 690, 693, 694,
695, 696, 697, 698, 700, 701, 702, 704, 706, 708,
1 709, 710, 711, 712, 713, 714, 715, 716, 717, 718,
{ 719, 720, 722, 723, 724, 725, 726, 727, 728, 729,
‘ 730, 731, 732, 733, 734, 735, 736, 737, 738, 740,
754, 755, 762, 763, 764, 766, 768, 769, 773, TTH4,
775, 778, 779, 781, 782, 783, 784, 785, 786, 787,
: 788, 789, 791, 792, 793, 794, 795, 796, 797, 800,
1 801, 8o4, 806, 808, 809, 811, 812, 813, 814, 815,
816, 817, 818, 819, 820, 821, 822, 823, 824, 825,
826, 840, 841, 8us, 849, 850, 853, 856, 858, 859,
860, 861, 862, 863, 868, 869, 870, 871, 872, 873,
874, 876, 878, 879, 882, 883

c. Reptilia - 6, 37, 118, 165, 175, 176, 177, 178,
216, 283, 301, 303, 315, 414, 458, 459, U65, 513,
599, 666, 704, 706, 708, 740, 764, 765, 785, T93

d., Amphibia - 6, 37, 156, 162, 175, 178, 216, 267,
299, 315, 440, 458, 459, U465, 478, 518, 545, 597,
613, 629, 666, 704, 706, 738, ThO, 769, 781, 785

e. Aves - 6, 30, 46, 49, 52, 53, 66, 98, 99, 120, 121,
122, 157, 175, 197, 221, 238, 239, 247, 255, 267,
283, 294, 313, 315, 325, 327, 328, 329, 340, 363,
380, 381, 384, 385, 386, 393, 395, 400, 405, 406,
ko8, 409, 410, 412, 413, 41b, 427, 432, 440, U58,
459, 465, 466, 473, 495, 507, 508, 509, 513, 514,
534, 539, 540, 541, Sh2, 543, 544, 545, 592, 595,
599, 607, 613, 630, 631, 648, 677, 679, 686, 689,
694, 708, 722, 755, 764, 772, 773, 777, 780, 781,
785, 786, 800, 808, 877
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Mammalia - 6, 9, 29, 36,
205, 238, 246, 252, 255,
ik, 458, 459, 465, 466,
595, 599, 622, 666, 708,

66, 86, 116, 175, 193
283, 294, 313, 315, 3ho,
475, 509, 513, 5u44, 593,
785, 786, 791, 810




C.

Habitats

Benthos - 3’ us 6, 93 lls 12’ 13, 18’ 26: 27: 32: 37’ u3’
46, 49, s4, 55, 56, 58, 59, 60, 61, 62, 66, 69, 73, T4, 75,
76, 77, 79, 82, 83, 85, 86, 87, 88, 89, 90, 91, %2, 93, 95,

96, 97, 102, 104
128, 130, 134, 1ho, 141,
163, 166, 168, 172, 173,
190, 192, 193, 194, 196,
207, 209, 216, 218, 219,
244, 250, 251, 255, 260,
280, 281, 283, 286, 288,
308, 310, 312, 314, 317,
337, 339, 345, 346, 347,
368, 371, 377, 378, 379,
393, 396, 399, 400, 404,
437, 439, 4uho, 441, 4u2,
460, 461, 46U, L66, U473,
491, 492, 49k, U495, 496,
516, 518, 522, 523, 524,
546, 548, 595, 598, 600,
626, 628, 629, 633, 639,
653, 654, 655, 657, 658,
671, 672, 673, 676, 677,
701, 702, 704, 707, 709,
T43, T4, TH6, TUT, Tu8,
769, 770, 773, 775, 777,
789, 790, 791, 792, 793,
8o4, 808, 810, 814, 817,
841, 843, 8uu, Bus, Bu6,
861, 865, 867, 868, 369,
881, 882, 883

Epiphytic - 43, 50, 106,
518, 548, 597, 659, 671,
882, 883

105, 110, 111

142,
178"
197,
222]
261,
289,
319,
348"
382,
314,
EN
47k,
497,
525,
601,
U1,
659,
679,
710,
T49,
778,
794,
823,
847,
870"

108,
672,

Littoral - 6, 10, 30, 32, 36,

118, 119, 148, 159, 175,
255, 275, 283, 288, 289,
385, 386, 397, 398, 399,
k20, 421, 424, 435, U39,
478, 509, 516, 523, 525,
599, 613, 621, 631, 661,
741, 745, TuU6, TH9, 750,
840, 881

176,
290,
400,
440,
532,
671,
751,

113
143, 14,
179, 181,
199, 201,
223, 225,
262, 266,
290, 291,
320, 321,
353, 357,
383, 384,
422, u2h,
U4y, 4is,
477, U480,
502, 504,
531, 532,
608, 609,
642, 643,
662, 664,
687, 688,
711, 722,
750, 751,
782, 783,
795, 796,
825, 827,
849, 851,
873, 874,

192, 202,
674, 675,

151, 153,
183, 18¢,
202, 203,
226, 227,
273, 275,
293, 305,
322, 330,
358, 359)
389, 390,
427, L28,
b7, 4hg,
48l 485,
505, 506,
536, 537,
610, 611,
64l, 6Us5,
666, 668,
690, 691,
723, 738,
752, 761,
784, 1785,
799, 800,
833, 837,
852, 854,
875, 876,

399, 422,
738, 758,

43, 49, 53. 66, 72,

208, 237,
291, 324,
406, 110,
u4y, uys,
539, 542,
686, 687,
76“, 770,

239, 246,
325, 326,
412, Uib,
447, 458,
543, 5hh,
688, 689,
772, 777,

157,
188,
204,
229,
277,
306,
334,
360,
391,
i31,
458
487,
509,
543,
€18,
646,
669,
694,
740,
762,
786,
801,

115,

361,
318,
462,
545,
699,
782,

114, 117, 126, 127,

159,
189,
205,
240,
278,
307,
336,
367,
392,
435,
459,
490,
514,
54l
625,
647,
670,
695,
741,
766,
787,
802,
840,
857,
879,

469,
856,

116,
o5l
380,
419,
463,
595,
738,
784,




Nektonic - 2, 6, 7,
29, 35, 37, 38, 39,
56, 57, 58, 59, 60,
76, 77, 80, 81, 91,
117, 118, 124, 125,
158, 161, 162, 163,
174, 175, 176, 177,
187, 188, 189, 190,
214, 215, 217, 219,
231, 236, 238, 241,
253, 255, 256, 257,
266, 267, 268, 269,
300, 301, 302, 303,
316, 317, 318, 323,
340, 341, 343, 345,
366, 369’ 370’ 3713
389, 390, 393, 394,
428, 429, 431, 433,
457, 458, 459, L61,
72, 473, 475, U719,
490, 493, 494, 495,
514, 518, 522, 526,
547, 549, 550, 551,
560, 561, 562, 563,
572, 573, 574, 575,
584, 585, 586, 587,
596, 598, 603, 604,
624, 625, 626, 627,
647, 649, 651, 652,
681, 682, 690, 693,
704, 706, 708, 709,
718, 719, 720, 722,
731, 732, 733, 734,
764, 765, 766, T68,
783, 784, 785, 786,
796, 797, 800, 801,
815, 816, 817, 818,
840, 841, 8u4, 8ug,
863, 868, 869, 870,
883

Neustonic - 6, 12, 36, 46, 49, 52
86, 98, 99, 108, 120, 121, 122, 1

8, 9
40, 4

12, 13, 17, 20, 22
1, h2,7i3, 4k

3

61, 62, 65. 66, 67,
ﬁ& 96, 97, 98,

93, 9
134,
164"
178,
193,
220,
242,
258
271,
304,
330,
350,
372,
ko2,
EIS
464,
480,
k97,
531,
552,
564
576,
588
607,
629,
653,
691

804,
819,
850,
871,

3, 145,
165, 166,
180, 181,
194, 197,
224, 225,
243, 24k,
259, 260,
272, 273,
305, 306,
331, 333,
351, 352,
373, 374,
§1%, B1s,
437, 439,
k65, U66,
481, 1482,
500, 501,
533, 535,
553, 554,
565, 566,
577, 578,
589, 590,
608, 616,
631, 637,
655, 656,
695, 696,
711, 712,
724, 725,
736, 737,
773, 174,
788, 789,
806, 808,
820, 821,
853, 856,
872, 873,

175, 176, 177, 178, 183, 188, 197,

239, 247, 255, 260,
313, 327, 328, 329,
385, 396, 400, 405,

261,
340,
Lo7,

262, 267,
345, 361,

bs

147,
167,
182,
201,
226,
247,
261,
283,
307,
334,
353,
375,
417,
440,
467,
483,
503,
536,
555,
567,
579,
591,
617,
642,
663,
697,
713,
726,
738,
775,
791,
809,
822,
858,
874,

53, 56, 61, 62, 66
» lu6, 157, 165’ 1

204,
279,
363,

he, b9

103,
151,
168,
183,
202,
227,
248,
262,
291,
310,
335,
354,
376,
423,
uyl
468,
486,
504,
537,
556,
568,
580,
592,
619,
643,
668,
698,
714,
727,
754,
778,
792,
811,

216,
283,
371,

408, Log, h10, b11,

21

104,
155,
169,
184,
204,
228,
249,
263,
293,
313,
336,
355,
377,
425,
ush,
469,
187,
509,
540,
557,
569,
581,
593,
620,
6k,
€45,
Te0,
715,
728,
755,
779,
793,
812,
824,
860,
878,

221,

107,
156,
170,
185,
210,
229,
250,
264,
291,
314,
338,

570,
582,
594,
622,

645, <

679,
701,
716,
729,
762,
781,
794,
813,
825,
861,
879,

226,

&6

25, 27, 28,
, 50, 51, 55,
68, 69, 70, 73, T4,

116,
157,
173,
186,
213,
230,
251,
265,

795,
814,
826,
862,
882,

17,

?

237,

288’ 29“, 299’

380,
512,

413,

381, 384,

B4,




428, 432, 436, 437, 438, 440, 4ug, U458, 459, 465, U466, 475,
481, 495, 507, 508, 509, 513, 518, 522, 532, 534, 539, 540,
541, S42, 543, 544, 545, 592, 599, 607, 608, 621, 629, 630,
631, 647, 648, 666, 679, 689, 690, 702, 704, 708, 722, 738,
1 750’ 755, 76“, 772’ 773, 776, 777, 780, 782) 7833 791’ 793’
! go1, 808, 3810, 817, 825, 870, 877

Parasitic - 27, 547, 595, 677, 692, T67

a. Internal - 37, 38, 40, 41, 43, 156, 172, 211, 212, 213,
214, 215, 253, 350, 351, 377, 387, 388, 389, 422, 449,
458, 509, 549, 666, 718, 768, 785, 849, 850, 861, 868,
869, 870, 873, 882, 883

b. External - 17, 28, 33, 34, 38, 39, 40, 41, 42, 43, 49,
51, 56, 58, 59, 60, 61, 63, 74, 78, 81, 84, 86, 97, 103,
123, 124, 125, 155, 157, 158, 182, 194, 219, 2h1) 242,

; 253, 268, 273, 315, 317, 318, 323, 334, 335, 336, 341,

r 345, 366, 372, 373, 374, 375, 376, 377, 390, 425, 426,

4ys2, 458, 472, 475, 476, 483, 488, 501, 503, 509, 514,

526, 533, 537, 616, 617, 627, 653, 697, 698, 699, 706,

710, 713, 714, 716, 717, 718, 722, 756, 762, 769, 773,

779, 785, 813, 824, 853, 859, 868, 870, 882, 883

Periphytonic - 178, 183, 197, 335, 440, 445, 447, 448, U458,
647, 659, 672, 674, 675, 677, 679, 70U, 761

Planktonic - 5, 6, 9, 12, 13, 14, 15, 16, 17, 18, 19, 23,

24, 26, 27, 31, 43, 46, ay, 48, U9, so, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 71, T4, 76, 82, B3, B4, 93, 94, 97, 98,
100, 101, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113,
114, 117, 119, 127, 128, 129, 130, 131, 132, 133, 134, 135,
136, 137, 138, 139, 140, 141, 1lu42, 143, 149, 150, 151, 152,
153, 154, 155, 157, 160, 166, 168, 171, 172, 173, 174, 178,
181, 183, 184, 186, 190, 191, 192, 195, 197, 19°, 199, 200,
201, 202, 203, 204, 205, 206, 207, 224, 232, 233, 234, 235,
240, 245, 247, 248, 250, 255, 260, 262, 267, 270, 272, 273,
274, 279, 284, 285, 286, 291, 292, 293, 304, 305, 306, 307,
309, 310, 312, 314, 321, 334, 336, 338, 339, 344, 346, 347,
349, 353, 357, 362, 364, 365, 367, 368, 377, 378, 379, 384,
385, 390, 391, 392, 393, 394, 396, 399, 4ol, 416, 422, L2k,
427, 428, 430, 431, 435, 436, 437, LLO, 4u4, uu7, 449, 451,
ysh, 458, 464, 473, 47h, 475, 476, 477, 4ol, 492, 49l 495,
499, 504, 505, 506, 509, 510, 515, 517, 518, 519, 520, 521,
522, 527, 528, 529, 530, 532, 536, 537, 546, 593, 595, 598,
600, 601, 605, 606, 628, 629, 632, 634, 635, 636, 637, 639,
640, 641, 642, 646, 647, 650, 653, 654, 657, 658, 659, 660,
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663, 664,
690, 691,
721, 722,
760, 761,
785, 786,
800, 801,
829, 830,
81, 8h2,
869, 870,

w8 By,

665, 666, 667,
693, 694, 701,
723, 738, 739,
762, 766, 770,
787, 789, 790,
802, 803, 804,
831, 832, 833,
843, 844, 847,
876, 878, 879,

¢c -6, 63, 84,
538, 677, 692,

At et o s | § it o B IPREES ~ ki i o7 Y

668,
702,
740,
771,
791,
805,
834,
8l9g,
880,

168,
8oo,

23

669,
703,
752,
773,
792,
806,
835,
851,
881,

292,
801

678,
704,
755,
775,
793,
808,
836,
852,
882,

377,

679,
705,
756,
777,
794,
812,
837,
861,
883

395,

683,

709,
7517,
781,
795,
814,
838,
864,

399,

684,
710,
758,
783,
796

823,

839,
866,

ha7,

685,
711,
759,
784,
799,
828,
8uo,
868,

448,




D. Techniques and Instrumentation

Aerial Surveys - 548
Age Analysis Fish
M a. Earstone - 2

b. Scale - 2, 76, 163, 166, 167, 169, 180, 187, 210, 226,
244, 258, 266, 316, 331, 402, 417, 423, 470, 493, 497,
623, 624, 713, 812, 817, 825, 826, 856, 872

¢. Spine - 180, 220
Artificial Substrates - 618

Bacteriological Identification and/or Isolation - 29, 4u8,
65, 71, 101, 131, 132, 133, 135, 137, 138, 139, 142, 171,
179, 240, 245, 247, 260, 261, 262, 270, 292, 368, 449, U451,
476, 477, 502, 510, 515, 520, 521, 593, 594, 601, 632, 634,
636, 637, 641, 647, 662, 667, 67T, 703, 786, 789, 791, 792,
795, 796, 800, 801, 803, 855, 876, 880, 882, 883

Bicassay - 29, 37, 38, 73, 74, 80, 134, 140, 141, 156, 173,
178, 213, 214, 238, 266, 277, 278, 330, 351, 363, 388, 389,
433, 434, 439, 451, 489, 493, 495, 506, 512, 531, 549, 619,
620, 655, 656, 704, 722, 732, 733, 754, 755, 762, 809, 812,
854, 873, 874

Biomass - 140, 141, 142, 202, 240, 264, 274, 285, 336, 519,
520, 521, 718, 752, 852

Bird Banding - 121, 328, 380, 381, 385, 621
Burlesse Funnel - 752

Clark-Bumpus Plankton Sampler - 61, 202, 304, 305, 306, 307,
309, 310, 668, 752

Core Samplers - 61, 128, 130, 134, 240, 273, 304, 367, U485,
752, 855

a., Gravity Corer - 304, 306, 347, 668

b. Jenkins Core Sampler - 752
¢c. Kajak Open Corer - 752
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d.

e,

Kullenberg Piston Corer - 64

Toronto Piston Corer - 64, 304, 306, 668

Coulter Counter - 130, 134, 142, 286, 520, 521

Counting Chambers - 292, 866

Creel or Angling - 25, 44, 49, 51, 162, 166, 186, 217, 226,

230,
3k0,
475,
700,
786,

Dredges - 54, 61, 71, 126, 172, 293, 3
545, 546, 633, 701, 710, 750, 775, 8ok

a.

b.

g.

h.

231, 248, 266, 271, 299, 301, 302, 303, 315, 316, 317,
3"‘1’ 3“3’ 372’ 373, 37“, 375’ ul-” “57, u58, u6“) u71’
481, 482, 487, 497, 509, 514, 627, 629, 653, 663, 695,
723, 724, 726, 728, 729, 730, 735, 736, 737, 773, 779,
788, 789, 793, 795, 824, 853, 856, 858, 863, 871, 872

14, 367, 4ho, 441,

Drag - 744, 875

Eckman - 89, 91, 93, 130, 183, 277, 278, 312, 337, 348,
647, 668, 701, 707, 790, 799, 874, 875

Franklin - 86, 88, 130
Hopper - 179, 662
Needham - 183, 465

Peterson - 183, 263, 264, 358, 359, 360, 383, 384, 668,
701, 752, 790, 799, 855, 874

Ponar - 11, 46, 130, 647, 690, 752, 827
Smith-McIntyre - 752, 799

Dynamite - 76, 299, 372, 373, 374

Echo Sounding - 81, 134, 259, 304, 306, 335, 485, 497, 514,
668, 669, 681

Electrobarriers (for lamprey) - 33, 34, 49, 317, 425, 472

Electrofishing - 67, 76, 372, 373, 374, 375, 679
Electron microscopy - 476, 752
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Elevated Temperature Technique - 11, 171, 752

Fish Tagging - 61, 162, 163, 228, 229, 258, 335, u488, 535, %
626, 629, 752, 861, 863, 871 §

Fixatives and Preservatives - 2, 4, 37, 41, 42, 46, 50, 76,
8o, 85, 87, 91, 93, 97, 105, 106, 108, 144, 156, 166, 167,

172, 178, 180, 181, 183, 187, 190, 198, 202, 203, 206, 213,
214, 215, 249, 292, 312, 330, 333, 348, 350, 360, 364, 372,
373, 374, 375, 376, 402, 493, 522, 528, 530, 596, 608, 618, _
628, 629, 643, 644, 645, 646, 659, 668, 690, 695, 698, 712, |
752, 768, 770, 773, 778, 779, 782, 783, 799, 812, 827, 836, i
837, 839, 847, 852, 854, 856, 860, 866, 872, 873, 874 |

Fluoroscopic Examination - 380, 381, 385

Folsom Plankton Splitter - 678

Gould Hand Pump -~ 84, 108, 349

Grab Samplers - 31, 234, 474, 594, 667, 739, 799

Hanging Drop Mounts - 350, 351

Insect Trap Cage - 505
In-situ Culturing - 284

Juday Forest Centrifuge - 93, 105, 106, 108, 150, 151, 191,
436, 517, 635, 752, 837

Juday Plankton Trap - 26, 93, 191, 192, 198, 202, 207, 293,
752

Kemmerer Sampler - 18, 19, 93, 312, 379, 629, 707, 880

Knudsen Water Sampler - 131, 132, 133, 135, 136, 137, 138,
139

LaFond Dietz Snapper-Type Sampler - 347

Lauff Elutrlation-Screening Device ~ 11

Light and Dark Bottle Oxygen Technique - 273, 285, 684, 834,
836, 837, 842

Liquid Secintillation Techniques - 284, 285
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Live Traps - 381

Membrane Filter Technique - 46, 130, 131, 132, 133, 135
136, 137, 138, 139, 142, 171, 202, 312, 344, 362, 365, bs1, ‘
519, 520, 521, 605, 606, 657, 667, 668, 752, 791, 793, 799,

go1, 837, 838, 839, 866, 880

Microbiological Identification (excluding bacteria ) - 42,

93, 105, 106, 153, 154, 344, 350, 351, 422, 451, 528, 530,

596, 598, 635, 739

Microculometer - 476, 477, 596, 8u7

Minnow Trap - 307

Moore Swabs - 171, 632

M.P.N. Test (coliforms) - 240, 593, 594, 657, 662, 787,
793, 799, 801, 882, 883

Nansen or Friedinger Bottle Water Sampler - 101, 668, 690

Nets
a. Bobinette Dip - 315

b. Dip - 76, 95, 230, 263, 264
518, 669, 718, 773, 782, 784

c. Pyke - 25, U9, 76, 96, 163, 220, 226, 271, 315, 340,
355, 533, 556, 569, 570, 652, 779, 812, 818, 861, 863

d. Gill - 17, 25, 43, 49, 61, T0, 81, 124, 164, 166, 167,
170, 178, 186, 201, 210, 215, 220, 229, 256, 258, 265,
266, 271, 301, 302, 303, 315, 318, 334, 335, 336, 340,
341, 354, 355, 372, 373, 374, 375, L02, U55, 456, Us8,
165, 470, 471, k475, 487, 488, 493, 497, 533, 535, S0,
545, 549, 550, 551, 552, 553, 554, 555, 556, 557, 558,
559, 560, 561, 562, 563, 564, 565, 566, 567, 568, 569,
570, 571, 572, 573, 574, 575, 576, 577, 518, 579, 580,
581, 582, 583, 584, 585, 586, 587, 588, 589, 590, 591,
608, 623, 624, 625, 626, 646, 652, 653, 663, 669, 695,
698, 712, 718, 725, 728, 729, 731, 762, 766, 773, 179,
812, 814, 815, 816, 817, 818, 819, 820, 824, 825, 826,
3858, 871, 872

318, 341, 436, 464, U497,

e. Hoop - 162, 166, 271, 355
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f. Meter - 12, 250, 260, 261, 262, 263, 264, 861, 868,
869, 870

g. Minnow Seine - 375, 458

K h. Plankton - 4, 105, 106, 108, 144, 172, 190, 192, 198,

= 202, 203, 206, 207, 260, 261, 262, 263, 279, 292, 312,

‘ 364, 367, 440, L99, 522, 596, 628, 629, 679, 690, 701,
721, 738, 740, 756, 84T, 852, 866

1. Pound - 17, 25, 49, 51, 70, 81, 124, 164, 166, 167, 168,
169, 170, 210, 258, 271, 334, 340, 341, 355, hoz2, 4s6,
457, 458, 467, 470, 497, 514, 533, 535, 623, 652, 653,
669, 814, 815, 816, 825, 826, 858

J. Scaup - 556

k. Seine - 6, 12, 25, 43, 44, 49, 76, 77, 161, 162, 166,
167, 178, 181, 186, 1é7, 189, 220, 226, 250, 255, 260,
261, 263, 264, 271, 307, 315, 316, 333, 334, 355, 372,
373, 374, 375, 388, 437, 456, 458, u46u, 471, U479, 48O,
481, 482, 487, 497, 535, 540, 547, 556, 608, 616, 625,
653, 669’ 696’ 718, 769, 773’ 775’ 779’ 782’ 78“’ 811’
825, 856, 858, 860, 861, 863, 871

ikl

1. Trammel - 315, 779

m. Trap - 17, 25, 43, 46, b9, 76, 81, 124, 186, 189, 210,
227, 229, 258, 271, 279, 333, 334, 336, 340, 355, 372,
373, 374, 375, 388, 402, 455, 458, 465, 487, 497, 533,
535, 550, 551, 552, 553, 554, 555, 556, 557, 558, 559,
560, 561, 562, 563, 564, 565, 566, 67, 568, 569, 570,
571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581,
582, 583, 584, 585, 586, 587, 588, 589, 590, 591, 623,
624, 625, 626, 652, 653, 669, 679, 713, 762, 779, 811,
glu, 816, 818, 819, 821, 825, 826, 858, 863, 8T1, 872,

73

Plankton Settling - 202, 365, 657, 836, 837, 866
Plankton Trap - 4, 18, 19, 150, 190

Poisons (Rotenone and others) - 33, 34, 76, 372, 373, 374,
375, 487, 600, 853

Pollen Analysis - 485
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Productivity Studies - 59

61, 188, 273, 274, 285, 516,
g%g, 523, 525, 684, 690, 629, 830, 831, 832, 833, 835, 843,

Radioactive Tracers

a. ¢ _ 134, 273, 277, 284, 285, 684, 690, 752, 834,

835, 836, 854
b. Others - 129, 506
Radioassay - 142, 838
Ridgeway Color Nomenclature - 321, 322
Sand Filtration - 199, 200

Scuba Diving - 82, 83, 95, 140, 240, 347, 378, 485, 520,
521, 548, 695, 801

Sedimentation Trap - 82, 83

Sedwich-Rafter Counting Cell - 83, 93, 105, 106, 149, 150,
160, 192, 193, 198, 199, 203, 206, 273, 293, 312, 362, 365,
440, 517, 522, 527, 528, 530, 625, 752, 790, 799, 830, 831,
835, 837

Sedwich-Rafter Sand Filtration Technique - 273, 292, 527
Set Line - 355

Shipek Bucket - 82, 83, 130, 799

Sieves and Screening - 46, 51, 64, 88, 91, 92, 278, 348,
360, 384, 545, 707, 827, 833

Snap Trap - 116, 252

Spear and Longbow Fishing - 25, 51, 117, 217, 299, 315,
372, 373, 374, 375, 457, 487, 718

Square Foot (Surber) Sampler - 647, 790
Staining - 37, 38, 41, 50, 76, 156, 172, 187, 213, 214,

g%g, 263, 264, 350, 351, 388, 512, 643, 644, 645, 799, 854,

29

2R




Standard Plate Count Test (bacteria) - 132, 133, 135,
136, 137, 138, 139, 314, 344, 392, 473, 601, 791, 799,
801, 802, 882, 883

Stomach Analysis - 12, 26, 27, 37, 38, 39, 41, 69, 76, 77,
91, 97, 166, 181, 186, 188, 202, 205, 226, 229, 237, 250,
258, 265, 266, 269, 315, 364, 377, 388, 389, 417, 437, 459,
465, 497, 522, 625, 626, 629, 695, 701, 702, 710, 715, 762,
768, 777, 782, 783, 784, 785, 801, 812, 819, 825, 847, 856,
860, 868, 869

Toronto Grab Sampler - 668

Trawling - 12, 20, 25, 43, 46, 49, 76, 81, 166, 167, 173,
185, 186, 187, 201, 220, 223, 2ui4, 250, 256, 259, 260, 261,
262, 263, 264, 271, 279, 318, 334, 355, 369, 429, 458, 493,
494, 497, 533, 549, 550, 596, 625, 626, 629, 633, 646, 653,
669, 678, 679, 698, 701, 762, 766, 779, 812, 856, 858, 861,
868, 869, 870, 873, 874

Underwater Photography - 82, 83

Van Dorn Bottle (water) - 83, 136, 286, 499, 668, 690

Whipple Micrometer - 150, 191, 192, 198, 362, 365, 429,
790, 799

Wrights Units - 202, 752
X-Ray Analysis - 67, 333

Zo-Bell Bottles - 520, 521, 799
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ABSTRACTS

1. Abrams, James P. and Clarence E. Taft. 1971. A bibliog-
of research conducted at the Franz Theodore Stone
Laboratory, and its predecessor, of the Ohlo State
University from 1895 to 1968. Ohio J. Seci.
71(2):81-105.

A comprehensive bibliography has been compiled of 580 citations
that represent more than 70 years of research in the biological
sciences and related filelds at The Ohio State University's
Bilological Sciences Laboratory on Western Lake Erie. Of these,
435 citations are from more than 70 domestic and foreign jour-
nals. The remainder refer to theses, dissertations, and unpub-
lished manuscripts prepared under the auspices of the Labora-
tory and included for their research data, and available in

the Botany and Zoology library at The Ohio State University.

2. Adamstone, F, B. 1922. Rates of growth of the blue and
yello;spike perch. Ont. Fish. Res. Lab. Pub.
5:77-86.

The rates of growth of blue and yellow pike perch were deter-
.mined from specimens obtained during the summer of 1920 at
Merline, Ontario on Lake Erie. 1Included is a brief description
of the procedures followed to determine age by analysis of
scale samples. (CCIW)

Addis, James T. - See: N. Wilson Britt, No. 93.
Ahlstrom, Elbert H. - See: Lewis H. Tiffany, No. 7T71.

3. Ahlstrom, Elbert H. 1930. Mullusks collected in Bass
Island region, Lake Erie. Nautilus. &44(2):44-48,

A list of specles collected during the summers o6f 1928 and
1929, The site of collection is noted in each case. (SM)

4k, Anlstrom, Elbert H. 1934. A quantitative study of rota-
toria in Terwilliger's Pond, Put-in-Bay, Ohio.
Ohio Biol. Surv. Bull. 30. 6(1):1-36.

A report on a statistical study of a series of quantitative
plankton collections of rotifers made in Terwilliger's Pond,
Put-in-Bay, Ohio. These collections were made during the sum-
mer and fall of 1932 and the spring of 1933. A comparison is
made between the rotifer fauna of this region and that of
other American habitats. An attempt is made to illustrate
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the seasonal periodicity by renera of the rotifers. (SM)

5. Ahlstrom, Elbert H. and Lewis H. Tiffany. 1934. The
algal genus Tetrastrum. Am. J. Bot. 21(8):499-507.

This paper presents a critical evaluation of the specles of
the renus Tetrastrum. The variations in form, in numbers of
spines, and in size of the coenobia in the species are consid-
ered 1n detall. Some previously described speclies are referred
to separate genera, whlle others are shown to be(sy?onymous.

BU

Akers, J. F. - See: R. A. 0'Rellly Jr., et al, No. 607.
Alden, Jon C. - See: Daniel G. Bardarik, et al, No. 46.

6. Aldrich, John W. 1943. Biological survey of the bogs and «
swamps in northeastern Ohio. Am. Mid. Nat.
30(2):346-402,

This study is intended to picture the composition and dynamics
of the various biotic communities which make up the swamps and
bogs (hydrosere) of northern Ohio. The report shows their
successlonal relatlionship to each other, and indicates their
dependence on climatic and physiographic factors. Ecologlcal
classifications of northwestern Ohio hydrach species are in-
cluded. (SM)

7. Allbaugh, Clyde A. 1963. Reducing the oxygen content of
lake water used at the Put-in-Bay Hatchery. Prog.
Fish Cult. 25:108-109.

A problem of oxygen supersaturation in the water used at the
Put-in-Bay Hatchery on South Bass Island, Ottawa County, Ohio
caused noticeable losses of walleye pike (Stizostedion v.
vitreum). The supersaturated water 1s a result of temporary
conditions in Lake Erie. To reduce these egg losses, a method
of reducing the oxygen content of water entering the hatchery
was devised in which lake water with a temperature range of
44-61° F., was mixed with domestic well water of a constant
temperature, 529, This mixing produced water with an oxygen
content of 52-57% saturation. Oxygen saturation values in
this range had no apparent detrimental effects on the walleye
eggs and resulting fry, and also reduced flotation-caused
loss of eggs. (SL)

8. Allbaugh, Clyde A. and Jerry V. Manz. 1964. Preliminary
study of the effects of temperature fluctuations on
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developing walleye eggs and fry. Prog. Fish Cult.
26:175-180.

Analysis of April water temperature records at the Put-in-Bay
Hatchery on South Bass Island from 1918 to present indicates
that developing walleye (Stizostedion V. vitreum) eggs have
been subjected to rapid fluctuations as high as 8° F. over a
24-hour period. An experiment designed to test effects of
water temperature fluctuations above a base temperature on

the development and/or survival of walleye fry and eggs during
the 1961 season was undertaken. Groups of eggs were separated
to determine the effects of temperature fluctuation on cleav-
age, differentiation, organogenesis and hatching. A tempera-
ture fluctuation involved a slow increase in temperature of

8° F. in four hours, held constant at this temperature for
four hours and slowly decreased to the base temperature in
four hours. The percent hatch at the Put-in-Bay Hatchery for
1961 was 28 percent. In the experimental groups, the percent
of eggs hatched was: control, 27.9%; cleavage fluctuation,
30.3%; differentiation fluctuation, 27.2%; and organogenesis
fluctuation, 39.2%. (SL)

9. Allen, Herbert E. 1970. Chemical and biological quality
of Lake Erie. 1In: The Environmental Problems of
the Lake Erle Basin. Carroll Business Bull.
10(1):17-22.

A discussion of the need for control of the disposal of organic
materials in Lake Erie. The relationship of phosphorus to
algal blooms and concentration of pesticides in fish, particu-
larly those with higher levels of body fat, are dilscussed.

10, Allen, John A. 1915. Shells of Put-in-Bay Island, Lake
Erie. Nautilus. 29(2):18-20.

A brief report listing shells found on Put-in-Bay Island and
Kelleys Island. They include forms of Polygyra, Vallonla,
Bifidaria, Vitrea, Zonitoides, Agriolimax, Succinea, Philomyeus,
Pyramidula, Hellcodiscus, Carychium, and Lymnaea. (SM)

11. Alley, Wayne P. and Charles F. Powers. 1970. Dry weight
of the macrobenthos as an indicator of eutrophication
of the Great Lakes. Internat. Assoc. Great Lakes Res.
Proc. 13th Conf. on Great Lakes Res. pp. 595-600.

The dry weight of the macrobenthos was used to conduct inter-
comparisons of benthic productivity among Lakes Superior,
Michigan, Huron, and Erie. The grand average dry welght of
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macrobenthos was found to be 0.9 gm/m2 for Lake Superior,

3.40 gm/m2 for Lake Michigan, 1.48 gm/m2 for Lake Huron, and
4.63 gm/m2 for Lake Erie. These values were compared with
similar values from Canadian lakes whose trophlc levels were
defined by Rawson (1953). These comparisons support the clas-
sification of Lake Erie as a well-developed eutrophic lake.

12. Allin, A. E. 1929. Seining records and food of the
intermediate stages of Lake Erie fishes.
In: Preliminary Report on the Cooperative Survey
of Lake Erie, Season of 1928. Buffalo Soc. Nat.
Sci. Bull. 14(3):188-194,
Also in: A Biological Survey of the Erie-Niagara
System. N. Y. Cons. Dept. Suppl. 18th Ann. Rept.,
1928. pp. 95-99.

A discussion of the efficiency of the nets used for sampling
as well &s an account of the food taken by the fish of Eastern
Lake Erie.

Allison, Leonard N. - See: David R. Wolfert, et al, No. 873.

Ambrosini, R. - See: L. R. Hedrick, et al, No. 3ul,

13. Anderson, Bertil G. 1944. The toxicity thresholds of
various substances found in industrial wastes as

determined by the use of Daphnia magna. Sewage
Works J. 16(6):1156-1165"

The threshold concentrations for immobilization of Daphnia
magna by forty-two substances when added to Lake Erie water
are given. The advantages, as well as a method, of using
daphnids as test organisms are also discussed.

14. Anderson, Bertil G. 1945. The toxicity of DDT to Daphnia.
Science. 102(2656):539.

A series of experiments were carried out to determine the
threshold concentration of toxicity to Daphnia magna.

15. Anderson, Bertil G. 1946. The toxicity of various sodium
salts determined by the use of Daphnia magna.
Sewage Works J. 18(1):82-87.

The 2im of this paper is to present the threshold concentra-
tions of toxicity for thirty-eight sodium salts, lons of which
occur in industrial wastes. The test animal used was Daphnia
magna and all experiments were carried out using centrifuged
Lake Frie water.
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16. Anderson, Bertil G. 1948. The apparent thresholds of
toxicity to Daphnia magna for chlorides of various
metals when added to Lake Erie water. Trans. Am.
Fish. Soc. 78:97-113.

The apparent threshold concentrations of toxicity to Daphnia
magna are presented for 25 cations when added to Lake Erie
water., Various factors such as the specific toxic actions

of the cations, high acidities, excessive osmotic pressures,
and preclpitates operated to kill daphnids when the salts used
were above the thresholds. When factors other than the spe-
cific toxic actions may have been responsible for death at
threshold concentrations they are described. The thresholds
presented are compared with those found by other investigators
for Daphnia and other animals, especially fish. In general
the Daphnla and related forms are more susceptible to cations
than are fish.

Ecdysis 1s a critical period in the life of Daphnia, particu-
larly in the presence of certain salts. Various explanations
are advanced to account for this fact. Since daphnids are
more susceptible at molting it 1s essential that exposure
periods be long enough to provide sufficient time for all the
experimental animals to molt when threshold concentrations

of toxicity are determined. This finding is expected to
apply 1n toxicity experiments with other arthropods.

That the maximum safe concentrations in which wastes may be
permitted to enter natural waters are not likely to exceed
the threshold concentrations to Daphnia 1s discussed.

17. Anderson, D. V. 1969. To justify Great Lakes research.
In: Proc. Conf. for the Users of the Great Lakes,
November 3-U4, 1969, Univ. Toronto. Great Lakes
Inst. Toronto, Ont. pp. UB8-62.

This paper discusses the need for an overall point of view in %
the planning of rescarch on the Great Lakes. Changes 1in the
Lake Erie fishery and differing regulations in Canadian and
U, S. waters are mentioned.

Anderson, T. W. - See: C. P, M. Lewis, et al, No. 485,

18. Andrews, Ted F. 1948. Temporary changes in certain
limnological conditions in Western Lake Erie pro-
duced by a windstorm. Ecology. 29(4):501-505.

Observations before and after a windstorm on April 23, 1947,




led the author to conclude that movements of water reversed
the usual tendency in the horizontal variations in: (1) ses-
ton, turbidity, and temperature; and (2) abundance in Cyclops
and Diaptomus. Further, it 1s reasonable to believe that
winds o% lesser magnitudes probably produce similar, but less
striking, variations in the horizontal distribution of zoo-
plankton, phytoplankton, and suspended inorganic matter in
natural waters. (SM)

19. Andrews, Ted F., 1953. Seasonal variations in relative
abundance of Cyclops vernalis Fischer, Cyclops
bicuspidatus Claus, and Mesocyclops léuckartg
(Claus) in Western Lake Erie, from July 1946 to
May 1948. Ohio J. Sci. 652(2):91-100.

Quantitative determinations of seasonal variations in tempera-
ture, abundance of seston, and abundance of two species of
Cyclops and one species of Mesgcyclops were made from monthly
collections taken at one meter intervals extending from the
surface to the bottom. It was found that organic seston is

a good index to standing plankton crop, except when bottom
materials have been resuspended. (BU)

Andrle, Robert F. - See: Harold D. Mitchell, No. 534,

20. Annett, C, S., M. P, Fadow, P. M. D'Itri and M. E.
Stephenson. 1972. Mercury pollution and Lake Erie
fishes. Mich. Academician. U4(3):325-337.

Seventy-nine fish samples of six different genera were col-
lected in Lake Erie in the vicinity of the Raisin River
during September-November 1970. These samples were analyzed
for total mercury concentration in the muscle tissue.

21. Anonymous. 1901. The summer's work at Sandusky.
Ohio Nat. 2(1):141-142.

Brief notes on the locations of collecting trips in the vicin-
ity of the lake laboratory are given. (BU)

22. Anonymous. 1938. Poor fish-in the Great Lakes. State
Gov't.. 11(3):51-52.

A report on a meeting of public officials from the Great Lakes
states and Ontario in February, 1938. This meeting was de-
signed to create an international treaty for uniform regula-
tion of Great Lakes fisheries. The depletion of several
species of fish is discussed. (BU)




23. Anonymous. 1965. Erie polluted: Ohio hollers uncle.
Eng. News Rec. 174(14):55.

This news article presents Ohio Governor James A. Rhodes'
opinion that the pollution problem of Lake Erie 1s too
extenslive to be handled by Ohio alone. Examples of low
dissolved oxygen concentration, high coliform counts, and
massive algae growth are cited,

24. Anonymous. 1965, Filth in the Great Lakes: What can
be done about it, U.S., News and World Rept.
59:58-61.

The problem of pollution in Lake Erie is analyzed by

Dr. George B. Langford in an interview with the reporter,
He discusses the causes, solution, and costs of these
solutions.

Anthony, E. H. ~ See: F. R. Hayes, No. 343,

Applegate, Vernon C. - See: John F., Carr, et al, No. 146,
Henry A. Regiler, et al, No. 652.
David R. Wolfert, et al, No, 873.

25. Applegate, Vernon C. and Harry D. Van Meter. 1970.
A brief history of commercial fishing in Lake Erie.
Fish and Wildlife Service. Bur., Commercial Fish.
Fish. Leaflet 630. 28 p.

Salient features of the development of the industry from about
1815 to 1968, changes in fishing gears and methods, changes
in the kinds and abundance of fishes caught, and the
attendant effects of disappearing species on the stability

of the fishery described. The history and present status

of the walleye, yellow perch, and eight other fishes, still
taken in commercial quantities, are presented in more detall
and are considered in the context of thelir effect on the
current moribund state of the U.S. fishery. Past and present
contributions of Lake Erie's tributaries and northerly
connecting waters to the fishery are outlined briefly. The
"outlook" for the fishery under present conditions of
selective over-fishing for high-value species, excessive
pollution, ineffective and uncoordinated regulation, and
antiguated methods of handling, processing, and marketing
fish are discussed, and possible solutions to these problems
are suggested.




26. Arnold, Dean E. 1969. The ecological decline of Lake

Changes in Lake Erie due to natural processes and the activ-
ities of man are discussed with respect to geology, hydrology,
pollution, chemistry, plankton, benthos and fisheries. 1In
all of these areas, it i1s shown that many changes have taken
place and that the rate of change has accelerated in recent
years. Most of these changes are harmful to the lake's value
as a resource for man and as a habitat for its natural fauna.
Several proposed ideas for reversing this trend are reviewed.

27. Arnold, Dean E. 1970. Lake Erie alive but changing.
N. Y. State Dept. Env. Cons. Albany, N. Y.
Conservationist. 25(3):23-30, 36.

This article reviews the changes that are taking place in

Lake Erie. The geologlc and physical changes, pollution prob-
lems, and chemical changes in the lake are all mentioned.
Observations on the changing populations of phytoplankton and
other algae, the zooplankton, benthic invertebrates and the
fisheries are included. The statement is made that by any
common measurement there 1s more life going on in Lake Erie
now than there has ever been in the past. However, organisms
which we have consldered desirable have been replaced by
others more adapted to the present conditions.

28. Aron, William I. and Stanford H. Smith. 1971. Ship
canals and aquatic ecosystems. Science.
174(L40004):13-20.

The ecologlical effects of the Erie and Welland Canals are dis-
cussed. Drastic changes in fish populations of the Great
Lakes have resulted.

29. Aulerich, R. J. Jr., R. K. Ringer, H. L. Seagran and
W. G. Youatt Jr. 1971. Effects of feeding coho
salmon and other QGreat Lakes fish on mink reproduc-
tion. Can. J. Zool. Uu9(5):611-615.

} In 1968 a study was conducted to ascertain if reproductive

- problems of the mink were due to the Great Lakes coho salmon
which was 30% of their diet. Other species of fish from the
same lakes were also fed to the mink for comparison. The
coho salmon were fed to the mink before and during reproduc-
tion. This diet caused a reproductive failure and a kit mor-
tality as high as 80% depending on the amount of coho salmon
fed as well as duration of feeding. Canned by-products of
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Great Lakes coho salmon were fed to adult mink at the same
level as the raw salmon and this resulted in mortality of the
mink. Mortality and reduced reproduction also occurred when
the mink were fed other types of fish (bloater chub, yellow
perch) from the same source. Lake Erie yellow perch and West
Coast coho salmon in the diet did not cause excessive mortal-
ity or Impair reproduction. There was a relationship between
the amount of pesticide residue (DDT, dieldrin) found in the
fish and the reproduction decline and kit mortality. So this
indicates that it is not coho salmon per se which causes
these disorders but appears to be dependent upon the species
of fish and its environment. (BU)

Bails, Jack D. - See: Ronald J. Evans, et al, No. 249.

30. Baird, R. L. 1901. The birds of Cedar Point, Sandusky.
Ohio Nat. 2(1):143-145,.

A list of the birds observed on Cedar Point within two miles
of 1ts extremity, from July 30 to August 20, 1901, is pre-
sented. (BU)

31. Baker, David B. and Jack W. Kramer. 1973. Phosphorus
sources and transport in an agricultural river
basin of Lake Erie. Internat. Assoc. Great Lakes
Res. Proc. 16th Conf. on Great Lakes Res.
pp. 858-871.

At the present time, many of the cities within the study area
are being required to install phosphorus removal equipment.

It is probable that the benefits for l.ake Erie from phosphorus
removal by "inland" towns will be much less than the benefits
of phosphorus removal from towns of comparable size located
alone, the Lake Erie shores. Some of the phosphorus origi-
nating from inland towns may never reach Lake Erie. Most of
such phosphorus that does reach Lake Erie will arrive dQuring
the times of the year when high sediment and diffuse source
phosphorus loading 1s simultaneously occurring. The component
of the total output from the river that originates from point
sources may arrive in forms in which, and at times when, 1its
bilological impact will be much less than point source loading
by citles located near the lake. It 1is uncertain to what
extent the "blological activity" of the phosphorus originating
from point sources, that "first" accumulates on the stream

bed and "then" washes out of the system, differs from the
"biological activity" of phosphorus adsorbed ontc inorganic
sediments. The answer to this question may be important in
evaluating the blological impact within Lake Frilie of phosphorus
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removal at "inland" domestic sewage treatment plants.

Also the blological significance of sediment bound phosphorus
originating from diffuse sources depends largely on its release
from the sediments after they are deposited in the lake bed.

32. Baker, Frank Collins. 1933. Studies on the bottom
fauna of fresh-water lakes. Science. 78(2018):
190-191.

A comparison of information about Lake Erie fauna, presented
by F. H. Krecker and L. Y. Lancaster (1933), with data from
Lake Winnebago and Lake Oneida. (SM)

33. Baldwin, Norman S. 1962-~63. Closing in on a silent
killer. N. Y. State Dept. Env. Cons. Albany, N. Y.
Conservationist. 17(2):30-32.

An article outlining the 1life history of the sea lamprey and
methods which are being used to control it in the Great Lakes.
The first record of the sea lamprey in Lake Erie, November 8,
1921, 1s mentioned. It is thought that they entered Lake Erie
after the deepening of the Welland Canal in 1913-1918. They
had little effeet on fishing in Lake Erie, but devastated the
fisheries of the upper lakes. (SM)

34, Baldwin, Norman S. 1964, Sea lamprey in the Great Lakes.
Can. Audubon. Toronto, Ont. 26(5):142-147.

An article tracing the history of the sea lamprey, Petromyzon
marinus, in the Great Lakes. Emphasls 1s on methods which
have been tried to control the lamprey population and 1its
effect on fish production. Mention is made of the first
recorded catch of a sea lamprey in the fall of 1921 near Port
Crewe, Ontario. (SM)

35. Baldwin, Norman S. and Robert W. Saalfeld. 1962.
Commercial fish production in the Great Lakes 1867-
1960. Great Lakes Fish. Comm. Ann Arbor, Mich.
Tech. Rept. 3. 166 p.

A report on the commercial catch of fish from each of the
Great Lakes according to year, species of fish, state, and
country.

Ball, Robert C. - See: J. James Roosen, No. 679.
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36. Banfield, A. W. F, 1962. Notes on the mammals of Pelee
Island. National Mus. of Can. Dept. Northern
Affairs and National Resources. Ottawa, Ont.
Bull. 183. pp. 118-122,

Samples were collected during September, 1958 and July, 1960.
Some specimens were trapped and others obtained with a shotgun.
An annotated list of the specimens taken is included. It 1is
thought that the island was submerged until recent times and
only the white-footed mouse, Peroymscus leacopus, natu-3lly
colonized the island. Others walked over the 1ice, swar flew,
or were introduced by man. (SM)

Bangham, Ralph V. - See: George W. Hunter III, No. 387, 388.

37. Bangham, Ralph V. 1925. A study of the cestode para-
sites of the black bass in Ohio, with special refer-
ence to their l1life history and distribution.

Ohio J. Sei. 25(6):255-270.

The study includes examinations of a large number of large
and small-mouth bass from many sections of Ohio and from the
i1sland region of Lake Erie. In the small-mouth bass seven
species of cestodes were found. Two of these were new specles
and six had not been previously reported for the bass. In
the large-mouth bass two species of cestodes were found. It
was determined that certaln cestodes are obtained by young
bass through an intermediate host, copepods, the chief food
of the young bass. These cestodes are discussed as to their
morphological characteristics, 1ife histories, and distribu-
tions. (BU)

38. Bangham, Ralph V. 1926. Parasites other than cestodes
in black bass of Ohio. Ohio J. Sei. 26(3):117-127.

A discussion of the parasites, other than cestodes, in the
black bass of Ohlo. Specimens were taken from Put-in-Bay,
West and East Harbors, and the streams of Ohio. The parasites
studied are trematodes, nematodes, Acanthocephala, and para-
sitic copepods. (BU)

39. Bangham, Ralph V. 1927. Life history of bass cestode

Proteoceghalus ambloplitus. Trans. Am. Fish. Soc.

A report on the life history of Proteocephalus ambloplitus
with special emphasls on identification of their intermediate
hosts which serve as food for the bass. (CCIW)
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40. Bangham, Ralph V. 1929. Parasites of bait minnows.
Trans. Am. Fish. Soec. 59:198-201.

A survey of the parasites of bait minnows collected from Lake
Erie and its tributaries in 1928. (CCIW)

41. Bangham, Ralph V. 1933. Parasites of the spotted bass,
Micropterus pseudaplites Hubbs, and summary of para-
sites of smalImouth and largemouth black bass from
Ohio streams. Trans. Am. Fish. Soc. 63:220~228.

A study of the parasites of the spotted, smallmouth and large- 4

mouth bass from the fresh waters of Ohlo. Infectlion of these

species was quite high--90.5%, 89.5% and 86.4% r%specgively.
CCIW

42. Bangham, Ralph V. and George W. Hunter III. 1936.
Studies on fish parasites of Lake Erie III.
Microcotyle spinicirrus MacCallum (1918) Char. Emend.

and M. eriensis Sp. Nov. Trans. Am. Micro. Soc.
55(3):335-339.

Descriptions of two species of trematodes Microcotyle spini-
cirrus and M. eriensis found in sheepshead of Lake Erie. The
latter of the two was a new species. (BU)

43. Bangham, Ralph V. and George W. Hunter III. 1939.
Studies on fish parasites of Lake Erie. Distribu-
tion studies. Zoologica. 24(4):385-448,

The fourth in a series of papers on fish parasites of Lake
Erie. The fishes were collected from the eastern end of the
lake during the summer of 1928. Collections were made from
the western end of the lake in 1927, 1928 and 1929. 1In
working with these collections emphasis was placed upon the
helminthes, although each fish was examined for evidence of
infection by ectoparasites such as leeches, flukes and copepods.
The objectives of the study were: (1) to identify the para-
sites collected; (2) to describe any new species encountered;
(3) to study the regional distribution of these parasites; and
(4) to compare the infection by families of fishes and by
degree of infestation. (SM)

4y, Barans, Charles A. and Richard A. Tubb. 1973. Tempera-
ture selected seasonally by four fishes from Western
Lake Erie. J. Fish. Res. Bd. Can. 30(11):1697-1703.

This paper presents some insight into the distribution of fish
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in areas of thermal discharges by describing the temperatures
selected seasonally by four species of fish from Western Lake
Frie. Temperature selection of fish naturally acclimatized

to ambient environmental conditions each season are reasonable
estimates of the reactions of a species to areas of elevated
water temperature. (SM)

k5, Barbalas, Louis (Ed.). 1973. Great Lakes research
project forecasts directory. U, S. Dept. Commerce.
Lakes Surv. Center. Detroit, Mich. NOAA Tech.
Memo. NOS LSC D 5. 280 p.

A directory of planned research projects in the Great Lakes
reglion,

46. Bardarik, Daniel G., Jon C. Alden, Robert L. Shema, and
Albert R. Kupiec. 1971. A study of the effects
of heated discharges on the ecology of Presque Isle
Bay, Erie, Pennsylvania - interim report, May-Septem-
ber, 1971. Env. Sci. Inc. Pittsburg, Penn. 232 p.

This study was prepared for the Pennsylvania Electric Company.
Its purpose is to determine whether or not the discharge of
heated water from Penelec's Front Street Station into Presque
Isle Bay 1s altering the ecology, is injurious to aquatic
life, is affecting other uses of the waters, or is having any
beneficial effects.

A comparison of benthic collections from control stations (in
Lake Erie) with those from Presque Isle Bay shows a marked
reduction in the number of taxa of larvae of the family
Chironomidae.

47. Barry, David E. 1974. Commentary on the Erie County
1973 stream survey report. Erie County Health Dept.
Buffalo, N. Y. 24 o.

This publication presents interpretative comments by the

Deputy Commissioner of Environmental Health Services concerning
the 1973 Erie County Stream Survey Report published by the

Erie County Laboratory. Individual streams are mentioned and
comments made upon possib’e reasons for the kind of data found
by the investigators.

48. Barry, David E. and Ronald D. Koczaja. 1973. Stream
survey evaluation report. Erie County Health Dept.
Buffalo, N. Y. 93 p.
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This report describes an inventory of surface waters of Erie
County, New York, taken during June, July and August of 1970.
Samples were taken at 161 points along 27 streams. Reports
are included on the following streams tributary to Lake Erie:
Cattaraugus Creek; Spring Creek; Clear Creek; Big Sister
Creek; Muddy Creek; Eighteen Mile Creek; and Smokes Creek.

4g. Barry, James P, 1972. The Fate of the Lakes - A Portrait
of the Great Lakes. Baker Book House. Grand Rapids,
Mich. 192 p.

This book describes present conditions in the Great Lakes and
detalls the many ways in which they are used. Historical data
is interwoven with current information on industrial use,
shipping, commercial and sport fishing, and recreation. There
are numberous photographs of activities on the lakes, including
several of the fishing industry on Lake Erie. There 1s some
discussion of various types of water pollution with Lake Erie
problems described in some detail. (SM)

50. Battle, Helen I. 1940. The embryology and larval devel-
opment of the goldfish (Carassius auratus L.) from
Lake Erie. Ohio J. Sei. 00(2):82-93.

A report on a preliminary study of the salient features of

the embryology of the goldfish (Carassius auratus). Specimens
were collected during the summer of 1928 at South Bass Island
and Port Stanley. (BU)

51. Bean, Tarleton H. 1903. Catalogue of the fishes of New
York. N. Y. State Mus. Albany, N. Y. Bull. 60.
ZOOl. 90 78“ po

A catalogue of 375 fishes found in New York State. 217 of

the specles are marine, 141 fresh water, and 17 anadromus; 15
are introduced species. Among the specles i1dentified as being
found in Lake Erie are: 1lake sturgeon, Acipenser rubicundus
Le Sueur, a frequent host of the lamprey eel, Petromyzon con-
color Kirt.; lake catfish, vellow catfish, longjawed catfish;
lake minnow, Hybopsis storerianus Kirtland; mooneye or toothed
herring, Hlodon tergisus Le Sucsur; gizzard shad, Dorosoma
cepedianum Le Sueur; burbot, Lota maculosa Le Sueur; calico
bass, or Lake Erie bass, Pomoxis sparoides Lacepede. (SM)

52. Beardslee, Clark S. 1944, Bonapart's gull on the Niagara
River and Eastern Lake Erie. Wilson Bull.
56(1):9-14.
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A paper concerning group movements, dates of molting, and
varient plumages of Bonapart's gull as observed on the Niagara
River and Eastern Lake Erie. A month by month discussion of
expected movements and changes in the species is included.
Most observations were recorded along the Niagara River,
although there 1s mention of the Lake Erie shore from Erie,
Pennsylvania, to Buffalo. Observations were made between

1921 and 1943. (SM)

53. Beardslee, Clark S. and Harold D. Mitchell, 1965.
Birds of the Niagara Frontier region. Buffalo Soc.
Nat. Sci. Bull. Buffalo, N. Y. 22: 478 p.

A comprehensive description of the region with an annotated
listing of bird species seen. Numerous photographs are inclu-
ded. Specific locations and species which have been seen
there are mentioned. f(eneral regions of special ornithologi-
cal interest are identifled. Dates of average earliest and
latest record and the seasonal status and monthly status of
birds in relation to climate are among the topic? c?nsidered.
SM
54. Beaver, William C. 1942. Bacterial activities in the
subaquatic soils of Lake Erie. Ohio J. Sci.
42(3):91-98.

During the summers of 1939 and 1940, a bacteriological study
was made of the bottom solls at various points in Lake Erie
around the vicinity of Put-in-Bay. Particularly significant
parts of the investigations dealt with the nitrogen transfor-
mations and the destruction of plant (algae and hornwort)

and animal (mayflies) materials, which have a direct bearing
upon the quantity and quality of available food, and hence
upon the fisheries industry. (BU)

Beeton, Alfred M. - See: John E., Gannon, No. 277, 278, 279.
J. S. Marshall, et al, No. 506,

55. Beeton, Alfred M. 1960. Great Lakes limnological inves-
tigations. Univ. Mich. Great Lakes Res. Div.
Proc. 3rd Conf. on Great Lakes Res. Pub. U4:123-128.

Federal limnological research in the Great Lakes in the 1950's
is reviewed, and broad comments are offered on the character-
i1stics of the lakes and on evidence for change in certain
areas, as Western Lake Erie. Particular stress 1s laid on

the importance of long-term and continuing studies and on the
value of interagency and interdisciplinary cooperation for
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attacks on problems beyond the capacities of a single group.
(LO)

56. Beeton, Alfred M. 1961. Environmental changes in Lake
Erie. Trans. Am. Fish. Soec. 90(2):153-159.

Comparison of data compiled during the past 60 years with
those from recent studies shows that major changes have occur-
red in the bottom and fish faunas of Lake Erie. The bottom
fauna was formerly dominated by the nymphs of Hexagenia, but
at present midge larvae and oligochaetes are most abundant.
Blue pike (Stizostedion vitreum glaucum) and cisco (Coregonus
artedii), which formerly dominated the commercial catch, are
scarce, while other species are more plentiful than formerly.

57. Beeton, Alfred M. 1963. Limnological survey of Lake
Erie, 1959 and 1960. Great Lakes Fish. Comm.
Ann Arbor, Mich. Tech. Rept. 6. 32 p.

Federal, provincial, state and university organizations
participated in cooperative limnological surveys of Lake Erle
in September 1959 and August 1960 to determine the extent and
severity of the low dissolved oxygen content of the hypo-
limnetic waters. Observations were restricted to the Central
Basin in 1959, but were lakewide in 1960. Approximately 70
percent of the bottom waters of the Central Basin had a
serious deficiency during both years., Data was also obtained
on the distribution of temperature, transparency, specific
conductance, pH and phenolphthalein and total alkalinity.

The distributions of the chemical values are discussed 1n
terms of thelr relationships to each other, and to thermal
stratification, river outflow, lake morphometry, and lake
currents.

58. Beeton, Alfred M, 1966. Indices of Great Lakes
eutrophication. Univ. Mich. Great Lakes Res. Div,
Proc. 9th Conf. on Great Lakes Res. Pub. 15:1-8,

The concept of eutrophication is discussed in terms of its
relationship to aging of lakes, environmental changes, and
pollution. Various changes in physical, chemical, and
bilological characteristics of the Great Lakes are reviewed.
Increases in nitrogen and phosphorus, changes in specles
composition and increases 1n the abundance of plankton,
decreases in the dissolved-oxyren content of bottom waters,
chanpes in fish populations in Lake Erie, the replacement of
Bosmina coregoni by B. longirostris, and extensive growths




of Cladophora are acceptable indices of eutrophication and have
been observed in other lakes. Increases iIn total dissolved
solids and major lons may represent environmental changes not
necessarily those of eutrophication. Changes in the benthic
communities, amount of bacteria, and growth rate of fish may

be due to environmental conditions not related to eutrophication,
. although they may be useful indices of eutrophication 1if

b evaluated in terms of conditions in the total environment.

59. Beeton, Alfred M. 1969. Changes in the environment and
blota of the Great Lakes. In: Eutrophication:
Causes, Consequences, Correctives. National
Acad, Sci. Washington, D.C. pp. 150-187.

Although concern over changes in the Great Lakes has exlisted
for many years, the idea that the lakes are undergoing
accelerated eutrophication is recent. Environmental changes
can be considered in three categories: pollution of inshore
areas, long-term changes in open waters, and changes in
sediments. On the basis of accepted physiological character-
istics, Lakes Superior, Michigan and Huron are oligotrophic,
Lake Erie is eutrophic and Lake Ontario is in an intermediate
condition. Lake Erie has shown major changes in limnological
factors and biota; effects of increased pollution and eutrophi-
cation of Lake Erie have spread to Lake Ontario., The most
important changes apparently are those occurring in sediments
owing, to the contribution of large quantities of allochthonous
materials resulting from urbanization and industrialization.
Changes in sediments are important factors in the observed
changes 1iIn limnological factors and fish populations,

60. Beeton, Alfred M. 1970. Statement on pollution and
eutrophication of the Great Lakes. Univ., Wise.-
Milwaukee, Center for Great Lakes Studies,
Milwaukee, Wise. Spec. Rept. 1ll. 35 p.

This statement was delivered to the U.S. Senate Subcommittee

on Air and Water Pollution of the Committee on Puuvlic Works

in May of 1970. There 1s discussion of each of the Great

Lakes. Changes in the benthos of the Western Basin of Lake
Erie, the increase in blue-green algae, and changes in the

fish populations of the lake are detailed. Tables concerning
the distribution and abundance of mayfly nymphs and oligochaetes
in Western Lake Erie and the commercial fish population

between 1870 and the late 1960s are included.




61. Beeton, Alfred M. and David C. Chandler. 1963. The
St. Lawrence Great Lakes, In: D. G. Frey (Ed.),
Limnology in North America. Univ., Wisc. Press.
Madison, Wisc. pp. 535-558.

This paper constitutes a general review of the blological,
chemical, and physical characteristics of the Great Lakes.
Included is a discussion of the characteristic organisms of
each lake as well as changes in species composition and
quantity. A historical review of Great Lakes research and
the agencies involved 1s also presented.

62. Beeton, Alfred M., and W. T. Edmondson. 1972, The
eutrophication problem, J. Fish. Res. Bd. Can.
29:673-682,

The trophic state of a lake is maintained by continued inputs
of nutrients, In very large lakes the inshore environments

are affected first by increased nutrient loading and, depending
upon the morphology and morphometry, gradually the offshore
waters are altered. Data on plankton, nitrogen concentrations,
and fish, from early studles on Lake Erie, show progressive
changes from the shore lakeward and from the Western Basin
eastward,

Bell, Frank H. - See: Bernard S. Meyer, et al, No. 524.
Bell, J. B. - See: B. J. Dutka, et al, No. 240,
Beneke, E. S. - See: J. A. Schmitt, No. 692.

63. Beneke, E. S. and J. A. Schmitt. 1961. Aquatic fungi
from South Bass and nelghborine islands in Western
Lake Erie. I. Uniflagellate and biflagellate
phycomycetes. Ohio J. Sci. 61(5):233-205.

This paper is the first of a serles planned to enumerate the
species of aquatic and soil water fungi from the vieinity of
South Bass Island. The survey, which was made durlng June-
July 1959, identified 37 species and 1 variety of aquatic
phycomycetes,

Benninghoff, William S. - See: Anne L. Stevenson, No. YCUR

64, Benson, Richard H. and Harold C. MacDonald. 1962.
Preliminary report on ostracodes from Lake Erie
and thelr stratigraphic implications. Univ. Mich.
Great Lakes Res. Div. Proc. 5th Conf. on Great |
Lakes Res. Pub. 9:140-149,
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Ten cores, collected by personnel on C.M,S. Porte Dauphine

from the Central and Eastern Basins of Lake Erie, were

examined for ostracodes at the University of Kansas. The

cores varied in length from several inches to 35 ft. The
ostracodes present suggest changes in the lake's thermal
history from colder to warmer conditions and differential

rates of sedimentation. Analyses of valve shapes and muscle
scar patterns of predominantly cypridacean Ostracoda indicate
the presence of at least ten species. Of these species

three are new, and seven have been described from living

forms. One cold-water species appears to be nearing extinction.

Bergman, Harold L. - See: Robert E. Reinert, No., 656,

65. Berry, A. E. 1951, Survey of industrial wastes in
the Lake Huron-Lake Erie sectlon of the international
boundary waters. Part 1. Introduction and the
Canadian section. Sewage and Industrial Wastes.
23(4):508-517.

A discusslon of the factors which influence the sanitary ?
gquallity of the waters or may adversely affect recreation and :
wildlife., 1Included 1s a summary of the industrial wastes i
discharged from the Canadian side of the boundary. (BECPL)

Berst, A, H, - See: B, F. Bidgood, No. 67, 68.

66. Berst, A. H. and H. R, McCrimmon. 1966. Comparative
summer limnology of inner Long Point Bay, Lake

Erie and its major tributary. J. Fish. Res., Bd. 1
Can. 23(2):275-291,

This paper reports the first limnological studies to be
undertaken of inner Long Point Bay and Big Creek. Data was
collected between May and September of 1962, Water levels
and temperatures were recorded and chemical analysis carried
out. Approximately 90 percent of the bottom of the bay was
covered with aquatic plants which included, in order of
abundance, Chara, Valisneria, Potamogeton, Najas, Nitella
and Anacharis. (SM)

Bertl, A. A. - See: C. F. M, Lewis, et al, No. U85,

67. Bidgood, B, F. and A. H. Berst. 1967. Phenotypic
characteristics of rainbow trout in the Great Lakes,
J. Fish., Res. Bd. Can. 24(4):887-892.
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The ovhenotypic characteristics of rainbow trout from four
geographically distinct Great Lakes areas are compared and
found to show differences. These differences are probably
due to varlations in environmental conditlons, particularly
temperature during early stages of development, Samples
from the Lake Lkrie watershed were taken from North Creek
(42965 N, R0O°37' W), (sM)

68. Bidgood, B. F. and A, H. Berst. 1969. Lethal
temperatures for Great Lakes rainbow trout.
J. Fish. Res. Bd. Can. 26(2):456=459,

Samples of progeny from wild rainbow trout (Salmo gairdneri)
hcming to four widely separated Great Lakes watersheds ake
Erie being one), when incubated and reared under similar
conditions and acclimated to 15° C, did not differ in tolerance
to upper lethal temperatures, The size of the individual

fish under test did not affect the resistence time. The
similar response of the four samples to upper lethal
temperatures complements the conclusions previously reported
from phenotypic observations of wild and cultured trout

from the same four watersheds.

Bigelow, N. K., - See: Wilbert A, Clemens, No. 170.

69. Bigelow, N. K. 1922, Representative Cladocera of
Southwestern Ontario. Ont. Fish. Res. Lab. Pub, 8.
pp. 111-125.

Sampling for Cladocera was conducted in 1919 and 1920
throughout the waters of Ontarlio. Lake Erie and ponds on
Point Pelee were included in the survey. Forty-nine species |
are recorded along with a brief note on each., Diagrams of
27 species are included. (CCIwW)

70. Bissell, John M. 1889. Whitefish in the Great Lakes.
Trans. Am. Fish. Soc. 18:9-10.

A short article announcing the re-establishment of whitefish
in Lake Erie through artificial propagation and plantins.)
(BU

71. Black, H, H, and L., F. Oeming. 1951. Survey of
industrial wastes in the Lake Huron-Lake Erie
sectlon of the international boundary waters.
Part 2. United States section. Sewage .and
Industrial Wastes. 23(4):517-535.




A description of the industrial waste program conducted as

part of the survey is presented. The paper explains pertinent
factors having bearing on the industrial pollution constituents
studied and summarizes the results of two special studies
indicating the progress in pollution control during the

survey period. Thirty-nine United States industries which
discharge wastes to boundary waters or tributaries were
studied. (BECPL)

72. Blackwell, Will H. Jr., 1970. The Lythraceae of Ohlo.
Ohio J. Sci. 70(6):346-352,

The distribution of Ohlo representatives of the family
Lythraceae was studied by examination of all specimens of
this family in ten in-state and one out-of-state herbaria,
Six species of the Lythraceae were found to be native to
Ohio and are discussed: Decodon verticillatus, Rotala
ramosior, Ammannia coccinea, Peplls diandra, Lythrum
dacotanum, and Cuphea viscosissima. Three introduced taxa
are also deemed worthy of Inclusion: Lythrum hyssopifolia,
L. salicaria, and Lagerstroemia indica.

In terms of Lake Erie, the following genera were reported

as occuring along the shoreline areas: Decodon verticlllatus,
Rotalia ramosior, Ammannia coccinea, Lythrum dacotanum and
Lythrum salicaria.

Blakeslee, Clifford L. - See: Imogene C. Strickler Robertson,
et al, No. 666,

Bligh, Ec G. - See: J. F. Uthe, NQ. 809.

73. Bligh, E. G. 1970. Mercury contamination in fish.
In: A Summary of the Materlial Presented at the
Twentieth Annual Institute of Public Health
Inspectors. Winnipeg, Manitoba. pp. 10-19,

A general discussion of mercury contamination including
an analysis of the mercury content in the fish of Canadian
waters,

74. Bligh, E. G. 1971. Environmental factors affecting
the utilization of Great Lakes fish as human food.
Limnos. 4(1):13-18.

A discussion of the effects of environmental degradation on ‘
the utilization of fish as human food. Lake Erie 1is

mentioned in the context of mercury and pesticide contamination

of fish.




75. Blum, John L. 1965. Interactions between Buffalo
River and Lake Erle., Univ. Mich. Great Lakes
Res. Div, Proc. 8th Conf. on Great Lakes Res.
Pub. 13:25-28.

1964 data on temperature and conductivity of Buffalo River
and receiving waters are reported. Although the river for
some of its length is clearly polluted and toxic, such
conditions are probably more severe.close to the surface
than on the bottom, Definite indications from many parameters
show substantial improvement in the river well above 1ts
mouth. During the summer the river is thermally stratified
due to the accession of warm industrial wastes. Dilution
of lower portions of Buffalo River by the waters of Lake
Erie 1s probably a key factor in rendering those portions
of the river as well as most of Buffalo Harbor habitable

to tolerant benthic organisms,

76. Bodola, Anthony. 1966. Life history of the gizzard
shad, Dorosoma cepedianum, (Le Sueur), in
Western Lake Erie. U. 5. Fish and Wildlife Service.
Fish., Bull. 65(2):391-425,

The rapid increase in the stocks of gizzard shad in Lake
Erie since 1950 unguestionably had an important effect on
the ecology of the lake. The present study, based on almost
24,000 fish collected by various means in 1952-55 in or near
the island area of Western Lake Erie was undertaken to
provide information on the role of shad in the bionomlics

of the region, The age, seasonal growth, weight, length

and anatomy of the digestive tract are discussed.

Boesel, M, W, - See: V. E. Shelford, No, 701.

77. Boesel, M. W. 1937. The food of nine species of
fish from the western end of Lake Erle.
Trans. Am, Fish, Soc. 67:215-223.

A study of the specific nature of the food of various
fishes in Western Lake Erle, The fish species represented
are basically insect eaters. (CCIW)

78. Boesel, M. W. 1948, Holoconops in the Western Lake

Erie region (Diptera: Heleidae). Ohio J. Seci.
48(2):69-72.
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A single female of Holoconops catawbae n. sp. was collected

on a Lake Erie beach while in the act of biting the author's

arm. Since the specimen was ldentified as a new species of

Holoconops, a complete taxonomic description is prisented.
(BU

79. Boesel, M. W. 1972, The early stages of Ablabesmyia
annulata (Say) (Diptera, Chironomidae).

The larva of Ablabesmyia annulata is remarkably similar to
Malloch's Tanzgus sp. A. brielly described in 1915. It
differs from other American specles in the following
characteristics: 3 inner teeth of lingua truncate, all claws
of posterior prolegs yellow, and both anterior and posterior
prolegs aplcally and densely armed with spinules. In the
pupa, the respiratory organ is smooth and ovate, lacking a
terminal papilla. The respiratory opening 1s distinctly
preapical. The specles 1s widely distributed in Ohio.

80. Boulton, Patricia and Leo J. Hetling. 1972. A
statistical analysis of the mercury content of
fresh water fish in New York State. N.Y, State
Dgpt. Env, Cons, Albany, N.Y. Tech. Rept. 19.
16 p.

A report on an extensive program undertaken by New York to
collect basic data on the.concentration of mercury in the
state's environment. Thirty-two hundred fish were collected
and analyzed. Included is a statistical analysis of the
fish data.

31. DBowman, Edgar W. 1974, Lake Erie bottom trawl
explorations, 1962-66. U.S. Dept. Commerce,
Seattle, Wash. NOAA Tech. Rept. NMFS~-SSRF-6T4.
21 p.

The Bureau of Commercial Fisheries (now the National Marine
Fisheries Service) Exploratory Fishing and Gear Research

Base, at Ann Arbor, Mich., surveyed the abundance, availability
to the otter (bottom) trawl, and depth distribution of

various Lake Erie fish stocks between April 1962 and Octcber
1966, The four exploratory cruises, conducted aboard the
research vessel Kaho, clearly demonstrated the effectiveness 1
of the bottom trawl in producing commercial quantities of :
yellow perch, Perca flavescens, and rainbow smelt, Osmerus

mordax. Freshwater drum, Aglodinotus grunniens; carp,
Cyprinus carpio; channel ec&

ish, lctalurus pupctatus; and




T

white bass, Roccus chrysops, were all produced in commercial

quantities at least once during the study and collectively
accounted for 17.1% of the total landings.

Between the first exploratory cruise in 1962 and the last in
1966 the abundance of yellow perch decreased significantly,
and that of alewife, Alosa pseudoharengus, increased
dramatically.

Braidech, Lawrence L. - See: Charles E. Herdendorf, No. 348.

82. Braidech, Thomas E., Philip E. Gehring and Conrad O.
Kleveno. 1971. Biological studies of oxygen
depletion and nutrient regeneration processes in
the Lake Erie Central Basin. Internat., Assoc.
Great Lakes Res., Proc. l4th Conf. on Great Lakes
Res. pp. 805-817.

See also: Braidech, T., P. Gehring and C. Kleveno.
1972. Bilological studies related to oxygen
depletion and nutrient regeneration processes in
the Lake Erle Central Basin. In: Noel M. Burns
and Curti:z Ross (Eds.), Project Hypo: An Intensive
Study of the Lake Erle Central Basin Hypolimnion
and Related Surface Water Phenomena. U.S.E.P.A.
Tech. Rept. TS-05-71-208-24, pp. 51-70.

Algae found on the sedimeat in the Central Basin of Lake Erie
during the summer of 1970 were predominantly Tribonema and
Oedogonium. The algae were of planktonic origin and exhibited
growth on the bottom after light became limiting for other
sedimented forms. A reduced sediment oxygen demand indicates
sedimented algae contributed oxygen to the hypolimnion for a
period of time. The reduction of incident light available

to the algae on the sediment, the result of increased plank-
ton in the epllimnion and decreased photoperiod with the
approach of the autumnal equinox, increases the rate of oxygen
consumption. Respiring bacteria in the degradation of dead
algae utilize the remaining oxygen in the hypolimnion. Nutri-
ents regenerated from the sediments as a result of oxygen
depletion in the hypolimnion became available to algae as
reflected by increased growths of Anacystis in and near the
thermocline.

83. Braidech, Thomas E., Philip E. Gehring and Conrad O.
Kleveno. 1972. Biological studies related to
oxygen depletion and nutrient regeneration processes
in the Lake Erie Central Basin. In: Noel M. Burns
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and Curtis Ross (Eds.), Project Hypo: An Intensive
Study of the Lake Erie Central Basin Hypolimnion
and Related Surface Water Phenomena. U.S.E.P.A.
Tech. Rept. TS-05-71-208-24. pp. 51-70.

See also: Braidech, Thomas E., Philip E. Gehring
and Conrad O. Kleveno. 1971. Blologlical studies
of oxygen depletion and nutrient regeneration
processes 1n the Lake Erie Central Basin. Internat.
Assoc. Great Lakes Res. Proc. 1lith Conf. on Great
Lakes Res. pp. 805-917.

See Abstract No. 82.

84, Brain, Charles K. 1913. A preliminary 1list of the
acarina of Cedar Point. Ohio Nat. 13(6):131.

A list of 25 acarina (mites) collected between July 20 and
August 15, 1912, at Cedar Point is given. (BU)

Brinkhurst, Ralph O. - See: M. G. Johnson, No. 404,

85. Brinkhurst, Ralph 0. 1965. Studies on the North American
aquatic Oligochaeta. II: Tubificidae. Proc. Acad.
Nat. Sci. Philadelphia. Philadelphia, Penn.
117(4):117-172.

Forty-four species known from North America are described and
figured, and a key 1s erected for their 1dentiflication. The

following genera were collected from Lake Erie: Limnodrilus,
Peloscolex, Euilyodrilus and Branchiura.

86. Brinkhurst, Ralph 0. 1969. Changes in the benthos of
Lakes Erie and Ontario. 1In: Robert A. Sweeney (Ed.%
Proceedings of the Conference on Changes in the
Biota of Lakes Erie and Ontario. Buffalo Soc. Nat.
Sei. Bull. Buffalo, N. Y. 25(1):45-71.

One of the more striking features of the chironomid fauna of
Lake Erie is the marked difference in species composition
that occurs in different parts of the lake. A number of
environmental factors have undoubtedly contributed to this,
but the distributions of many of the specles appear to be
intimately related to the progressively more eutrophic condi-
tions encountered towards the western end of the lake.

Only five genera were collected in the Western Basin of Lake
Erie, all belng tolerant of the gutrophic conditions. 1In
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contrast, 14 genera were collected in the Eastern Basin,
including several forms considered as indicative of oligo-
trophic conditions. The fauna in the Central Basin was
intermediate.

87. Brinkhurst, Ralph O. and David G. Cook. 1966. Studies
on the North American aquatic Oligochaeta. III:
Lumbriculidae and additional notes and records of
other families. Proc. Acad. Nat. Sci. Philadelphia.
Philadelphia, Penn. 118(1):1-33.

The Lumbriculidae thus far recorded from North America are
described and a key for their identification is provided.
Preliminary notes for a revision of the Aeolosomatidae and
Haplotaxidae are presented, together with the descriptions

of specles in the Naididae and Tubificidae recorded since

the publication of Parts I and II of this study. Some amend-
ments to the earlier descriptions are given. The followlng
genera were collected from Lake Erie: Tubifex, Psammoryctides,
Limnodrilus, Peloscolex, Euilyodrilus and Aulodrilus.

88. Brinkhurst, Ralph 0., A. L. Hamilton and H. B. Herrington.
1968. Components of the bottom fauna of the St.
Lawrence Great Lakes. Univ. Toronto. Great Lakes
Inst. Toronto, Ont. PR 33. 50 p.

Bottom fauna were sampled during synoptic cruises through
Georgian Bay, Lake Ontario, and Lake Erie and distributions
of their major components determined. Oligochaeta, sphaeriidae,
and chironomidae were separated. Identity of specles and
their distribution 1s discussed. Reference 1s made to other
Great Lakes studies on benthos. Samples representing all
seasons were included where possible. Results are presented
in taxonomic groups and distribution maps. Maps of depth
profiles, indicating degree of oxygen depletion in Lake Erie
in summer, and bathymetrical maps are included. 31 specles
of tubificidae from the Great Lakes and some in Canadian

lakes are recorded. In grossly polluted situations, the num-
ber of oligochaetes is very high. Species of the sphaeriidae
ldentified in the Great Lakes Institute collection are listed.
The taxa of chironomidae, reasonably complete in assessment
of the profundal and sublittoral fauna, from these three

lakes are 1llsted. To facilitate comparison between these
lakes a measure of the 'trophic conditions' of each area was
calculated according to ability to withstand eutrophic condil-
tions, providing numerical values which aid in the comparisons
of various bodies of water. Key to tubificidae is given.
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89. Britt, N. Wilson. 1955. Hexagenia (Ephemeroptera)
population recovery in Western Lake Erie following
the 1953 catastrophe. Ecology. 36(3):520-522.

Bottom samples made in 1954 (June) from areas in Western
Lake Erie where the Hexagenia population had been entirely
wiped out in 1953 by low oxygen concentrations revealed that
the mayfly was again inhabiting the area. This study gives
two possible explanations for this phenomenon: (1) nymphs
migrated from shallower waters back to these areas, or

(2) they hatched from dormant eggs which had remained in the
area during the stratification in the autumn of 1953.

90. Britt, N. Wilson. 1955. New methods of collecting
bottom fauna from shoals or rubble bottoms of lakes
and streams. Ecology. 36(3):524-525,

A discusslon of a new method for collecting benthic organisms
which utilizes a concrete block with an attached buoy. (BU)

91. Britt, N. Wilson. 1955. Stratification in Western Lake

Erie in summer of 1953: Effects on the Hexagenla
(Ephemeroptera) population. Ecology. 36(2):239-2Uul,

Benthic samples collected in the summer of 1953 showed a
marked reduction of Hexagenia (mayfly) population along with
unusual thermal stratification and low dissolved oxygen con-
centrations.

92. Britt, N. Wilson. 1965. A brief note on the distribu-
tion of the polychaete, Manayunkia speciosa Leidy,
in Western Lake Erie. Ohlo %. Sci.” 65(U4):175-176.

Contains a brief presentation of the occurrence and distribu-

tion of the polychaete, Manayunkia, collected in the vicinity
of Put-in-Bay, Ohio.

93. Britt, N. Wilson and James T. Addis. 1966. Limnological
studies of the island area of Western Lake Erie,
1959-1965. Ohio State Univ. Nat. Resources Inst.
Spec. Rept. 147 p.

Physical, chemical and biological studies were made of the
island region of Lake Erle, The results are discussed and
compared with data from earlier studies. The conclusion is
reached that the entire Western Basin of Lake Erie has under-
gone drastic and adverse changes in recent years.




94, Brooks, Stanley T. 1932. Freshwater medusae. Science.
76(1977) :U465.

A brief note concerning the Craspedacusta ryderl found in a
reservoir in Allegheny County, Pennsylvania. It is thought
that they originated in Lake Erie and were transported to the
reservoir with fish from the lake. (SM)

95. Brown, C. J. D., Clarence Clark and Bruce Gleissner.
1938. The size of certain nalades from Western
Lake Erie in relation to shoal exposure. Am. Mid.
Nat. 19(3):682-701.

During this study over 1,000 specimens were collected. The
measurements of 8 species are presented. Three habitats were
used for collection of specles: protected; moderately exposed;
and extremely exposed. Besides the individual variations
found for each species and age group within each habitat,
there are consistent differences in the average size and
weight of age classes among the three habitats. The degree

of stunting in Lake Erlie for all specles studied 1is definitely
correlated with the degree of exposure found in the habitats,
with the more stunted individuals found in the more exposed
lake habitats. (SM)

96. Brown, Edward H. Jr. and Clarence F. Clark. 1965.
Length-weight relationships of northern pike, Esox
lucius, from East Harbor, Ohio. Trans. Am. Fish.

Length-welight relationships between the two sexes of northern
plke were determined from samples collected in East Harbor,
Ohio between the months of March and April during which move-
ments related to spawning reach a peak.

97. Brown, Harley P. 1952. The 1life history of Climacia
areolaris (Hagen), a neuropterous 'parasite' o
fresh water sponges. Am. Mid. Nat. 47(1):130-160.

Eggs of Climacia areolaris were collected from Lake Erie
waters at Put-in-Bay, Ohlo and used to rear the three larval
instars and the pupa. Descriptions and figures of each stage
of the life cycle are included in this paper. The ecological
factors affecting distribution, abundance, reproduction, and
the relationships of Climacia to other organisms are also
considered. (BU) :
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98. Bruce, J. P. 1970. Water pollution and the role of the
Canada Centre for Inland Waters. Can. Geog. J.
80(6):182-193.

The role of the Canada Centre for Inland Waters in controlling
th~ quality of Canada's waters is discussed. Lake Erie 1is

rcifically mentioned in context to various types of contam-
ination (bacterial, viral, organic and thermal) and their
effects on water fauna and flora.

99, Bruemmer, Fred. 1966. Lake Erie gull colony. Can.
Audubon. Can. Audubon Soe. Toronto, Ont.
28(1):13-17.

A report on the changing bird population of Mohawk Island
near Port Maitland, Ontario. In the early 1940's common terns
(Sterno hirundo) dominated the three-acre island. In 1943 the
ring-billed gulls had only twenty-six nests on the 1island.

Ten years later they had more than 1,000. Differences in
behavior between terns, herring gulls and ring-billed gulls
are noted. (SM)

100. Brydges, Thomas Gerald. 1971. Chlorophyll a - total
phosphorus relationships in Lake Erie. Internat.
Assoc. Great Lakes Res. Proc. llith Conf. on Great
Lakes Res. pp. 185-190.

This study reveals evidence that suggests that if the total
phosphorus concentration is reduced there will be less chloro-
phyll a and hence less algae.

101. Brydges, Thomas Gerald. 1971. An intensive biochemical
survey 1in Western Lake Erie. Internat. Assoc.
Great Lakes Res. Proc. lith Conf. on Great Lakes
Res. pp. 191-197.

Incorporated in this bilochemical survey of Western Lake Erile
is a study of a possible symbiotic relationship between algae
and bacteria. Findings of an inverse relationship between
chlorophyll a concentrations and bacterial numbers suggests
that this 1s not the case.

102. Bubna, M. 1902. Coleoptera of Cuyahoga, Ohio. Ohlo
Nat. 2(4):193-197.

Contains a list of the genera and species of Coleoptera found
in Cuyahoga County, Ohin. (BU)




Burdick, George E. - See: 1Irene S. Pakkala, et al, No. 618 620.
Raymond J. Lovett, et af, No. 484,

103. Burkholder, James Arthur. 1973. Natural resouvcces
management in the Great Lakes Basin. New York
State Sea Grant Program. Albany, N. Y. 172 p.

This publication i3 one of a series concerned with solving
the natural resources management problems of the Great Lakes
Basin. The history of the Great Lakes Fishery Commission 1s
briefly reviewed. Mention 1s made of changes in lake biology
which have resulted from waterway developments. Avenues have
been provided for exotic species to enter the upper Great
Lakes. The Welland Canal allowed the lamprey and alewife to
circumvent Niagara Falls and enter Lake Erie. This single
factor has had a great impact on the Great Lakes fishery.

104, Burkholder, Paul R. 1929. Biological significances
of the chemical analysis. In: Charles J. Fish (Ed.),
Preliminary Report on the Cooperative Survey of Lake
Erie, Season of 1928. Buffalo Soc. Nat. Sci. Bull.
Buffalo, N. Y. 14(3):65-72.

The relationship between nitrogen, oxygen, carbon dioxide,
and hydrogen ion content of the waters of Eastern Lake Erie
and organic life is diseussed.

105. Burkholder, Paul R. 1929. Microplankton studles of
Lake Erie. In: Charles J. Fish (Ed.), Preliminary
Report on the Cooperative Survey of Lake Erie,
Season of 1928. Buffalo Soc. Nat. Sci. Bull.
14(3):79-93.

Studies of the microplankton life of Lake Erie were under-
taken as part of the general biological survey during the
summer of 1928. The objects of this particular phase of the
work were the following: (1) To find out more about the kinds
and quantity of micro-organisms existent in the lake; (2) To
determine something of their distribution, both vertically

and horizontally, and their seasonal variation during the
period covered by these investigations; (3) To discover some-
thing of their economic significance in the economy of the
lake, more particularly as regards their bearing on the prob-
lem of fish production. Chemical analyses and physical obser-
vations were made on all the regular plankton collecting
trips. It was hoped that the evidence so obtained might make
the plankton findings more meaningful.




106. Burkholder, Paul R. 1929. Microplankton studies of
Lake Erie. In: Charles J. Fish (Ed.), A Prelimi-
nary Report on the Joint Survey of Lake Erie. A
Biological Survey of the Erie-Niagara System.
N. Y. Dept. Cons. Suppl. 18th Ann. Rept. (1928).
pp. 60-66.

Studies of the microplankton life of Lake Erie were under-
taken as part of the general biological survey during the
summer of 1928. The objects of this particular phase of the
work were the following: (1) To study the kinds and quantity
of micro-organisms existent in the lake; and (2) To deter-
mine something of their significance in the economy of the
lake, more particularly as regards their bearing on the prob-
lem of fish production.

In order to secure representative samples 1t was necessary
to establish a number of stations at various points on the
eastern portion of the lake included in this survey. Those
statlons were chosen which were deemed either biologically
sipnificant, i.e., near sources of pollution, outwash from
streams, etc., or were significant on account of the depth
of the water or theilr geograprhical location.

107. Burkholder, Paul R. 1930. A biological survey of Lake
Erie. Science. 71(1837):288-289.

A brief article concerning the biological survey of Lake Erie
carried out by the U. S. Bureau of Fisheries, Buffalo Soclety
of Natural Sciences, the New York State Conservation Depart-
ment, the Departments of Fish and Game of Pennsylvanla and
Ohlo, the povernment of Ontario and the Health Department of
the City of Buffalo. The purpose was an inquiry into the
reasons for the decline in the commercial fishery industry in
the lake. (SM)

108. Burkholder, Paul R. 1960. A survey of the microplankton
of Lake Erie. In: Charles J. Fish (Ed.), Limno-
logical Survey of Eastern and Central Lake Erie,
1928-1929. U. S. Fish and Wildlife Service.

Spec. Sci. Rept. - Fish. 334. pp. 123-144,

A report on the microplankton of Lake Erie, exclusive of that
area west of the island region. Discussed are: specles
present; their abundance; horizontal and vertical distribution;
and seasonal variation.

Burnard, R. K. ~ See: H, G. Smith, et al, No. T08.
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Burns, N. M. -~ See: A. S. Menon, et al, No. 519.

109, Burns, N. M, and C. Ross, 1971. Nutrient relation-
ships in a stratified eutrophic lake. Internat.
Assoc. Great Lakes Res. Proe. l4th Conf. on Great
Lakes Res. pp. 749-760.

See also: Burns, N. M. and C. Ross. 1972.
Oxygen-nutrient relationships within the Central
Basin of Lake Frie. 1In: Noel M. Burns and Curtis
Ross (Eds.), Project Hypo: An Intensive Study of
the Lake Erie Central Basin Hypolimnion and Related
Surface Water Phenomena. U.S.E.P.A. Tech. Rept.
TS-05-71-208-24, pp. 85-119.

Seven intensive chemical surveys of the Central Basin of Lake
Erie were carried out at four-day intervals during the month
of August 1970. Speclal emphasls was placed on measuring the
oxygen and nutrient levels in the hypolimnion. The volume

of the hypolimnion was seen to increase during the study and
a model has been developed for the calculation of the quanti-
ties of materials transferred into the hypolimnion.

110. Burns, N. M. and C. Ross. 1971. "Project Hypo'": A
description of an intensive study of the Lake Erie
Central Basin hypolimnion and related surface
water phenomena. Internat. Assoc. Great Lakes Res.
Proc. 1l4th Conf. on Great Lakes Res. pp. TU0-TH2,

See also: Burns, N. M. and C. Ross. 1972,
"Project Hypo": An Introduction. In: Noel M.
Burns and Curtis Ross (Eds.), Project Hypo: An
Intensive Study of the Lake Erie Central Basin
Hypolimnion and Related Surface Water Phenomena.
U.S.E.P.A. Tech. Rept. TS-05-71-208-24. pp. 1-2.

Field work was done from June through August 1970. Focus of

the study was the phenomenon of oxygen depletion in the Central
Basin of Lake Erie during the summer months. Data was collected
from 25 water sampling stations, of which 5 were used for
intensive sampling for chemical, blological, bacteriological,
and physical variables, and 16 additional bathythermograph
recording stations.

111. Burns, N. M. and C. Ross. 1971. "Project Hypo": Dis-
cussion of findings. Internat. Assoc. Great Lakes
Res. Proc. lUth Conf. on Great Lakes Res.
pp. 761-7A7.
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The effects of algae build-ups in Lake Erle due to phosphorus

input were investigated by depositing algae of planktonic ori-
gin intermittently into the hypolimnion and onto bottom sedi-

ments of the Central Basin.

Analysis of the data strongly indicates that: (1) Most algae
sedimented to the bottom, died and added to the biological
oxygen demand in the hypolimnion almost immediately; (2) The
surviving genera of algae were under great stress due to
unfavorable environmental conditions which caused the respi-
3 ration rate to exceed the photosynthetic rate most of the
time; and, (3) The oxygen produced by the sedimented algae
was small in comparison to the oxygen demand created by the
expired algae.

The findings of this investigation lead to one definite con-
clusion: phosphorus input to Lake Erle must be reduced imme-
dlately. If thls 1s done, a quick improvement in the condi-
tion of the lake can be expected; if 1t 1s not done, the rate
of deter.uration of the lake will be much greater than it has

been in recer't vears. L

112. Burns, N. M. and C. Ross. 1972. Oxygen-nutrient rela-
tionships within the Central Basin of Lake Erie.
In: Noel M. Burns and Curtis Ross (Eds.), Project
Hypo: An Intensive Study of the Lake Erie Central
Basin Hypolimnion and Related Surface Water
Phenomena. U.S.E.P.A. Tech. Rept. TS-05-71-208-24,
pp. 85-119.

Seven 1intensive chemical surveys of the Central Basin of Lake
Erie were carrled out at four-day intervals during the month
of August 1970. Special emphasis was placed on measuring the
oxygen and nutrient levels in the hypolimnion. The volume of
the hypolimnion was seen to increase during the study and a
model has been developed for the calculation of the quantities
of materials transferred into the hypolimnion. The complete
oxygen depletion pattern was seen to develop first in the
western part of the basin and proceed eastwards. The progres-
sion was faster in the shallow areas, especially along the
south shore. The majority of the oxygen depletion was due to
organic decay. Iron, manganese and phosphorus concentrations
were seen to increase dramatically when the water became
anoxic. A large increase in the chlorophyll content in the
epilimnion water was noted when the anoxic hypolimnion water
began to mix with the surface water. It appears necessary
that oxygenated conditions be maintalined in the water as a
simple mechanism for ensuring that 1ittle of the phosphorus




in the sediments :s2turns to the overlying water.

113. Burns, N. M., and C. Ross. 1972. Project Hypo: An
introduction. In: Noel M. Burns and Curtis Ross
(Eds.), Project Hypo: An Intensive Study of the
Lake Erie Central Basin Hypollimnion and Related
Surface Water Phenomena. U.S.E.P.A. Tech. Rept.
TS-05-71-208~24. pp. 1-2.

Focus of this study was the phenomenon of oxygen depletion
in the Central Basin of Lake Erie during the summer months.
Fleld work was done June through August 1970. Data was
collected from 25 water sampling stations, 5 of which were
used for intensive sampling for chemical, biological, bacte-
riological, and physical variables, and 16 additional bathy-
thermograph recording stations.

114, Burns, N. M. and C. Ross. 1972. Project Hypo: Discus-
sion of findings. In: Noel M. Burns and Curtis
Ross (Eds.), Project Hypo: An Intensive Study of
the Lake Erie Central Basin Hypolimnion and
Related Surface Water Phenomena. U.S.E.P.A.
Tech. Rept. TS-05~71-208-24., pp. 120-126.

The effects of algae bulld-ups in Lake Erie due to phosphorus ]
input were investigated by depositing algae of planktonic
origin intermittently into the hypolimnion and onto bottom
sediments of the Cen.:al Basin.

Analysis of the data strongly indicates that: (1) Most algae
sedimented to the bottom, dled and added to the biological
oxygen demand in the hypolimnion almost immediately; (2) The
surviving genera of algae were under great stress d e to
unfavorable environmental conditlions which caused the respi---
tion rate to exceed the photosynthetic rate most of the time
ands (3) The oxygen produced by the sedimented algae was small
in comparison to the oxygen demand created by the expired
algae.

The findings of this investigation lead to one definite con-

clusion: pbusphorus input to Lake Erie must be reduced imme-
diately. 1f this 1s done, a quick improvement in the condi-

tion of the lake can be expected; if it is not done, the rate
of deterioration of the lake will be much greater than it has
been in recent years.

115. Burr, Harriet G. 1901. Plant study at Sandusky Bay.
Ohio Nat. 1(6):93-94,
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This article contains notes of a collecting trip for water
plants at Sandusky Bay, Ohio. (BU)

Burris, R. H. - See: T. H. Mague, No. 499.

116. Burt, William H. 1957. Mamals of the Great Lakes
Region. Univ. Mich. Press. Ann Arbor, Mich.
246 p.

This book contains seventy-seven maps, one for each species,
indicating the distribution of mammals in the Great Lakes
region. The text includes a description of each animal, a
key for identification, and a list of tooth formulae for
skull identification.

Twenty-eight of the specles range throughout the area. Of

the remaining species, seventeen are southern forms with the
northern 1limlts of their ranges in the area. Sixteen are
northern with southern limits in the area, eight find their
eastern limlits, and five their western limits in the area.

It is a transition area, especially from north to south. Bar-
riers to distribution seem to be: (1) the Great Lakes for
some specles; and (2) ecological conditions. (SM)

117. Butrico, F. A., C. J. Touhill and I. L. Whitman (Eds.).
1971. Resource Management in the Great Lakes
Basin. Heath Lexington Books. D. C. Heath and
Co. Lexington, Mass. 190 p.

A comprehensive analysis of the natural resources of the
Great Lakes region. The biological aspects of Lake Erie are
discussed. (CCIW)

118. Camin, Joseph H. and Paul R. Ehrlich. 1958. Natural
selection in water snakes (Natrix sipedon L.) on
islands in Lake Erie. Evolution. 12:504-511.

Data 1s presented indicating post-natal selection for pattern
type in water snakes (Natrix sipedon) on the islands of Lake
Erlie. Strong selection, demonstrable without regard to selec-
tive agent, has produced a shift towards unbanded pattern
types on the islands, while constant migration from the main-
land has maintained "banded" genes in the island gene pools.
These antagonistic pressures have produced a situation unusu-
ally amenable to analysis. (BU)

119. Campbell, Douglas H. 1886. Plants of the Detroit
River. Bull. Torrey Bot. Club. 13:93-94,
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This article contains a list of plants collected near the
mouth of the Detroit River in the summer of 1885. (BU)

120. Campbell, Louis W. 1938. Phalaropes of Western Lake
Erie region. Auk. 55(1):89-94,

Sightings of three types of phalaropes at the western end of
Lake Erie are summarized. They include: (1) the Red Phala-
rope, noted only in autumn; (2) the Wilson Phalarope, a regu-
lar visitor but not numerous; and, (3) the Northern Phalarope,
not numerous but seen regularly. Observations were made
between May 7 and May 25 and September 7 and October 12. (SM)

121. Campbell, Louis W. 1947, American Egrets nesting on
West Sister Island in Lake Erie. Auk. 64:461-U462,

A general note recording the discovery of a colony of six

nests of the American Egret, Casmerodius albus egretta (Gmelin)
on West Sister Island in Lake Erie. Ten nestlings were

banded. (SM)

122. Campbell, Louis and Milton B. Trautman. 1936. The _
status of Forster's tern in the Western Lake Erie
region of Ohio and Michigan. Auk. 53(2):213-214, L

Forster's tern is reported as a regular visitor to the region
but no evidence of nesting was found. Sight records and
specimens of this tern for the Western Lake Erie region from
1932 to 1935 are listed. (SM)

123. Canada. 1955. Annual report of the Fisheries Research
Board of Canada for the fiscal year ended March 31,
1955. Fish. Res. Bd. Can. Ottawa, Ont. pp. 73-T76.

A discussion of the sea lamprey and control measures which
are used on the Great Lakes. Lack of suitable spawning
streams tributary to Lake Erie has kept the species from be-
coming plentiful there. The first sea lamprey above Niagara
Falls was taken in Lake Erie in 1921. (SM)

124, Canada. 1958. Annual report of the Fisheries Research
Board of Canada for the fiscal year ended March 31,
1958. Fish. Res. Bd. Can. Ottawa, Ont. 195 p. ‘

This report mentions research on improved methods of killing H
sea lamprey. One new technique, tested on a tributary of
Lake Erie, was a direct current installation to guilde fish




and lampreys into a trap where they could be sorted and the
lamprey killed. Reports from the fishing industry on Lake
Erie showed that yellow perch, yellow and blue pickerel,
whitefish, white bass and smelt were being caught. (SM)

125. Canada. 1962. Annual report of the Fisheries Research
Board of Canada for the fiscal year ended March 31,
1962. PFish. Res. Bd. Can. Ottawa, Ont. p. 93.

Observations were made in the Welland Canal in 1959 and 1961
to determine whether sea lampreys used that waterway exten-~
sively for migrations between Lake Ontarlo and Lake Erie.

The canal was emptied after navigation closed in December and
observations made. Thirteen species of fish were found,
including the white perch, Roccus americanus. No lampreys
were collected. (SM)

126. Canada. 1968. Annual report 1967. Fish. Res. Bd.
Can. Ottawa, Ont. 17 p.

Aquatic insect larvae belonsing to one famlly were analyzed
in detail in over 1,000 dredge samples from Lake Erie, Lake
Ontario, and Georgian Bay. The results confirm the existence
of eutrovhic conditions in the western end of Lake Erie. The
genera in the eastern end of Lake Erie are more diversified
and indicate a much lower degree of eutrophication. One
small aquatic organism, an indicator of clean oligotrophic
waters, was characteristic of samples from Georgian Bay, and
to a lesser extent of those from Lake Ontario and the eastern
end of Lake Erie. (SM)

127. Canada. 1969. Annual report 1968. Fish. Res. Bd.
Can. Ottawa, Ont. 17 p.

The abundance of algae in the Great Lakes was measured to
define present patterns of eutrophication and establish base
lines for assessing the effectiveness of future remedial mea-
sures. The distribution and abundance of chironomid larvae
in Georgian Bay, Lake Ontario and Lake Erie was used as the
basis for a new index of the productivity level. (SM)

128. Canada. 1971. Annual report 1970. Fish. Res. Bd.
Can. Ottawa, Ont. 24 p.

Lakewide studies on the effect of nutrient addition on the
waters of Lakes Erle and Ontario showed that addition of phos-
phate and nitrate brought about the most pronounced responses




in terms of algae growth, but with markedly varying results
depending on locality and time of year. The effect of phos-

phate addition appeared to be more pronounced in Lake Ontario
than Lake Erie.

Chironomids and other insect remains, in a sedimen:c core from
the Western Basln, showed increased eutrophication in the
upper part of the core.

Experimental fertilization of a small lake in northwestern

Ontario, at a rate corresponding to loading rates for phos-
phorus and nitrogen in Lake Erie, resulted in phytoplankton
population increases of 10 times the first year, and 15=25

times the second year. (SM)

129. Canada. 1973. Annual report 1972. Fish. Res. Bd.
Can. Ottawa, Ont. 32 p.

This report mentions a linear relationship in Lake Erie be-
tween chlorophyll a concentrations and photosynthetic carbon
uptake by planktonic algae. In 1970 the average concentration
of chlorophyll a in the Western Basin of Lake Erie was 1.4
times that of the Central Basin, and 2.8 times that of the
Eastern Basin. Algal production followed a pattern similar

to that for chlorophyll a; per unit of surface area, produc-
tion was slightly higher in Lake Erie than in Lake ?ntario.

(SM

130. Canada Centre for Inland Waters. Undated. Annual
Report - 1968. Dept. Energy, Mines and Resources.

Fish. Res. Bd. Dept. National Health and Welfare.
Burlington, Ont. 30 p.

The Fisheries Research Board studied the biological aspects

of Great Lakes pollution. A large number of Daphnia longiremis
were found during a study of zooplankton in Lake Erie. 8
form was previously unrecorded in the lake,

131. Canada Centre for Inland Waters. Undated. Lake Erie
cruise 69-101, February 6-27; cruise 69-103,
May 29-June 4; cruise 69- 10“ July 2-6;
cruise 69- 105 July 28-August 2, 1969. Can.
Oceanogranhic Data Centre,. Burlington, Ont.
Limnological Data Rept. 1. 101 p.

One of a series of reports listing bacteriological, biological,
chemical, and physical data for the waters of Lake Erie




observed by Canadian agencies during the period February 6
to December 13, 1969. (CCIW)

132, Canada Centre for Inland Waters. Undated. Lake Erie
cruise 69-107, Aupust 25-30; cruilse 59-108,
September 13~18; cruise 69-110, October 14-20;
cruise 69-111, December 7-13, 1969. Can.
Oceanographic Data Centre. Burlington, Ont,
Limnological Data Rept. 2. 140 p.

One of a seriles of reports listing bacterilological, blological,
chemical and physical data for the waters of Lake Erie
observed by Canadian agenclies during the period February 6

to December 13, 1969. Water quality data gathered on eight
monitoring cruises are included in these reports. (CCIW)

133. Canada Centre for Inland Waters. 1969. Lake Erie
crulse 66-11, August 8-14, 1966, Can. Oceanographic
Data Centre. Burlington, Ont. Limnological Data
Rept. 8. 105 p.

This report contains limnological data gathered for research
and monitoring purposes, primarily to provide data required
in connection with the International Joint Commission
reference on pollution of Lakes Erie and Ontarioc. A summary
of the data collected is presented in tabular form. (CCIW)

134, Canada Centre for Inland Waters. 1970. Annual report -
1969. Dept. Enerpy, Mines and Resources. Dept.
ﬁational Health and Welfare. Burlington, Ont.

0 p.

A new device to separate zooplankton from filamentous algae
was devised by a member of the Fisherles Research Board staff,
A contract was awarded to the University of Guelph to assess
the estuarial waters of the Grand River. One area for study
was the productivity with respect to bottom fauna, plankton,
and nekton including energy transfer,

135. Canada Centre for Inland Waters. 1970. Lake Erie
cruise 67-101, May 30-June 7; cruise 67-102,
June 12-18; cruise 67-103, June 19-29, 1967.
Can. Oceanographic Data Centre. Burlington, Ont.
Limnological Data Rept. 1. 230 p.

This report is one of a series listing chemical, bacteriological
and physical data observed by Canadian agencies.
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Bacteriological data was obtained from two out of three cruises,
Crulse 67-101 extended from May 30 through June 7 and covered
153 stations located throughout the lake. No " =xcteriological
data 1s given for cruise 67-102, Cruise 67-10_, extended from
June 19 through June 29 and covered 167 sampling sites

located throughout the lake.

136. Canada Centre for Inland Waters., 1970. Lake Erie
cruise 67-104, July 4-G; cruise 67-105, July 10-19;
cruise 67-107, July 31-August 9, 1967. Can.
Oceanographic Data Centre. Burlington, Ont,.
Limnological Data Rept. 2. 186 p.

This report is one of a series listing chemical, bacteriological
and physical data for waters of Lake Erie observed by

Canadian agencies. Ten cruises of Lake Erie were carried

out between May 30 and October 30, 1967. Work was done

aboard the 140-foot sterntrawler, Brandal. Bacteriological

data 1s contained in this report.

137. Canada Centre for Inland Waters. 1970, Lake Erie
cruise 67-109, August 21-31; cruise 67-111,
September 11-21; crulse 67-113, October 2-9;
cruise 67-115, October 23-29, 1967. Can.
Oceanographic Data Centre. Burlington, Ont.
Limnological Data Rept. 3. 226 p.

This report i1s one of a series listing chemlcal, bacteriological
and physical data for waters of Lake Erie observed by

Canadian agencies. Ten cruises of Lake Erle were carried out
between May 30 and October 30, 1967, (CCIW)

138. Canada Centre for Inland Waters., 1970, Lake Erie
cruise 68-102, May 17-24; cruise 63-104, June
15-19; cruise 68-108, July 29-August 3, 1968.
Can. Oceanographic Data Centre. Burlington, Ont.
Limnological Data Rept. 1. 152 p.

This report 1s one of a series listing chemical, bacteriological,
biological and physical data for waters of Lake Erie observed

by Canadian agencles during the period May 17 to November

10, 1968. These surveys are designed to provide data for
determining optimum pollution abatement and water management
programs for the Great Lakes. (CCIW)

139. Canada Centre for Inland Waters. 1970. Lake Erie
cruise 68-109, August 31-September 3; cruise 68-111,
September 28-October 4; cruise 68-112, November
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4-10, 1968. Can. Oceanographic Data Centre.
Burlington, Ont. Limnological Data Rept. 2.
140 p.

This report 1is one of a series listing chemical, bacteriological
and physical data observed by Canadian agencies.

Bacteriological data was obtained from two out of three

cruises. Crulse 68-109 covered 33 stations located in the
Western and part of the Central Basins. No bacteriological

data 1is given for cruise 68-111. Cruise 68-112 covered 87
sampling stations located throughout the lake,.

140, Canada Centre for Inland Waters., 1971. Canada Centre
for Inland Waters - 1970. Dept. Fish and Forestry.
Burlington, Ont. 53 p.

The causes, effects and extent of oxygen depletion in the
bottom waters of the Central Basin of Lake Erie were
investigated between May and November 1970. The study
showed that the tremendous algal blooms which occurred used
up all the availlable phosphorus in the surface waters, and
on sinking to the bottom and decaying, rendered an area of
more than 1,000 square miles of bottom waters completely
devoild of oxygen. It was also found that significant
regeneration of phosphates from the decaying algae and from
sediments occurred in the anoxic area, but that this was
not the case if measurable dissolved oxygen concentrations
were present,

141. Canada Centre for Inland Waters. 1972. Canada
Centre for Inland Waters -~ 1971. Dept. Env.
Burlington, Ont. 87 p.

A report on the investigations of the phyto- and zooplankton
of Lakes Erie and Ontario conducted throughout 1971 1is
presented. Comparisons are made between the two lakes

and also between the three Basins of Lake Erie,

142, Canada Centre for Inland Waters. 1972. Canada
Centre for Inland Waters - 1972. Dept. Env.
Burlington, Ont. 125 p.

A review of the work undertaken by the Canada Centre for
Inland Waters during 1972 1s presented. Included is a

report on the microbiological water quality of the Grand
River and other Ontario waters. The project goals are the
establishment of parameters most suitable for microblological




water quality assessment, seasonal effect on bacterial and
chemical parameters, optimal sampling frequency and minimum
number of samples required for establishing the water
quality of a specific body of water.

Also included 1s a comparative analysls of the zooplankton
of Lakes Erie, Huron, and Ontario. First order estimates

of standing crop biomass have been calculated from estimates
of zooplankton abundance in the three lakes.

143, Canada Inland Waters Branch. 1970. The control of
eutrophication, Dept. Energy, Mines and Resources.
Ottawa, Ont. Tech. Bull. 26. pp. 1-10.

An analysis of data revealed that carbon is rarely a critical
growth-1imiting element in lakes, nitrogen 1s of more importance,
and phosphorus, in most cases, is the critical and controlling
factor in eutrophication. The data was collected from

various lakes in Canada including Lake Erie,

Carpenter, G. F. - See: N. H. F, Watson, No. 852.

144, Carpenter, G. F,, E. L. Mansey and N. H. F., Watson.
1974, Abundance and life history of Mysis relicta
in the 8t. Lawrence Great Lakes. J. Fish. Res.
Bd. Can. 31(3):319-325.

A report on a sampling program for Mysis relicta in the St.
Lawrence Great Lakes in 1971. Comparative abundances were
obtalned for four of the lakes, including Lake Erle, with
the same samplling gear on several cruises [rom spring to
fall. Attempts were made to determine life history patterns
from size analysis of the catches. (3M)

Carpenter, Michael L. - See: Michael W. Fall, et al, No, 252.

145, Carr, John F. 1962. Dissolved oxygen in Lake Erie,
past and present. Univ, Mich, Great Lakes Res.
Div., Proc. 5th Conf. on Great Lakes Res,
Pub. 9:1-14,

This article deals with dissolved oxyren in Lake Erie and
mentions its effect on mayfly (Hexagenia) population, as well
as that of certain species of fish.

146, Carr, John F., Vernon C., Applegate and Myrli Keller.
1965. A recent occurrence of thermal stratification
and low dissolved oxygen in Western Lake Erle.

Ohio J. Sei. 65(6):319-327.
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This article deals with the areas of thermal stratification
and dissolved oxygen in Western Lake Erie and mentions their
effects on mayfly (Hexagenia) populations.

147, Carr, Richard L., Charles E. Finsterwalder and Michael
J. Schibi. 1972. Chemical residues in Lake Erie
fish - 1970-1971. Pestic. Monit. J. 6(1):23-26,

Yellow perch, coho salmon, channel catfish, freshwater drum,
and white bass from the Ohio shore of Lake Erie were anclyzed
during 1970-71 for residues of chlorinated pesticides

(DDE, TDE, DDT, and dieldrin), polychlorinated biphenyls
(PCB's), and mercury.

148. Case, Frederick W. Jr, 1964, Orchids of the western
Great Lakes region. Cranbrook Inst. Sci.
Bloomfield Hills, Mich, Bull. 48, 148 p.

A field gulde with identification keys, diagrams, descriptions
and ecological notes. Photographs taken in the field
illustrate each species, Distribution maps are included

and indicate which specles are found near Lake Erie and on

the Lake Erie islands. (SM)

149. Casper, Victor L. 1965. A phytoplankton bloom in
Western Lake Erie, Univ., Mich. Great Lakes Res.
Div. Proc. 8th Conf. on Great Lakes Res.
Pub. 13:29-35.

On 9 and 10 September 1964, biologists at the Great Lakes-
Illinois River Basins Project's Lake Erie Program Office
investigated a blue-green algal bloom in Western Lake Erie.
The bloom, consisting primarily of Anacystis cyanea,
Oscillatoria sp., Carteria sp., Aphanizomenon holsaticum

and Anabaena circinalls, covered approximately B00 square
miles and appeared densest around the island area. Plankton
and chemlcal samples were collected from top, middle, and
bottom depths, and color photographs were made during the
survey.

During the day dissolved oxygen was at or above saturation.
Total nitrogen was high and nitrate very low. Plankton
counts were quite variable., Early in the morning the algae
was well dispersed top to bottom due to light wind, but by
afternoon it was concentrated in the upper 2 feet, forming a
dense scum. On 11 September high winds were followed by
several cloudy days, and the bloom was not observed again.
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Chandler, David C. - See: Alfred M. Beetcn, No. 61.
J. S. Marshall, et al, No. 506.

150. Chandler, David C. 1940. Limnological studiles of
Western Lake Erie. 1I. Plankton and certain
physical-chemical data of the Bass Islands regilon,
from September, 1938, to November, 1939.

Ohlo J. Sci. h0(€):291-336.

Year-round limnological data based on weekly collections in
the region of the Bass Islands, Lake Erie, are presented.
Emphasis 1s placed on seasonal variation of centrifuged
phytoplankton, net zooplankton, and certaln physical and
chemical conditions characteristic of the region. Data

in this paper suggest that turbidity influences the quality
and quantity of light available at various depths for
photosynthesis, which in turn may influence the time,
duratlon, and size of phytoplankton pulses. (BU)

151. Chandler, David C. 1942. Limnological studies of
Western Lake Erie, 1II. Light penetration and
its relation to turbidity. Ecology. 23(1):41-52.

This report concluded that, biologically, turbidity and 1its
variations in Western Lake Erie may influence (1) composition,
size, duration and time of occurrence of phytoplankton

pulses; (2) rate of photosynthesis at various depths;

(3) position of the compensation points of higher aguatic
plants and phytoplankters; (4) vertical distribution of
microcrustacea; and (5) magnitude of the commercial catch

of saugers (Stizostedion canadense). (Sr1)

152. Chandler, David C. 1942, Limnological studies of
Western Lake Erie. III. Phytoplankton and
physical-chemical data from November, 1939, to
November, 1940. Ohio J. Sci. U2(1):24-4h,

Year-round limnological data based on weekly observations

of phytoplankton and general physical-chemnical factors of
Western Lake Erie are presented. The data indicates that
when the average turbidity of the water of Western Lake Erie
is 25 ppm or greater preceding and durinr a phytoplankton
pulse, the pulse 1s small and of short duration, Likewilse,
when the average turbldity is less than 20 ppm preceding

and during a pulse, the pulse is large and of long duration.
Diatoms compose a greater percentage of the total phytoplankton
when the average turbidity exceeds 25 ppm than when 1t is
less than 20 ppm. Conversely, green and blue-green algae
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compose a greater percentage of the total phytoplankton when
the average turbidity 1s less than 20 ppm than when it 1is
greater than 25 ppm. (BU)

153. Chandler, David C. 1944, Limnological studies of
Western Lake Erie. IV, Relation of limnological
and climatic factors to the phytoplankton of
1941. Trans. Am., Micro. Soc. 63(3):203-236.

A study reporting results of year-round limnological studies
of Western Lake Erle for the third consecutive year. It is
concerned with annual variations in the abundance of phyto-
plankton and the factors responsible for them. In 1941 the
spring phytoplankton pulse was several times larger than

any other observed. Diatoms composed 98 percent of the
total population and Asterionella was the predominant form.
The autumn pulse was Jarger than those of nrevious years;
greens and blue-greens constlituted more than 50 percent of
the population. The marked annual variation in the abundance
of phytoplankton in Western Lake Erie 3is intimately related
to variations in lake turbidity and water temperature.
Turbidity is determined by wind and precipitation and water
temperature controlled by wind and solar radiation. (sM)

154, Chandler, David C. and Owen B, Weeks. 1945, Limnological
studies of Western Lake Erie. V. Relation of
limnological and meteorological conditions to the
production of phytoplankton in 1942, Ecol. Mono.
15(4):435-456.

A report on abundance of phytoplankton in Western Lake Erie
as 1t relates to limnological and meteorological conditions.
The spring phytoplankton crop (February to mid-April)
consisted of 94% diatoms, U7 green alrmae and 2% blue-greens.
The autumn crop (mid-July to November) consisted of 76%
diatoms, 4% green algae and 20% blue-greens. During the
spring of 1942 high turbidity of the lake water appeared to
have controlled the size of the phytoplankton crop. Autumnal
phytoplankton production during 1942 1s thought to have been
reduced by increased rate of eastward movement of lake water,
storm-induced mixing of areas of Western Lake Erie, and
perhaps the reduced concentration of nutrients. (SM)

155, Chapman, V. J. 1970. Lake eutrophication and
biological problems. Explorer. 12(1):18-22.

A general article on the process of lake eutrophication.
Reference 1is made to the average number of alrgal cells per
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milliliter in Lake Erie water at the Cleveland intake. In
1927-29 the count was about 150 cells per ml, In 1962-63
it was approximately 1,750 cells per ml,

Methods suggested for control of eutrophication include
regulation of shoreline use, removal of vegetation by mechanical
harvesting, and biological means, such as introduction of

the Chinese grass carp which is increasingly used in Great
Britaln and Russia. (sSM)

156. Chen, M. and G, Power. 1972, Infection of American
smelt in Lake Erie with the microsporidian parasite

Glugea hertwiegl (Welssenberg). Can. J. Zool,
50(9):1133=11388.

In samples taken monthly throughout the year the percentage
of American smelt in Lake Ontario and Lake Erie containing
cysts of Glugea hertwigi was 5.2% and 62.7% respectively.
Sexual differences 1In incidence were observed, the significance
of which was uncertain as results from the two lakes were
contradictory. In male fish infection was almost entirely
restricted to the digestive tract wlth few cysts 1in the liver,
skin, and testes. In female fish the di~estive tract and
ovaries were similarly infected. Seascnal fluctuations in
Glugea infectlon were obvious and seemed correlated with the
gonadal cycle. In both sexes the hi~hest rnarasite load
corresponded with the onset of maturatvicrn. A striking
difference in fecundity between the two smelt populations

was attributed to the Glugea infection. Tn females parasite
cysts replaced ovarian tissue, causing a reducticr in tne
number of maturing eggs. (EU)

157. Chiappetta, Jerry. 1268, Great Lukes - great mess.
Audubon Map. (May-June). pp. 30-44,

This article stresses the importance of the Great Lakes to
the economy of both the U.3. and Canauia., An analysis 1is made
of the causes and possible solutions to the problems of
pollution in these five lakes.

Christensen, Ralph G. - Sce: Jasper Clcomente, No., 171.

158. Christie, W. J. 1968, Possible influences of {ishing
in the decline of fGreat Lakes {ilsh stocks.
Internat. Assoc. Great i.akes Res, ©Proc. 1llth
Conf. on Great Lakes Res, pp. 31-38,




The policy of liberalized fish management which has been in
effect in the Great Lakes 1s assessed in the light of the
seriously depreciated condition of many of the premium stocks,
and with reference to recent information on the over-fishing
problem, It 1s suggested that year class irregularity may
result from excessive fishing pressure and that the rebound
of a stock 1s not necessarily to be expected after a collapse.
It is proposed that in situations where environmental change
i1s not obviously involved, production difficulties should

be dealt with by means of restrictive experimental management,

159, Clapp, George H. 1916. Notes on the land-shells of
the islands at the western end of Lake Erle and
descriptions of new varleties, Annals Carnegile
Mus. Pittsburgh, Penn. 10(3-4):532-540,

A report on seven varieties of shells collected on islands
in Western Lake Erie., The collection site, measurements,
and description 1s included for each varlety. (SM)

160. Clare, Lawrence G. 1972. Algae and water treatment in
the New York section of Lake Erie. State Univ.
N.Y. at Buffalo, Civil Eng. Dept. Buffalo, N.Y,
M.S. Thesis. 66 p.

A four year study of the plankton population of five Lake
Erie raw water intakes In Western New York was conducted from
1968 to 1971. Weekly sampling was carried out to define the
principal algae encountered and define the algal cycle with
respect to five area water treatment plants., Specific genera
and types of algae were correlated with the most significant
problems of the plants - shortened filter runs and taste and
odor problems. The effectiveness of the various treatment
methods for correcting these problems 1s discussed.

Clark, Clarence F, - See: C. J. D, Brown, et al, No. 95.
Edward H. Brown Jr., No. 96.

161. Clark, Clarence F. 1950. Observations on the spawning
habits of the northern plke, Esox luciens, in
northwestern Ohio. Copeia. 1650(0):285-288.

In the spring of 1949, 229 northern pike were netted from
tributarie: of Lake Erile and placed in a pond at the St.
Mary's State Fish Farm, Ohio. Also, 821 breeder pike from
these streams were stocked in Nettle Lake, Ohio. Observations
on spawnings were made at both lakes as well as at several
streams 1in northwestern Ohlo. Data on the incubatlion of eggs
were obtained from eggs held in aquaria and in special screen
hatchery troughs suspended in St. Mary's hatchery pond, (BU)
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162, Clark, Clarence F. 1956. Sandusky River report.
Ohio Div. Wildlife. Columbus, Ohio. 67 p.

This report 1s concerned with fish populations, movements
and fish harvests 1n the Sandusky River. The study was
part of the district fishery activities for 1952-1954,
There is mention of use of the river as a water supply and
for sewage disposal. Tables of fish stocking records from
1938-1954, creel census for 1951-1954, and fish tagging
records for 1953-1954 are included,

163. Clark, Clarence F, and Frank Steinbach. 1959.
Observations of the age and growth of the northern
pike, Esox lucius L., in East Harbor, Ohio,

Ohio J. Sci. 59(3):129-134,

Scale samples from 6338 northern pike taken from East Harbor,
Ohio during HMarch 1951, 1952 and 1953 were used in this
study. Growth was calculated on the assumption of direct
proportion between scale measurements and lengths of the
fish at the time of annulus formation. It was found that
asrowth for individuals of the same age varled, the greatest
annual increment was durilng the first year of 1life, and
sexual dimorphism, females growing faster than males, was
evident, (BU)

164, Clark, Frank N. 1885. Results of planting whitefish
in Lake Erie. Trans. Am. Fish. Soc. 14:40-50.

Excerpts from a series of interviews of Lake Erie commercial
fishermen from Erie, Pa., to Toledo, Ohio. These fishermen
testify that thelr whitefish catch, in almost all cases, has
increased substantially in 1884 as compared to earlier years.
The reason given for this increase was the artificlal
propagation program conducted between 1875 and 1878, (BU)

Clay, Edythe E. ~ See: Bernard S. Meyer, et al, No. 524,

Clay, William M, - See: Roger Conant, No. 176, 177.

165. Clay, William M, 1938. A synopsis of the North American
water snakes of the genus Natrlx. Copela.
1938(4):173-182.

This article contains a key to the North American forms of

Natrix. A description of Natrix sipedon insularum Conant and
Clay 1is included, (SM)
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166. Clemens, Howard P. 1951. The food of the burbot,
Lota lota macalosa (LeSueur), in Lake Erie. Trans.
Am. Fish. Soc. 80:56-66.

This study includes results of stomach examinations of 5,253
burbots captured along the north shore of Lake Erile between
May, 1946 and May, 1947. Varlations in the major food 1ltems
in relation to method of capture, season, locality, and the
length of the burbot are examined. The major food items
were evaluated by volume, number of items consumed, and the
number of stomachs containing each item. Each criterion of
abundance assisted in the determination of the role of the
burbot in the food relationship of fish in the lake. (BU)

167. Clemens, Howard P. 1951. The growth of the burbot,
Lota lota maculosa (LeSueur), in Lake Erie.
Trans. Am. Fish. Soc. 80:163-173.

Growth studies were made on 2,329 Lake Erie burbot collected
from May to December, 1946, The data suggests that: burbot
shows two types of growth which represent that of the lmmature
and mature fish; females become sexually mature at a length
longer than males; and most burbot become sexually mature in
their third and fourth years of life when they range from

340 to 440 mm in length. Incidental observations on spawning
showed that in 1947 burbot in Lake Erie were spring spawners.
Monthly observations throughout a year indicated that the

dark outer zone on the otoliths appeared 1n April and May,
shortly after spawning. Clear marginal zones were present .
for the remainder of the year. (BU) ‘

168. Clemens, Wilbert A. 1922. Hydra in Lake Erie,
Science. 55(1426):445-446,

An account of the author's observation of the hydra, identified

as Hydra oligactis Pallas, when pound nets were removed from

Lake Erie for midsummer replacement and cleaning. Comment

is made on the food consumed by the hydra in Lake Erie which

might otherwise be eaten by filsh, Areas of study are)suggested.
(SM

169, Clemens, Wilbert A. 1922, A study of the ciscoes
of Lake Erie, Ont. Fish. Res. Lab. Pub. 2.
pp. 27-370

Specimens of ciscoes were taken in 1920 at various points
along the northern shore of Lake Erle. Morphologlcal
measurements and scale analysls for age are recorded.




]
:
]

Comparisons are made between the specles and also between
the sampling areas. Growth rates were calculated from the
data.  (CCIW)

170. Clemens, Wilbert A. and N. K. Bigelow. 1922. The
food of ciscoes (Leucichthys) in Lake Erie.
Univ, Toronto Studlies. Ont. Fish. Res. Lab., Pub. 3.
pp- ul"'53 .

The results of the examination of the contents of the
digestive tracts of 211 ciscoes (fresh-water herring),
obtained from Lake Erie at various points along the north
shore, are presented in tabular form. In addition, 19
individuals from Georgian Bay and 7 individuals from Lake
Ontario were examined for comparative purposes.

171. Clemente, Jasper and Ralph G. Christensen. 1967.
Results of a recent Salmonella survey of some
Michigan waters flowing Into Lake Huron and Lake
Erie, Internat. Assoc., Great Lakes Res. Proc.
10th Conf. on Great Lakes Res. pp. 1-11,

A salmonella survey was undertaken to gather additional basilc
bacteriological data regarding the quality of certain Michigan
waters, Samples were collected at selected locations via a
modified Moore sauze pad technique from the stream effluents

of waste treatment plants on the Huron and Raisin Rivers,
public bathing waters on Lake Erle in the vicinity of the

mouth of the Ralsin River, from the intake and stream discharge
waters of paper reprocessing plants, and sugar beet processing
establishments located on the Ralsin and Saglnaw Rivers,
respectively. The survey spranned a one-year period from
January to December of 196A. A total of 57 samples were
collected and examined by an elevated temperature technique,
Forty-four percent of the samples yielded one or more salmonella
serotypes with a total of 23 salmonella serotypes 1isolated
durlng the survey.

172, Coil, William H. 1954. Contribution to the 1life
cycles of gorgoderid trematodes. Am. Mid. Nat.
52(2):481-500.

A comprehenslve study of the gorgoderid trematodes of Lake
Erie. Several species, including one new specles, are

described morphologically and their life cycles are traced.
A discussion s given concerning the evolution of gorgoderid
cercariae, (BU)
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Colby, Peter J. - See: H. F. Lucas Jr., et al, No. 493,

173. Colby, Peter J. 1973. Response of the alewifes, Alosa
pseudoharengus, to environmental change. 1In:
Walter Chavin (Ed.), Responses of Fish to
Environmental Changes. Great Lakes Fish, Lab.
Ann Arbor, Mich. Contrib., 472. Chapter 5.
pp. 163-198,

A discussion of the behavioral and physlological responses

of the alewife to environmental changes in the Great Lakes.

The environmental stresses studied were temperature fluctuations
and depletion of the food supply. The assoclated physiological
changes included ion imbalance, proliferation of the thyroid

and histological changes in the pituitary gland.

174. Commoner, Barry. 1968. Lake Erie aging or 111?
Scientist and Citizen. 10(10):254-263, 265.

A review of the changes that have taken place in Lake Erle,
Among the factors considered are the changes in fish population
due to oxygen depletion, thermal stratification, continued
sewage pollution, algal growth, and pesticides. There 1is
discussion of the recommendations in the U.S, Federal Water
Pollution Control Administration Lake Erlie Report. Emphasis

i1s on the complex inter-relationships between the natural
environment of the lake and the uses being made of it by

those who live in the basin. (BECPL)

175. Conant, Roger. 1938. The reptiles of Ohio. Am, Mid,
Nat. 20(1):1-200.

A study of the reptiles of Ohio collected between 1930 and 1935.
The "Oak Openings" area near Toledo, beaches near Portage

and along Cedar Point, Catawba and Marblehead penninsulas

are areas of special interest. The lake marshes provide
habltats for water snakes.

Three forms appear almost exclusively in the lake plains:
Natrix sipedon insularum, peculiar to the Lake Erie islands;

Elaphe vulpina, taken only in or near lake marshes; and

Emys Blanaingii, common in most counties bordering Lake Erie.
ach species is described, its range defined, and there is
discussion of its habits and habitat. (SM)




176. Conant, Roger and William M, Clay. 1937. A new
subspecies of water snake from the 1slands 1n Lake
trie. Univ, Mich. Mus. Zool. Ann Arbor, Mich.
Occasional Paper 346. 9 p. + plates.

Description of a distinct geographic race of water snake
from the Lake Erie islands with notes concerning 1ts hablts
and habitat, A total of 669 specimens were examined; most
were alive. The pattern of 329 individuals was recorded
and scale counts made on 261. The name Natrix sipedon
insularum is proposed for the snake. (SM)

177. Conant, Roger and William M. Clay. 1963. A reassessment
of the taxonomic status of the Lake Erie water
snake., Herpetologica. 19(3):179-184,

The taxonomic status of the Lake Erie water snake, Natrix
sipedon insularum was challenged resulting in a re-examination
of data used 1n makine the classification and the study of

204 additional specimens. It was concluded that the Hatrix
sipedon insularum is a valid race readily distinguishable

from Natrix sipedon sipedon. (SM)

Cook, David G. - See: Ralph O. Brinkhurst, No. A7,

178. Cooke, G. Dennis (Ed.). 1969. The Cuyahoga River
watershed. Kent State Univ. Inst. Limnology.
nent, Ohio. 143 p.

A report on an extensive examination of the bilological,
chemical, physical and socio-economic characteristics of the
Cuyahor~a River watershed. The areas mentioned were studled
and reported on by various investigators.

179. Cornell Aeronautical Laboratory, Inc. 1972, Assessment
of the environmental effects accompanyine upland
disposal of polluted harbor dredgines, Falrport
Harbor, Ohio (Appendix A - Sunporting Data and
Calculations). Cornell Aeronautical Lab., Inc.
Buffalo, !N.Y., Tech. Rept. CAL. lC-5191-M-1., 42 p.

Analysls of sediments from four sampling stations at Fairport
Harbor, Ohio showed coliform counts of 140 - 10,000 (colonies/
100 ml) before filtering through Whatman jio. 541 rilter paper,
None were found after flltering. Tests for chemical
parameters were performed.




180. Couch, John H., 1922. The rate of growth of the
whitefish (Coregonus albus) in Lake Erie. Ont.
Fish. Res. Lab. Pub. 7. pp. 99-107.

The rate of growth of the whitefish of Lake Erie was determined
by plotting curves between the age ascertained from scale
samples and the length and weight determined by direct
measurement. Whitefish specimens were collected at various
points along the northern shore of Lake Erie. (CCIwW)

Cowell, Bruce C. - See: Jacob Verduin, et al, No. 342,

181. Coyle, Elizabeth E. 1930. The algal food of Pimephales
romelas (Fathead minnow). Ohio J. Sci. 30(1;:

A description of the food of the fathead minnow with special
emphasis on the algal food. Mention 1s also made of animal
forms and other materials found in the alimentary canal. The
data gathered shows that this fish species consumes more
plant than animal substances, The algal species found in the
alimentary canal depended upon the habitat of the fish as
well as the size of the fish's gill rakers. (BU)

182. Creaser, Charles W. 1932. The lamprey Petromyzon
marinus in Michigan. Copeia. 1932(3):157.

A brief article dealing with the appearance of the lamprey

in Lake Erie and its spread to the western shores of the lake.
The author predicts the eventual penetration of all the Great
Lakes by the lamprey. (BU)

Curnow, R. D, ~ See: R, D. Hoffman, No. 363.

Curtis, Lamont W, - See: George D, Simpson, No. 703.
George D. Simpson, et al, No. 704,

183. Cutler, N. L. 1929. The biological investigation of
pollution in the Erie-Nlagara watershed., 1In: A
Biological Survey of the Erie-Niagara System.
N.Y, State Cons, Dept., Albany, N.Y. Suppl. 18th
Ann., Rept. (1928). pp. 134-139.

Conditions of pollution in Cattaraugus Creek, Rush Creek,

and the Lake Erie shore from Buffalo to the New York-
Pennsylvanla state line were determined by examination of
samples taken from these regions. When applicable the specific
industry discharging contaminants has been identified.
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184, Dahl, Arve H., 1962. Water pollution in the Great
Lakes. In: Howard J. Pincus (Ed.), Great Lakes
Basin - A Symposium Presented at the American
Association for the Advancement of Science, 23-30
December 1959. Washington, D.C. Pub. T71.
pp. 277-290.

An overview of pollution problems around the Great Lakes.
Water supply, beaches, and sewage disposal are mentioned in
connection with the Lake Erie cities of Detroit, Toledo,
Cleveland and Buffalo. (SM)

185. Daiber, Franklin C. 1950, Notes on the spawning
population of the freshwater drum (Aplodinotus
grunniens Rafinesque) in Western Lake Erile.
Am, Mid. Nat. 50(1):159-171.

The following observations were made on the spawning populatilon
of the freshwater drum in Western Lake Erie during the

course of an investigation in 1948 and 1949: (1) The male
sheepshead begins to mature at 4 years of age with an average
length of 242 mm SL and the female at 5 years with an average
length of 307 mm SL; (2) The drop in weight between gonad
welight and total body welght serves as an indicator for
commencement of the spawning season; (3) The majority of
females examined produced between 2 and 4 hundred thousand
ezgs; and (4) A statistical treatment of two 1948 collections
of the young of the year fish reveals that these collections
were made up of at least four different size groups and this
is considered an indicator that at least four distinct
subgroups of adults spawned in the open lake, (sM)

186. Daiber, Franklin C. 1952. The food and feeding
relationships of the freshwater drum, Aplodinotus
grunniens Rafinesaue, 1n Western Lake Erile.

Ohfo J. Sci. 52(1):35-46.

A portrayal of the food habits of the sheepshead and how
they effect the relationships with other organisms. This
study was conducted from 1947 to 1948 in Sandusky Bay, the
mouth of the Portage River, and around the islands of
Western Lake Erie. Included is a diagramatic interpretation
of the food web in Western Lake Erie using the sheepshead

as the climax organism. (SM)
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187. Daiber, Franklin C. 1953. Notes on the spawning
population of the freshwater drum (Aplodinotus

grunniens Rafinesque) in Western Lake Erle.
Am. Mid. Wat. 50(1):159-1T71.

A study of the freshwater drum conducted in Western Lake Erie
during 1948 and 1949, Included are observations concerning
the age at sexual maturlity, seasonal changes in the limits of
the spawning season, and the presence of subgroups in the
spawning population. (BU)

188. Dambacn, Charles A. 1960, Status of biological
research in waters of Lake Erie, Univ. Mich.
Great Lakes Res. Div. Proc. 3rd Conf. on Great
Lakes Res. Pub. 4:109-113,

A presentation by the author giving historical background
on the blological research of the Ohio waters of Lake Erie.
The type of work undertaken by researchers of the Franz T.
Stone Laboratory is summarized along with a listing of the
agencies which support this research. (RL)

189. Dambach, Charles A. 1969, Changes in the biology of
the lower Great Lakes. In: Robert A, Sweeney
(Ed.), Proceedings of the Conference on Changes
in the Blota of Lakes Erie and Ontario, Bull.
Buffalo Soc. Nat., Sei, Buffalo, N.Y. 25(1):1-17.

Dramatic biological changes have appeared in bottom fauna and
among certain fishes of the lower Great Lakes. O0Of special
significance 1s the abundant increase, since 1959, of the midge
Procladius, a supposedly more pollutlon-tolerant form, while
Chironomus promosus has decreased suggesting that pollution
zones have extended further into the lakes. The mayfly is

now rare. Benthic fauna 1s now dominated LYy oligochaetes

and midges, with some fingernail clams, snails, and leeches

on the increase. Species composition, once dominated by
diatoms, are now dominated by blue-green algae. Decline of
certaln high quality fishes, notably the blue pike and walleye
pilke, 1s largely responsible for the accelerated public
interest in corrective measures.

Davies, Clara A. - See: Malcolm M, Stickney, et al, No. TU5.

190. Davis, Charles C. 1953. Cleveland Harbor industrial
pollution study. In: Lake Erie Pollution Survey.
Ohic Dept. Nat. Resources. Div, Water. Columbus,
Ohio. pp. 170-188,

i
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A study of the industrial pollution of the (Cleveland Harbor

and Cuyahoga River areas of Lake Erle. This study was conducted
from September, 1950 to September, 1951. Fmphasis is placed

on the chemical and physical aspects of the nrroblem althourh

the effects of the pollution on various organisms are

discussed.

1G61. Davis, Charles C. 1954, A preliminary study of the
plankton of the Cleveland Harbor area, Ohlo.
II. The distribution and quantity of the phytoplankton.
Ecol. Mono. 24(4):321-347.

From September, 1950 throurh September, 1951 quantlitative
vlankton samples were obtained at the surface and at 6.5 m
arproximately every two weeks at 9 stations in the Cleveland
iarbor area of Lake Erie. The numbers of cells, numbers of
coenobia, and volumes/l were determined for the nhytoplankters.
Total volumes/l1l of the phytoplankton showed characteristic
autumnal and vernal maxima, and winter and summer minima.
dilne categories (species or renera) of the Cyanophyta, 11
categories of Diatomaceae, 16 caterories of Chlorophyta and

7 caterories of "holophytic Mastigophora" are considered in
detail. The observed seasonal distribution of each is given,
and sraphs and tables are given for the more abundant kinds.
Comparisons are made between the ecological conditions of the
Central Basin and those of the other two basins of Lake Erie,
as reported in the literature, in an attemnt to paln clues
towards an explanation of the differences of phytoplankton
production. The needs for further detailed quantitative
investigations, especlally in the Central and Eastern Basins,
and for laboratory culture experimentation are stressed,

192. Davis, Charles C. 1954, 5 preliminary study of the
plankton of the Cleveland Harbor area, Ohio,
III. The zooplankton, and reneral ecolopical
considerations of phytoplankton and zooprlankton
production, Ohio J. Sci. ©HU(£):38%9-408.

During the year September, 1950 throurh Jentember, 1951, a
study was made of the Cleveland Harbor area in connection with
a survey of pollution conditions in Lake Erie. It 1is the
purpose of this paper to describe the results of the analysis
of the zooplankton obtained In the plankton samples, and in
addition to discuss the dynamic interrelations of the plankton
and the environment,




193. Davis, Charles C. 1955. Plankton and industrial
pollution in Cleveland Harbor. Sewage and Industrial
Wastes. 27(7):835-850.

Nine stations in the Cleveland Harbor area of Lake Erie were
visited every two weeks during the year September, 1550
through September, 1951. Quantitative plankton samples were
taken from the surface and from a 6.5 m depth at each station.
The quantity of plankton was uniformly small at statlons
where the iron content was greatest. Since this 1s also true
of unpolluted waters, the standing crop is not a rellable
index of pollution in locations such as the one under study.
(BECPL)

194, Davis, Charles C, 1959, Damage to fish fry by
cyclopoid copepods. Ohio J. Sei. 59(2):101-102.

Dead fish taken from Put-in-Bay, Ohlo in 1958 were observed

to have from five to seven cyclopolds clinging to them;

cause of death of the fry could not be determined. Rockbass
fry were collected and placed in a tank with five specimens

of Mesocyclops edax. The copepods attacked the fry causing
damage to its caudal and ventral fins. These observatlons are
reported and discussed. (BU)

195. Davis, Charles C. 1959. Osmotic hatching in the
eggs of some fresh-water copepods. Biol., Bull.
116(1):15-29.

The hatching process 1s described for the fresh-water copepods
Diaptomus ashlandi, D, siciloides, D. oregonensis, Cyclops
bicuspldatus, and Mesocyclops edax. opecimens were collected
in Hatchery Bay from mid-June to mid-July 1958. Observations
of the hatching procedure were supplemented by experiments
designed to test the validity of the osmotic theory of
hatching.

196. Davis, Charles C. 1961. Breeding of calanoid copepods %
in Lake Erie, Verh., Internat. Verein. Limnol. i
14:933-942,

Lake Erie 1is the most productive of the North Amerlcan Great
Lakes, yet the copepods have been studied very little.
Previous investirators reported 8 species of calanoids:
Limnocalanus macrurus, Epischura lacustris, Dliaptomus
(Leptodiaptomus) ashlandl, D, (L.) mInufus, D. (L.) sicilis,
D. (L.) sicilloldes, D. (SkistodIaptomus) oregonensis, and

D, (3.)) relghardl. Tn the present stud;, all ol these speciles




were encountered except D. reichardi. Samples of the plankton
from all three of the basIns of the lake were examined.

Tables are included which show the progression of the

breeding activity for Lake Erie calanoids and the number of
eggs per female Diaptomus, by month, in the Eastern, Central
and Western Basins.

197, Davis, Charles C. 1961. The biotic community in the
Great Lakes with respect to pollution. In:
Proceedings of the Conference on Water Pollution
and the Great Lakes. DePaul Univ., Chicago, Ill,
pp. 80-87.

A general analysis of pollution in the Great Lakes and its
effect on the blotic community. Lake Erie is dealt with
specifically because 1t 1s the most studied as well as the
most polluted of the five lakes. The author has included
descriptions of eutrophic and oligotrophic lakes in both
physical and bioclogical terms.

198. Davis, Charles C. 1962. The plankton of the Cleveland
Harbor area of Lake Erie in 1956-1967. Ecol.
Mono. 32(3):209-247,

Data from three sampling stations, located in the open waters
of Lake Erle off Cleveland, Ohlo, was gathered every two
weeks between September 1, 1956 and October 12, 1957.
Sixty-two categorles of phytoplankton and fifty-~three categories
of zooplankton are listed and discussed. Phytoplankton
coenobla and cells were counted and estimates were made of

the volume 1in cubic decimillimeters per liter of each species,
and of the total phytoplankton volume per liter. Estimates
were made of numbers of zooplankters per liter, but not of

the zooplankton volume because of 1rregular shapes and
differing sizes. Among the zooplankters, not only species,
but age, sex and reproductive state were determined where
possible.

The seasonal distribution for each category of phytoplankton
1s described and comparisons are made with previous
publications., The progress of dominant phytoplankton species
throurh the year 1s discussed. The individual categories of
the zooplankton are also considered separately, and their
seasonal distribution and reproductive periods described.
Comparisons are then made with the findings of other authors.
Finally, the relation of the plankton to its ecosystem 1is
discussed.
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199. Davis, Charles C. 1964, Evidence for the eutrophicz:ion
of Lake Erie from phytoplankton records. Limnclogy
and Oceanography. 9(3):275-283.

The Division Avenue Filtration Plant of the Cleveland Division
of Water and Heat has undertaken almost daily phytoplankton
counts of water samples from Lake Erie since 1919. Data
exlists for 25 full years and for 7 additional partial years
between 1919 and 1963. There has been a conslstent increase
in the average quantity of phytoplankton. The vernal and
autumnal phytoplankton maxima have consistently become more
intense and have lasted longer. The periods of minimun
phytoplankton development in winter and summer have becocome
shorter and less well marked, untll the winter minimum failed
to develop at all in some of the latest years. Certain
marked qualitative changes alsc have occurred. These effects
are thought to have been caused by an 1increasingly rapid
eutrophication of the water in Lake Erie.

200, Davis, Charles C. 1965. The standing stock of
phytoplankton in Lake Erie at Cleveland, Ohio, 1964,
Info. Bull. Planktolory Japan., 12:51-53.

The Division Avenue Filtration Plant of the Cleveland Division
of Water has undertaken almost daily phytoplankton counts of
water samples from Lake Erie since 1919. The nurpose of these
counts was to ascertain the rate at which filters used in the
preparatlion of the Cleveland water supprlv could be expected

to clog with cells and coenobia of phytorlankters occurring

in the intake water, The present paper examines the results
obtained during 1964 and compares them with the previous data.

201. Davis, Charles C. 1966. Biological research in the
Central Basin of Lake Erie, Univ. Mich., Great
Lakes Res. Div, Proc. 9th Conf. on Great Lakes
Res, Pub, 15:18-26,

Most of the limited scientific work that nhas been accomplished
in the Central Basin of Lake Erie has been closely assoclated
with practical matters, and hence has dealt mainly with
hydrology, fisheries, the search for commerclally useful sand
deposits, shore erosion, or pollution. Aside from commercial
fish-catch data, the only long-term records that have been
published are for the phytoplankton of the Cleveland area.
There has been a consistent Ilncrease of phytoplankton over
the years, suggesting a rapid eutrophication of the water.

A 1964 study shows an extensive area in the Central Basin
where the oxygen content of the bottom waters was very low,




or even lackin<. A study that had been made In 1929 had

failed to uncever any indication of low 2xyren except in the
immediate vicinity of larzge cities. An unpubliched 1944
investiration of the bentnos 1ndicates prodominance of pollution-
tolerant forms over most of the Central 3asin. Ixtensive
previous studies, nowever, ao not exist witi: which the 19%€4
results could be compared.

207, Davis, charles C. 190, Plankton studies i:. the
largest ~wreat lakes of the world (with special
reference to the U, Lawrence Grent Lales of North
America). Univ, “ich. Great iL.akes Res. Div, 1
onbt, 14:1-30,

The ourrcse of the present report is to survey critically
and in detail the plankton Investisa.lons, exclusive of
studles of rrimiry production, that nave been accomplishec
to date in the t, Lawrence Greant Liakes of North Armerica,; to
compare these results with those obtained “rom certain
others among the largest lakes of the world, and toc su~mest
fruitful avenues for further study.

203, Davis, Crarles C. 1269, The July 10(7 zocvnlankwon of
Lake Erie. Internat. Asscc. areaft Lakes Reas.
Proc. llth Conf., on Great Lakes Res. nvop. ©1-75.

Twenty-seven vertical tows were obtrined zlons a loncitudinal
transect near the center of Lake EZrie, Quantitative estimales
were made of .he number per m3 of each svecies. There were
distinct differences among the three basins., “he Ves*ern Basin
had a greater variety and number of rctifers and cladecerans
than the other basins, nevera: specier 'oins onlined there.,
There were, however, fewer cyclopeld coprernds, aithou~n
Cyclops vernalis was seen onlv in the Western basin,  Jtner
species occurring solely or mainly in tire YWesztern Easin Irnclused
Synchaeta stylata, Brachionus arnsularis, Sosmina coreconi,
Daphnila retrocurva, and Diaptomus sicilo’des. 7Theo Central Basin
contalned enormous nulbers of Vortice.la zr., correlated wiin
AR Ses

abundance of Anabacna. “he clauocernan 1. .-vedium Jibiborun
also was confined larsely to the Central -:cin. Cvclopoid

copepcds, especially Cyeclops bicuspicat .., vere aistinctly
more abundant there than elsewhere. ~.n- very common rotifer,
Polyarthra vulpgarils, wac most abundant in the Zastern Basin,
whereas most. otlher species wegre lcast comnmon thewe, The i-tral
number of zooplankters per mJ? was preatest in the West