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Date 
Sample  

Locations Secchi (m) 
Temp  

Celsius 
Tow Depth 

 (m) 
Micro- 
cystis 

Aphani-
zomenon 

Gloeo-
trichia 

Coelo- 
sphaerium 

Chroo- 
coccus Anabaena 

Aphano- 
capsa 

29-Apr-02 Apple Tree Bay- E           

29-Apr-02 Burlington Water Bay           

29-Apr-02 Champlain Water Bay           

29-Apr-02 Inner Harbor North           

29-Apr-02 Juniper Island           

29-Apr-02 North Beach           

29-Apr-02 Outer Harbor South           

29-Apr-02 Red Rocks           

13-May-02 Apple Tree Bay- E           

13-May-02 Burlington Water Bay           

13-May-02 Champlain Water Bay           

13-May-02 Inner Harbor North           

13-May-02 Juniper Island           

13-May-02 Lakeside South           

13-May-02 North Beach           

13-May-02 Outer Harbor South           

13-May-02 Red Rocks           

3-Jun-02 Apple Tree Bay- E       x    

3-Jun-02 Burlington Water Bay           

3-Jun-02 Champlain Water Bay           

3-Jun-02 Inner Harbor North           

3-Jun-02 Juniper Island           

3-Jun-02 Lakeside South           

3-Jun-02 North Beach           

3-Jun-02 Outer Harbor South           

3-Jun-02 Red Rocks       x    

28-Jun-02 Apple Tree Bay- E           

28-Jun-02 Burlington Water Bay         x  

28-Jun-02 Champlain Water Bay           

28-Jun-02 Inner Harbor North           



 
Appendix B.  Counts of Algae in Quantitative Samples Collected from Lake Champlain in 2002 

 40

 
water1 – whole water sample counted by net protocol 
water – whole water sample counted by whole water protocol 

 
                                             Algal Cells per mL lakewater 

location Type Depth (m) date rep Diatoms
Crypto-
phytes Greens

Chryso-
phytes 

Cyano-
bacteria Indeter

Dinofla-
gellates

potential toxin 
producers Total 

inner St. Albans Bay net  3 7/3/02 2 0  37 2 0 0 11 224 274 

inner St. Albans Bay net  3 7/3/02 1 0  58 1 0 0 15 137 210 

outer St. Albans Bay net  3 7/3/02 1 6  11 0 0 0 23 497 537 

outer St. Albans Bay net  3 7/3/02 2 2  58 0 0 0 12 124 197 

outer St. Albans Bay net  3 7/3/02  0  1 0 0 0 24 350 375 

outer St. Albans Bay net  3 7/3/02  4  1 0 0 0 17 156 178 

inner St. Albans Bay net  3 7/11/02 2 202  367 2 0 0 94 159 823 

inner St. Albans Bay net  3 7/11/02  117  10 0 0 0 82 231 441 

inner St. Albans Bay water1 surface 7/11/02 2 49  308 1 0 0 93 196 647 

inner St. Albans Bay water1 3 7/11/02 1 8  400 0 0 0 79 981 1467 

outer St. Albans Bay net  3 7/11/02 2 60  47 0 0 0 87 1655 1850 

outer St. Albans Bay net  3 7/11/02  426  7 0 0 0 89 152 675 

outer St. Albans Bay water1 surface 7/11/02 2 0  52 0 0 0 115 459 626 

outer St. Albans Bay water1 surface 7/11/02 2 140  4275 0 0 0 1369 5770 11555 

outer St. Albans Bay water1 3 7/11/02 2 120  354 0 0 0 104 665 1243 

outer St. Albans Bay water1 3 7/11/02 1 10  163 0 0 0 91 589 852 

VT DEC Sta 25 net  3 7/12/02 1 71  1 0 0  1 1 73 

VT DEC Sta 40 net  3 7/12/02 1 21  158 4 21  37 71 313 

Burlington Water - Bay net  3 7/15/02 1 972  0 0 0 0 0 62 1035 

Champlain Water - Bay net  3 7/15/02 1 837  0 0 0 0 0 180 1016 

North Beach net  3 7/15/02 1 566  0 0 0 0 0 76 641 

Red Rocks Beach net  3 7/15/02 1 1206  0 0 0 0 0 76 1283 

VT DEC Sta 46 net  3 7/16/02 1 207  0 2 0  0 7 217 

VT DEC Sta 50 net  3 7/16/02 1 3  1 0 0  0 1348 1353 
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location Type Depth (m) date rep Diatoms
Crypto
-phytes Greens

Chryso- 
phytes 

Cyano- 
bacteria Indeter

Dinofla-
gellates

potential  
toxin producers Total 

inner St. Albans Bay net  3 7/18/02  4799  3 0 0 0 69 361 5231 

outer St. Albans Bay net  3 7/18/02 2 831  181 0 0 0 183 2900 4095 

outer St. Albans Bay net  3 7/18/02  995  3 2 0 0 69 472 1541 

VT DEC Sta 25 net  3 7/23/02 1 817  2 0 0  5 0 824 

inner St. Albans Bay net  3 7/24/02 2 2109  360 0 0 0 3 267 2739 

inner St. Albans Bay net  3 7/24/02  1578  0 0 0 0 5 144 1727 

outer St. Albans Bay net  3 7/24/02 2 750  26 0 0 0 49 1106 1932 

outer St. Albans Bay net  3 7/24/02  1531  0 0 0 0 34 580 2145 

VT DEC Sta 34 net  3 7/29/02 1 711  4 0 0  5 33 752 

VT DEC Sta 40 net  3 7/29/02 1 377  29 0 0 0 2 204 612 

VT DEC Sta 40 net  3 7/29/02 1 377  29 0 0  2 204 612 

Apple Tree Bay net  3 7/30/02 1 330  0 0 0 0 0 12 342 

Burlington Water - Bay net  3 7/30/02 1 101  0 0 0 0 0 42 144 

Burlington Water - Bay net  3 7/30/02 1 355  0 1 0 0 0 12 368 

Champlain Water - Bay net  3 7/30/02 1 439  0 0 1 0 1 5 446 

Champlain Water - Bay net  3 7/30/02 1 378  0 0 0 0 1 19 398 

Juniper net  3 7/30/02 1 287  0 1 0 0 0 3 291 

Lakeside net  3 7/30/02 1 290  0 0 0 0 0 0 291 

North Beach net  3 7/30/02 1 267  0 0 0 0 0 49 317 

North Beach net  3 7/30/02 1 262  0 0 9 0 1 0 272 

Red Rocks Beach net  3 7/30/02 2 163  0 0 0 0 0 2 165 

Red Rocks Beach net  3 7/30/02 1 214  1 1 0 0 0 8 224 

Red Rocks Beach net  3 7/30/02 1 316  0 0 0 0 0 21 337 

inner St. Albans Bay net  3 8/1/02  2689  698 136 0 0 5 1314 4841 

inner St. Albans Bay net  3 8/1/02 1 1871  624 0 0 0 2 1911 4408 

outer St. Albans Bay net  3 8/1/02 1 2394  5 0 1 0 24 7596 10020 

outer St. Albans Bay net  3 8/1/02 2 633  58 0 0 0 21 8273 8985 

VT DEC Sta 7 net  3 8/1/02 1 114  0 1 0  0 82 197 

VT DEC Sta 9 net  3 8/1/02 1 88  16 0 0  0 71 175 

VT DEC Sta 46 net  3 8/2/02 1 6  3 0 3  3 139 155 

inner St. Albans Bay water1 surface 8/7/02 1 341  2238 0 0 0 16 13370 15966 
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location Type Depth (m) date rep Diatoms
Crypto
-phytes Greens

Chryso- 
phytes 

Cyano- 
bacteria Indeter

Dinofla-
gellates

potential  
toxin producers Total 

inner St. Albans Bay water1 surface 8/7/02 2 357  570 0 0 0 2 3770 4700 

inner St. Albans Bay net  3 8/8/02 1 2991  434 0 0 0 60 12428 15912 

Missisquoi Rt. 78 Access water1 surface 8/8/02 1 0  0 0 0 0 0 1849693 1849693

Missisquoi Rt. 78 Access, west water1 surface 8/8/02 2 263  26 0 0 0 0 143974 144263 

outer St. Albans Bay net  3 8/8/02 1 479  591 0 0 0 30 11702 12802 

VT DEC Sta 46 net  3 8/8/02 1 32  5 0 0  0 72 110 

VT DEC Sta 50 net  3 8/8/02 1 764  8 0 0 0 0 3926 4698 

VT DEC Sta 50 net  3 8/8/02 2 934  23 0 0 0 0 3977 4934 

VT DEC Sta 50 net  3 8/8/02 1 764  8 0 0  0 3926 4698 

VT DEC Sta 50 net  3 8/8/02 2 934  23 0 0  0 3977 4934 

VT DEC Sta 25 net  3 8/9/02 1 350  5 7 10  1 1 374 

VT DEC Sta 19 net  3 8/12/02 1 6100  31 77 0  13 127 6348 

Burlington Water - Bay net  3 8/13/02 2 342  8 0 0 0 1 53 404 

Burlington Water - Bay net  3 8/13/02 1 329  1 6 0 0 2 2 339 

Champlain Water - Bay net  3 8/13/02 1 358  4 3 0 0 1 79 445 

Champlain Water - Bay net  3 8/13/02 2 318  4 2 0 0 1 114 439 

North Beach net  3 8/13/02 1 209  1 5 0 0 1 13 229 

North Beach net  3 8/13/02 2 167  5 3 0 0 1 17 192 

Red Rocks Beach net  3 8/13/02 2 184  0 4 0 0 0 55 244 

Red Rocks Beach net  3 8/13/02 1 183  0 0 0 0 0 5 189 

VT DEC Sta 34 net  3 8/14/02 1 572  0 0 0  7 136 715 

Missisquoi Rt. 78 Access water1 surface 8/15/02 2 21  0 0 0 0 0 8211 8232 

Missisquoi Rt. 78 west water1 surface 8/15/02 2 2429  0 0 0 0 0 37449 39879 

St. Albans Bay - A water surface 8/15/02 2 476 1157 817 749 15043 715 136 13012 32105 

St. Albans Bay - A water surface 8/15/02 1 102 953 340 170 4561 681 204 7948 14959 

St. Albans Bay - B water surface 8/15/02 1 0 408 681 0 12082 442 136 9281 23031 

St. Albans Bay - B water surface 8/15/02 2 0 749 204 272 4186 442 102 4105 10061 

St. Albans Bay - C water 1.5 8/15/02 2 0 681 579 0 4901 136 34 2195 8526 

St. Albans Bay - C water 1.5 8/15/02 1 0 1906 2042 408 8440 1634 136 5233 19799 

St. Albans Bay - C water 1 8/15/02 1 34 34 1702 68 7590 0 170 9472 19070 

location Type Depth (m) date rep Diatoms Crypto Greens Chryso- Cyano- Indeter Dinofla- potential  Total 
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-phytes phytes bacteria gellates toxin producers

St. Albans Bay - C water 3 8/15/02 2 1248 851 170 57 12763 511 170 15448 31217 

St. Albans Bay - C water surface 8/15/02 1 0 1083 1006 129 9385 773 232 1112 13720 

St. Albans Bay - C water surface 8/15/02 1 (dup) 380 810 2735 25 6989 304 101 2393 13738 

St. Albans Bay - C water surface 8/15/02 2 0 662 252 63 3151 315 32 2793 7268 

St. Albans Bay - D water surface 8/15/02 2 334 1001 222 408 5190 1594 37 23352 32139 

St. Albans Bay - D water surface 8/15/02 1 68 817 476 34 8508 170 204 4759 15037 

St. Albans Bay - E water 1.5 8/15/02 1 885 1157 2280 68 13239 476 136 26334 44576 

St. Albans Bay - E water 1.5 8/15/02 2 0 752 2078 72 16014 1039 215 10951 31120 

St. Albans Bay - E water 3 8/15/02 2 107 287 788 36 2794 645 0 11154 15811 

St. Albans Bay - E water 3 8/15/02 1 0 491 2161 0 12032 982 49 9249 24965 

St. Albans Bay - E water 3 8/15/02 1(dup) 0 632 243 49 9481 535 0 19529 30469 

St. Albans Bay - E water surface 8/15/02 1 284 1040 567 284 8745 3025 95 7695 21734 

St. Albans Bay - E water surface 8/15/02 2 0 1021 743 93 7797 712 217 928 11510 

St. Albans C net  3 8/15/02 1 247  241 0 8928 0 26 120811 130252 

St. Albans D net  3 8/15/02 2 0  291 0 0 0 35 9070 9396 

VT DEC Sta 7 net  3 8/16/02 1 227  0 0 0  0 0 227 

VT DEC Sta 9 net  3 8/16/02 1 436  3 0 0  5 46 490 

VT DEC Sta 40 net  3 8/20/02 1 1001  0 0 0  4 97 1103 

VT DEC Sta 50 net  3 8/21/02 1 0  0 0 2236  0 4931 7167 

St. Albans Bay - A water surface 8/22/02 1 200 921 721 320 7097 601 80 19254 29194 

St. Albans Bay - A water surface 8/22/02 2 0 729 243 146 11912 194 97 20141 33463 

St. Albans Bay - A water 1.5 8/22/02 2 362 723 296 99 7300 526 66 9639 19011 

St. Albans Bay - A water 1.5 8/22/02 1 65 486 454 65 2334 292 162 18877 22766 

St. Albans Bay - A water 3 8/22/02 1 0 817 2723 68 3131 545 68 26274 33694 

St. Albans Bay - A water 3 8/22/02 2 0 908 794 113 2723 170 227 45859 50794 

St. Albans Bay - B water surface 8/22/02 2 30 388 478 90 18689 508 30 5616 25828 

St. Albans Bay - B water surface 8/22/02 1 32 639 256 288 5752 639 32 12579 20249 

St. Albans Bay - C water surface 8/22/02 1 0 408 272 136 13784 681 68 9359 24743 

St. Albans Bay - C water surface 8/22/02 2 204 715 102 204 7181 408 68 7147 16030 

St. Albans Bay - C water 1.5 8/22/02 2 40 1124 722 241 10876 562 0 7490 21056 

St. Albans Bay - C water 1.5 8/22/02 1 60 597 149 269 15614 269 239 15829 33026 
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location Type Depth (m) date rep Diatoms
Crypto
-phytes Greens

Chryso- 
phytes 

Cyano- 
bacteria Indeter

Dinofla-
gellates

potential  
toxin producers Total 

St. Albans Bay - C water 3 8/22/02 2 0 582 874 182 13723 182 255 19715 35586 

St. Albans Bay - C water 3 8/22/02 1 173 863 74 173 12380 913 148 12565 27289 

St. Albans Bay - D water surface 8/22/02 1 0 529 151 151 1815 643 113 3821 7300 

St. Albans Bay - D water surface 8/22/02 2 0 681 186 93 3527 588 124 2186 7384 

St. Albans Bay - E water surface 8/22/02 2 20 420 800 140 14426 680 200 2486 19193 

St. Albans Bay - E water surface 8/22/02 1 29 323 382 88 3524 529 206 4196 9276 

St. Albans Bay - E water 1.5 8/22/02 2 0 1102 130 194 6418 648 194 14075 22827 

St. Albans Bay - E water 1.5 8/22/02 1 0 537 107 36 3797 143 394 25935 31022 

St. Albans Bay - E water 3 8/22/02 1 143 609 1075 143 3009 502 179 10967 16627 

St. Albans Bay - E water 3 8/22/02 2 0 613 136 306 2314 647 204 8279 12499 

Apple Tree Bay net  3 8/27/02 1 236  14 0 0 0 3 115 368 

Burlington Water - Bay net  3 8/27/02 2 213  26 1 0 0 9 74 323 

Burlington Water - Bay net  3 8/27/02 1 552  18 9 15 0 8 49 651 

Champlain Water - Bay net  3 8/27/02 2 319  10 0 3 0 11 386 729 

Champlain Water - Bay net  3 8/27/02 1 302  17 3 0 0 5 367 694 

Inner Harbor net  3 8/27/02 1 106  4 0 0 4 4 17 135 

Juniper net  3 8/27/02 1 88  28 5 3 0 3 222 350 

Lakeside net  3 8/27/02 1 227  9 2 0 0 3 96 337 

North Beach net  3 8/27/02 1 404  0 2 0 0 3 37 446 

North Beach net  3 8/27/02 2 374  26 0 0 0 3 71 474 

Outer Harbor net  3 8/27/02 1 321  16 14 0 0 17 486 854 

Red Rocks Beach net  3 8/27/02 1 211  2 0 0 0 3 111 328 

Red Rocks Beach net  3 8/27/02 2 106  15 5 0 59 4 43 231 

VT DEC Sta 16 net  3 8/28/02 1 58  6 1 5  7 18 96 

VT DEC Sta 19 net  3 8/28/02 1 131  4 2 0  1 12 150 

VT DEC Sta 21 net  3 8/28/02 1 58  5 1 361  2 11 437 

St. Albans A  net  3 8/29/02 2 50  5 0 0 0 25 5944 6024 

St. Albans A  net  3 8/29/02 1 103  5 0 0 0 26 15140 15274 

St. Albans B  net  3 8/29/02 1 146  0 0 0 0 80 1846 2071 

St. Albans Bay - A water 1.5 8/29/02 1 0 0 138 0 11551 0 138 46788 58614 

St. Albans Bay - A water 1.5 8/29/02 2 0 1685 2723 583 16336 778 454 19091 41651 
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location Type Depth (m) date rep Diatoms
Crypto
-phytes Greens

Chryso- 
phytes 

Cyano- 
bacteria Indeter

Dinofla-
gellates

potential  
toxin producers Total 

St. Albans Bay - A water 3 8/29/02 1 408 136 408 136 8781 204 476 20650 31201 

St. Albans Bay - A water 3 8/29/02 2 823 384 220 659 3897 659 274 27303 34219 

St. Albans Bay - A water surface 8/29/02 1 276 414 184 92 3495 0 368 32730 37559 

St. Albans Bay - A water surface 8/29/02 2 0 298 383 43 6339 0 255 64181 71498 

St. Albans Bay - A water surface 8/29/02 2 (dup) 162 162 567 0 1459 0 81 19782 22213 

St. Albans Bay - B water surface 8/29/02 2 486 97 632 146 4230 0 194 60672 66457 

St. Albans Bay - B water surface 8/29/02 1 0 113 624 113 4595 0 340 23859 29645 

St. Albans Bay - C water 1.5 8/29/02 1 136 817 1702 204 8577 204 306 42611 54556 

St. Albans Bay - C water 1.5 8/29/02 2 170 57 397 113 9303 28 284 49172 59524 

St. Albans Bay - C water 3 8/29/02 1 170 68 0 0 3842 0 204 21437 25721 

St. Albans Bay - C water 3 8/29/02 2 236 26 288 52 13849 0 26 26615 41093 

St. Albans Bay - C water surface 8/29/02 1 116 77 116 0 1972 77 271 9891 12521 

St. Albans Bay - C water surface 8/29/02 2 136 306 238 68 10516 545 102 36289 48201 

St. Albans Bay - C water surface 8/29/02 2 (dup) 319 372 213 266 9997 266 160 5431 17024 

St. Albans Bay - D water surface 8/29/02 1 28 725 753 112 4966 418 56 4338 11396 

St. Albans Bay - D water surface 8/29/02 2 45 545 2065 0 4198 771 204 1753 9581 

St. Albans Bay - E water 1.5 8/29/02 1 429 59 148 89 2930 30 104 840 4628 

St. Albans Bay - E water 1.5 8/29/02 2 206 62 308 41 4480 0 123 3067 8288 

St. Albans Bay - E water 3 8/29/02 1 97 0 211 0 1977 49 162 2858 5354 

St. Albans Bay - E water 3 8/29/02 2 103 41 227 21 598 0 83 1952 3024 

St. Albans Bay - E water surface 8/29/02 1 1259 545 5820 204 1123 340 34 5182 14507 

St. Albans Bay - E water surface 8/29/02 2 68 817 783 136 15043 715 306 2489 20357 

St. Albans D net  3 8/29/02 1 177  2 0 0 0 36 1293 1509 

St. Albans E net  3 8/29/02 1 300  0 0 0 0 15 359 675 

VT DEC Sta 25 net  3 8/29/02 1 341  0 2 12  1 44 401 

St. Albans A  net  3 9/3/02 1 3  0 0 0 0 1 332 335 

St. Albans Bay - A water surface 9/3/02 1 408 1566 0 340 19309 749 136 9793 32301 

St. Albans Bay - A water surface 9/3/02 2 0 648 702 270 10642 432 162 10703 23560 

St. Albans Bay - D water surface 9/3/02 2 0 556 347 139 8728 93 93 1291 11246 

VT DEC Sta 33 net  3 9/3/02 1 14  2 0 0  0 34 50 

VT DEC Sta 34 net  3 9/4/02 1 37  18 0 3883  5 370 4312 
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location Type Depth (m) date rep Diatoms
Crypto
-phytes Greens

Chryso- 
phytes 

Cyano- 
bacteria Indeter

Dinofla-
gellates

potential  
toxin producers Total 

VT DEC Sta 40 net  3 9/4/02 1 49  37 0 269  42 544 940 

VT DEC Sta 40 net  3 9/9/02 1 1052  0 0 0  0 26 1078 

Apple Tree Bay net  3 9/10/02 1 10  7 7 0 0 1 359 384 

Burlington Water - Bay net  3 9/10/02 1 4  1 1 2 0 0 181 189 

Burlington Water - Bay net  3 9/10/02 2 32  7 1 0 0 1 462 503 

Champlain Water - Bay net  3 9/10/02 2 6  8 1 0 0 1 145 162 

Champlain Water - Bay net  3 9/10/02 1 6  1 0 0 0 1 63 71 

Inner Harbor net  3 9/10/02 1 20  22 2 0 0 1 376 421 

Juniper net  3 9/10/02 1 36  13 2 0 0 2 253 305 

Lakeside net  3 9/10/02 1 16  3 0 25 0 1 32 77 

North Beach net  3 9/10/02 2 5  5 3 6 0 4 917 938 

North Beach net  3 9/10/02 1 17  8 0 4 0 3 388 420 

Outer Harbor net  3 9/10/02 1 14  11 0 3 0 1 281 310 

Red Rocks Beach net  3 9/10/02 2 21  5 0 0 0 1 128 156 

Red Rocks Beach net  3 9/10/02 1 35  6 0 0 0 1 4235 4277 

St. Albans A  net  3 9/12/02 2 0  8 0 0 0 8 30280 30297 

St. Albans Bay - A water surface 9/12/02 1 236 236 47 95 8319 0 0 23446 32380 

St. Albans Bay - A water surface 9/12/02 2 0 314 78 366 3450 26 52 10858 15145 

St. Albans Bay - B water surface 9/12/02 2 0 182 1361 182 75813 182 0 21146 98865 

St. Albans Bay - B water surface 9/12/02 1 0 340 170 113 31727 0 0 2389 34741 

St. Albans Bay - D water surface 9/12/02 1 75 449 224 112 49306 75 0 7555 57795 

St. Albans Bay - D water surface 9/12/02 1 (dup) 32 357 65 32 14677 65 0 2074 17302 

St. Albans A  net  3 9/17/02 1 269  0 0 693 0 16 27299 28277 

St. Albans D net  3 9/17/02 1 303  2 0 145 0 8 2765 3223 

Apple Tree Bay net  3 9/24/02 1 2  2 2 0 0 0 64 70 

Burlington Water - Bay net  3 9/24/02 2 23  10 4 0 0 10 311 358 

Burlington Water - Bay net  3 9/24/02 1 130  8 12 0 0 9 727 886 

Champlain Water - Bay net  3 9/24/02 2 19  6 3 0 0 5 105 138 

Champlain Water - Bay net  3 9/24/02 1 70  8 9 0 0 10 424 521 

Inner Harbor net  3 9/24/02 1 4  9 0 0 0 0 81 95 

Juniper net  3 9/24/02 1 27  6 14 0 0 6 463 516 
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location Type Depth (m) date rep Diatoms
Crypto
-phytes Greens

Chryso- 
phytes 

Cyano- 
bacteria Indeter

Dinofla-
gellates

potential  
toxin producers Total 

Lakeside net  3 9/24/02  6  0 16 0 0 0 495 517 

North Beach net  3 9/24/02 1 89  0 4 0 0 40 2559 2693 

North Beach net  3 9/24/02 1 18  34 6 0 0 22 1373 1453 

Outer Harbor net  3 9/24/02 1 20  5 8 0 3 6 419 461 

Red Rocks Beach net  3 9/24/02 2 18  12 2 0 0 2 96 130 

Red Rocks Beach net  3 9/24/02 1 17  21 0 0 0 5 110 153 

VT DEC Sta 7 net  3 9/25/02 1 47  0 3 0  3 151 204 

VT DEC Sta 9 net  3 9/25/02 1 36  6 1 0  2 142 187 

St. Albans Bay - A water surface 9/26/02 1 2110 1804 170 783 15724 136 0 1361 22088 

St. Albans Bay - A water surface 9/26/02 2 1225 1225 590 227 16382 45 91 6943 26728 

St. Albans Bay - B water surface 9/26/02 1 873 524 524 244 11868 209 70 12453 26765 

St. Albans Bay - B water surface 9/26/02 2 182 454 908 136 33353 136 0 5570 40739 

Missisquoi Rt. 78 Access water1 surface 10/2/02  6579  26 105 0 0 0 0 6711 

VT DEC Sta 40 net  3 10/3/02 1 870  0 0 3298  4 10214 14386 

VT DEC Sta 50 net  3 10/3/02  244  7 1 0 0 0 1406 1657 

VT DEC Sta 50 net  3 10/3/02 1 244  7 1 0  0 1406 1657 

Apple Tree Bay net  3 10/8/02 1 5  1 0 0 0 0 76 81 

Burlington Water - Bay net  3 10/8/02 2 6  4 1 0 1 1 118 130 

Burlington Water - Bay net  3 10/8/02 1 11  4 0 0 0 0 58 73 

Champlain Water - Bay net  3 10/8/02 2 23  4 1 0 0 0 142 170 

Champlain Water - Bay net  3 10/8/02 1 12  5 1 0 0 1 136 155 

Juniper net  3 10/8/02 1 30  0 2 0 0 1 90 124 

Lakeside net  3 10/8/02 1 13  0 0 0 0 0 44 56 

Lakeside net  3 10/8/02 1 3  5 2 0 4 0 18 32 

North Beach net  3 10/8/02 1 13  0 0 0 0 0 268 281 

North Beach net  3 10/8/02 2 14  3 0 0 0 0 99 117 

Outer Harbor net  3 10/8/02 1 13  7 1 0 0 0 109 131 

Red Rocks Beach net  3 10/8/02 2 7  2 3 0 1 0 62 75 

Red Rocks Beach net  3 10/8/02 1 11  3 0 0 0 1 40 55 

Missisquoi Rt. 78 Access water1 surface 10/10/02  16316  26 53 0 0 0 0 16395 

St. Albans A  net  3 10/10/02  2000  53 0 0 0 0 0 2053 
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location Type Depth (m) date rep Diatoms
Crypto
-phytes Greens

Chryso- 
phytes 

Cyano- 
bacteria Indeter

Dinofla-
gellates

potential  
toxin producers Total 

St. Albans B  net  3 10/10/02  0  26 0 0 0 0 211 237 

St. Albans B - boat launch net  3 10/10/02  560  0 0 0 0 0 1071 1631 

Missisquoi Rt. 78 Access water1 surface 10/16/02 2 1158  421 0 0 0 0 1316 2895 

St. Albans A - shoreline net  3 10/16/02 1 132  0 0 0 0 0 10079 10211 

St. Albans B  net  3 10/16/02 1 905  0 0 0 0 0 1054 1959 

Inner Harbor net  3 11/8/02 1 18  1 0 0 0 0 85 105 
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Date 
Sample  

Locations Secchi (m) 
Temp  

Celsius 
Tow Depth 

 (m) 
Micro- 
cystis 

Aphani-
zomenon 

Gloeo-
trichia 

Coelo- 
sphaerium 

Chroo- 
coccus Anabaena 

Aphano- 
capsa 

28-Jun-02 Lakeside South         x  

28-Jun-02 North Beach           

28-Jun-02 Outer Harbor South           

28-Jun-02 Red Rocks         x  

15-Jul-02 Apple Tree Bay- E       x  x  

15-Jul-02 ihN 1       x  x  

15-Jul-02 Juniper 1     x    x  

15-Jul-02 Outer H S 1     x    x  

30-Jul-02 Inner Harbor North           

30-Jul-02 Outer Harbor South         x  

4-Jun-02 SHO7 GI Ferry           

4-Jun-02 STA 25 5.5 14.1 30    x  x  

10-Jun-02 STA 09   9  x      

10-Jun-02 STA 7   9        

14-Jun-02 STA 34   10    x    

17-Jun-02 Sta 46 2.6 14.4         

19-Jun-02 STA 16 4.6 16.3 10 w/ 63um        

19-Jun-02 STA 19 6.5 15.3 10  x      

19-Jun-02 STA 21   10  x  x    

24-Jun-02 STA 33 3.8 16.7 10        

24-Jun-02 STA 36 4.5 17.7 10    x    

25-Jun-02 STA 25 1.8 18.9 10  x    x  

25-Jun-02 STA 25- Malletts Bay   10    x  x  

26-Jun-02 STA 7 4.7 19.6 10    x    

26-Jun-02 STA 9 4.7 19.6 10      x  

27-Jun-02 STA 34 5.3 17.3       x  

27-Jun-02 STA 40 3.6 21   x  x  x  

1-Jul-02 STA 46 3.5 20.7 3 x     x  

1-Jul-02 STA 50 1.6 22.1 3 x       

2-Jul-02 STA 02 1.4 25.8         

2-Jul-02 STA 04 2.1 25.7 3        
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Date 
Sample  

Locations Secchi (m) 
Temp  

Celsius 
Tow Depth 

 (m) 
Micro- 
cystis 

Aphani-
zomenon 

Gloeo-
trichia 

Coelo- 
sphaerium 

Chroo- 
coccus Anabaena 

Aphano- 
capsa 

3-Jul-02 STA 19 3.8 23.1         

3-Jul-02 STA 21 2.9 23.5         

8-Jul-02 STA 33 3 20.1         

8-Jul-02 STA 36 3.7 19.9       x  

10-Jul-02 STA 07     x    x  

12-Jul-02 STA 34 4.5 20.5 3      x  

15-Jul-02 Chipman Pt.  1.7 24.1 3        

15-Jul-02 STA 02         x  

15-Jul-02 STA 04         x  

19-Jul-02 STA 16 4.45 20.7 3  x    x  

19-Jul-02 STA 19 4.6 19.5 3  x  x  x  

19-Jul-02 STA 21 6 19.5 3  x    x  

25-Jul-02 STA 36 5 20.7  x x      

7-Aug-02 STA 02 1.1 23.8 3        

7-Aug-02 STA 04 2.4 21.9       x  

12-Aug-02 STA 21 6 22.6 3      x  

13-Aug-02 STA 33 4.3 22.3 3      x  

13-Aug-02 STA 36 6.2 22.1 3  x    x  

14-Aug-02 STA 40 1.8 24.8  x  x   x  

20-Aug-02 STA 02 0.9 24.6         

21-Aug-02 Carry Bay 1.5 24.2  x  x   x  

9-Sep-02 STA 02 1.5 20.5 3        
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Date Location Time
Site  

Depth, m Rep Sample Type
UVM Microcystin, 

 ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY Std 
Dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
7/18/02 St. Albans A   1 net 0.054      

8/1/02 St. Albans A 11:20  1 net 0.029      

8/1/02 St. Albans A 11:20  2 net  0.077 0.012 no  no 

8/1/02 St. Albans D   1 net 0.044 0.028 0.005 no  no 

8/1/02 St. Albans D   2 water <0.16      

8/8/02 Missisquoi Bay, Rt 78 Access   1 water 2.9075      

     plankton 45.068 2537.8 741.3 no  no 

8/8/02 Missisquoi Bay, Rt 78 Access   2 water 2.749      

8/8/02 Missisquoi Bay, Rt. 78 Access, west side   1 water 1.568      

     plankton  69.13 3.9 no  no 

8/8/02 Missisquoi Bay, Rt 78 Access, west side   2 water 1.365      

8/8/02 St. Albans A 11:00  1 water <0.16      

     net 0.043 0.091 0.011 no  no 

8/8/02 St. Albans A 11:00  2 water <0.16      

8/8/02 St. Albans D 11:40 9.15 1 water <0.16      

8/8/02 St. Albans D 11:40 9.15 2 water <0.16      

     net 0.056 0.076 0.007 no  no 

8/8/02 Sta 50   1 water 0.182      

8/8/02 Sta 50   2 water <0.16      

8/15/02 Missisquoi Bay, Rt 78 Access 14:15  1 water <0.16 0.203 0.003 no  no 

8/15/02 Missisquoi Bay, Rt 78 Access, west side   1 water 0.17 0.226 0.019 no  no 

8/15/02 St. Albans A -surf   1 water 5.474 0.134 0.018 no  no 

     net 0.052      

8/15/02 St. Albans A -surf   1 net  0.056 0.002 no  no 

8/15/02 St. Albans A -surf   2 water <0.16      

     net 0.057 0.06 0.004 no  no 

8/15/02 St. Albans B -1.0 12:30  1 water 0.181      

     net 0.042      

8/15/02 St. Albans B -1.0   2 net  0.064 0.002 no  no 

8/15/02 St. Albans B -1.0 12:30  2 water  0.305 0.01 no  no 

8/15/02 St. Albans C -1.5 12:05  1 water 0.166      
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

 ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY std 
dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
8/15/02 St. Albans C -1.5 12:05  2 water <0.16      

8/15/02 St. Albans C -3   1 water <0.16      

8/15/02 St. Albans C -3   2 water <0.16      

8/15/02 St. Albans C -surf 11:45 6.40 1 water <0.16      

     net 0.062      

8/15/02 St. Albans C -surf 11:45 6.40 2 water <0.16      

     net  0.064 0.005 no  no 

8/15/02 St. Albans D 11:20  1 water 0.175 0.096 0.004 no  no 

     net 0.069      

8/15/02 St. Albans D 11:20  2 water 0.948      

     net  0.085 0.004 no  no 

8/15/02 St. Albans E -1.5 10:55  1 water <0.16      

8/15/02 St. Albans E -1.5 10:55  2 water 0.193      

8/15/02 St. Albans E -3 11:10  1 water <0.16      

8/15/02 St. Albans E -3 11:10  2 water <0.16      

8/15/02 St. Albans E -surf 10:50  1 water <0.16      

     net 0.054      

8/15/02 St. Albans E -surf 10:50  2 water <0.16      

     net  0.067 0.004 no  no 

8/21/02 Sta 50   1 water <0.16      

8/22/02 Tyler Place   1 plankton 4.356 18.069 2.612 no  no 

8/22/02 Windmill Pt. 11:00  1 water <0.16      

     plankton 0.12      

8/23/02 St. Albans A -1.5  4.27 1 plankton 0.051 0.271 0.04 0.116 0.026 no 

8/23/02 St. Albans A -1.5  4.27 2 plankton 0.1      

8/23/02 St. Albans A -3 10:30 4.27 1 plankton 0.029 0.128 0.01 no  no 

8/23/02 St. Albans A -3 10:30 4.27 2 plankton 0.084      

8/23/02 St. Albans A -surf 10:15 4.27 1 water <0.16      

     plankton 0.075 0.302 0.019 0.089 0.001 no 

     net  0.05 0.004 no  no 

8/23/02 St. Albans A -surf 10:15 4.27 2 water <0.16      

     plankton 0.049      
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY std
 dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
     net 0.062      

8/23/02 St. Albans B - surf 10:09 4.57 1 plankton 0.085      

     net 0.026      

8/23/02 St. Albans B - surf 10:09 4.57 2 plankton 0.037      

8/23/02 St. Albans C -1.5  6.10 1 plankton 0.028 0.14 0.066 no  no 

8/23/02 St. Albans C -1.5  6.10 2 plankton 0.046      

8/23/02 St. Albans C -3 9:50 6.10 1 plankton 0.03 <0.092 0.018 no  no 

8/23/02 St. Albans C -3 9:50 6.10 2 plankton 0.047      

8/23/02 St. Albans C -surf 9:35 6.10 1 water <0.16      

     plankton 0.03 <0.085 0.007 no  no 

     net 0.025 0.027 0 no  no 

8/23/02 St. Albans C -surf 9:35 6.10 2 water <0.16      

     plankton 0.049      

8/23/02 St. Albans D - surf 9:30 9.15 1 water <0.16      

     plankton 0.033      

     net 0.023      

8/23/02 St. Albans D - surf 9:30 9.15 2 water <0.16      

     plankton 0.035      

8/23/02 St. Albans E -1.5 8:58  1 plankton 0.026 <0.08 0 no  no 

8/23/02 St. Albans E -1.5 8:58  2 plankton 0.046      

8/23/02 St. Albans E -3 9:05  1 plankton 0.038 <0.08 0 no  no 

8/23/02 St. Albans E -3 9:05  2 plankton 0.029      

8/23/02 St. Albans E -surf 8:50  1 water <0.16      

     plankton 0.045      

     net 0.033 0.015 0 no  no 

8/23/02 St. Albans E -surf   1 plankton  <0.084 0.005 no  no 

8/23/02 St. Albans E -surf 8:50  2 plankton 0.057      

     net 0.033      

8/29/02 St. Albans A -1.5 12:30 4.27 1 plankton 0.171 0.246 0.004 no  no 

8/29/02 St. Albans A -1.5 12:30 4.27 2 plankton 0.122      

8/29/02 St. Albans A -3  4.27 1 plankton 0.146 0.237 0.043 0.189 0.011 no 

8/29/02 St. Albans A -3  4.27 2 plankton 0.137      
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY std 
dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
8/29/02 St. Albans A -surf 12:30 4.27 1 plankton 0.194 0.391 0.03 0.1 0.008 no 

     net  0.123 0.001 no  no 

8/29/02 St. Albans A -surf 12:30 4.27 2 plankton 0.204      

8/29/02 St. Albans B -surf 12:15  1 plankton 0.08      

     net 0.053      

8/29/02 St. Albans B -surf 12:15  2 plankton 0.085      

8/29/02 St. Albans C -1.5  7.01 2 plankton 0.054      

8/29/02 St. Albans C -3 12:00 7.01 1 plankton 0.074      

8/29/02 St. Albans C -surf 11:45 7.01 1 plankton 0.014      

     net 0.053 0.062 0.004 no  no 

8/29/02 St. Albans D -surf 11:30 9.15 1 water <0.16      

     plankton 0.024      

8/29/02 St. Albans D -surf 11:30 9.15 2 water <0.16      

     plankton 0.035      

8/29/02 St. Albans E -1.5  16.77 1 plankton 0.018 <0.173 0.032 no  no 

8/29/02 St. Albans E -1.5  16.77 2 plankton 0.022      

8/29/02 St. Albans E -3 11:25 16.77 1 plankton 0.032 <0.173 0.003 no  no 

8/29/02 St. Albans E -3 11:25 16.77 2 plankton 0.018      

8/29/02 St. Albans E -surf 11:30 16.77 1 water <0.16      

     plankton 0.02 <0.170 0.028 no  no 

     net 0.035 0.031 0.002 no  no 

8/29/02 St. Albans E -surf 11:30 16.77 2 water <0.16      

     plankton 0.046      

9/3/02 St. Albans A -beach   1 water <0.16      

     plankton 0.606      

9/3/02 St. Albans A -surf   1 water <0.16      

     plankton 0.11      

9/3/02 St. Albans A -surf   2 water <0.16      

     plankton 0.093      

9/3/02 St. Albans D -surf 10:45 8.23 1 water <0.16      

     plankton 0.035      

9/3/02 St. Albans D -surf 10:45 8.23 2 water <0.16      
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY std 
dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
     plankton 0.028      

9/9/02 Burlington Water- Finish   1 SEP PAK  0.053 0.01 no  no 

            

            

9/9/02 Burlington Water- Raw   1 SEP PAK  0.022 0.004 no  no 

9/10/02 Apple Tree E 12:50 7.62 1 net 0.022      

9/10/02 Burlington Water- Bay 12:35 17.68 1 net 0.029      

     water  0.075 0.003 no  no 

9/10/02 Burlington Water- Bay 12:35 17.68 2 net 0.015      

9/10/02 Champlain Water- Bay 14:06 23.17 1 net 0.01      

     water  0.092 0.019 no  no 

9/10/02 Champlain Water- Bay 14:06 23.17 2 net 0.008      

9/10/02 Inner Harbor N 12:08 7.01 1 net 0.016      

9/10/02 Juniper Island 13:15 24.39 1 net 0.006      

9/10/02 Lakeside S 14:20 4.57 1 net 0.011      

9/10/02 North Beach 12:22 7.01 1 net 0.013      

9/10/02 North Beach 12:22 7.01 2 net 0.019      

9/10/02 Outer Harbor S 14:36 18.29 1 net 0.018      

9/10/02 Red Rocks Beach 13:50 6.10 1 net 0.007      

9/10/02 Red Rocks Beach 13:50 6.10 2 net 0.004      

9/12/02 St. Albans A -deep  4.27 1 water <0.16      

9/12/02 St. Albans A -deep  4.27 2 water 0.199      

9/12/02 St. Albans A -surf  4.27 1 water 0.202 0.858 0.102 no  no 

     net 0.373      

9/12/02 St. Albans A -surf  4.27 2 water 0.166      

9/12/02 St. Albans B -surf  4.57 1 water 0.23      

     net 0.053      

9/12/02 St. Albans B -surf  4.57 2 water 0.218      

9/12/02 St. Albans C -deep  6.71 1 water <0.16      

9/12/02 St. Albans C -deep  6.71 2 water <0.16      

9/12/02 St. Albans C -surf  6.71 1 water <0.16 0.222 0.014 no  no 

     net 0.077      
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY std 
dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
9/12/02 St. Albans C -surf  6.71 2 water <0.16      

9/12/02 St. Albans D -surf 12:10 8.54 1 water <0.16 7.474 0.336 no  no 

     net 0.023      

9/12/02 St. Albans D -surf 12:10 8.54 2 water <0.16      

9/16/02 Champlain Water- Finish   1 SEP PAK  0.034 0.006 no  no 

9/16/02 Champlain Water- Raw   1 SEP PAK  0.021 0.003 no  no 

9/17/02 St. Albans B -boatlaunch  4.88 1 water 21.468      

9/17/02 St. Albans A -deep  4.88 1 plankton 0.334 0.496 0.034 no  no 

     water  1 0.008 no  no 

9/17/02 St. Albans A -deep  4.88 2 plankton 0.245      

     water  0.708 0.058 no  no 

9/17/02 St. Albans A -surf  4.88 1 plankton 0.343      

     net 0.196      

     water  0.967 0.082 no  no 

9/17/02 St. Albans A -surf   1 plankton  0.616 0.068 no  no 

9/17/02 St. Albans A -surf   1 net  0.371 0.028 no  no 

            

            

9/17/02 St. Albans A -surf  4.88 2 plankton 0.343      

     net 0.209      

     water  1.179 0.05 no  no 

9/17/02 St. Albans D -surf  8.23 1 plankton 0.039      

     net 0.057      

     water  0.671 0.015 no  no 

9/17/02 St. Albans D -surf  8.23 2 plankton 0.053      

     net 0.05      

     water  0.554 0.055 no  no 

9/17/02 Missisquoi Bay rte 78 access   1 water 0.624 38.191 3.952 no  no 

9/17/02 Missisquoi Bay rte 78 access   1 plankton  35.959 1.896 no  no 

9/26/02 St. Albans A -deep 11:30 4.27 1 water 0.292 0.885 0.123 0.287 0.08 no 

     plankton 0.148      

9/26/02 St. Albans A -deep 11:30 4.27 2 water 0.348      
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY  
std dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
     plankton 0.121      

9/26/02 St. Albans A -surf  4.27 1 water 0.37 0.802 0.004 no  no 

     plankton 0.17      

9/26/02 St. Albans A -surf  4.27 2 water 0.291      

     plankton 0.156      

     net  0.211 0.019 no  no 

9/26/02 St. Albans B -surf   1 water 0.182 0.539 0.034 no  no 

     plankton 0.144      

9/26/02 St. Albans B -surf   2 water 0.228      

     plankton 0.101      

9/26/02 St. Albans C -surf   1 water 0.194 1.929 0.071 no  no 

     plankton 0.144      

     net 0.039      

9/26/02 St. Albans C -surf   2 water <0.16      

     plankton 0.055      

     net 0.039      

            

9/26/02 St. Albans D -surf   1 water <0.16 0.232 0.025 no  no 

     plankton 0.068      

     net 0.036      

9/26/02 St. Albans D -surf   2 water 0.163      

     plankton 3.512      

     net 0.043 <0.118 0.041 no  no 

9/26/02 St. Albans E -surf   1 water 0.193 0.991 0.127 no  no 

     plankton 0.086      

     net 0.065      

9/26/02 St. Albans E -surf   2 water 0.165      

     plankton 0.11      

     net 0.032      

9/26/02 St. Albans B -boatlaunch 10:55  1 plankton 0.715      

9/26/02 St. Albans B -boatlaunch west 10:55  1 water  1.412 0.272 no  no 

9/26/02 St. Albans B -boatlaunch east 10:55  1 water  10.138 1.767 no  no 
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY  
std dev 

SUNY 
mean ATX ug/L

SUNY 
 std dev 

SUNY  
PSP 

 toxins 
10/2/02 Alburg 11:55  1 water <0.16      

10/2/02 Alburg 11:55  2 water <0.16      

            

10/2/02 Missisquoi Rt 78 access 11:30  1 water <0.16 0.417 0.23 no  no 

     plankton 0.574      

10/2/02 Missisquoi Rt 78 access 11:30  2 water <0.16 <0.169 0.027 no  no 

     plankton 0.493      

10/2/02 St. Albans A-beach shoreline   1 water 0.164 1.146 0.017 no  no 

10/2/02 St. Albans A-beach shoreline   2 water 0.211      

     plankton 0.002 1.252 0.181 no  no 

10/2/02 St. Albans B-boat launch   1 water <0.16 0.66 0.053 no  no 

     plankton 0.001      

 St. Albans B-boat launch    net  0.133 0.025 no  no 

10/2/02 St. Albans B-boat launch   2 water 0.201      

     plankton  0.234 0.029 no  no 

10/3/02 Sta 50   1 plankton 0.131      

            

10/10/02 Missisquoi Rt 78 access 11:20  1 water 0.206 0.467 0.009 no  no 

     plankton 1.839      

10/10/02 Missisquoi Rt 78 access 11:20  2 plankton 0.164 0.22 0.029 no  no 

10/10/02 St. Albans A-beach shoreline 10:55  1 water 0.161 0.635 0.009 no  no 

     plankton 0.139 0.563 0.005 no  no 

10/10/02 St. Albans A-beach shoreline 10:55  2 plankton 0.15      

10/10/02 St. Albans B-boat launch 10:40  1 water 0.181 0.251 0.035 no  no 

     plankton 0.094 0.275 0.005 no  no 

10/10/02 St. Albans B-boat launch 10:40  2 plankton 0.09      

     net  0.407 0.082 no  no 

10/16/02 Missisquoi Rt 78 access 11:40  1 water 1.816 0.106 0.001 no  no 

     plankton 0.048      

10/16/02 Missisquoi Rt 78 access 11:40  2 water 1.624      

     plankton 0.038      

10/16/02 St. Albans A-beach shoreline 10:45  1 water 1.957 0.363 0.014 no  no 
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Date Location Time
Site 

Depth, m Rep Sample Type
UVM Microcystin, 

ug/L 
SUNY mean 
 PP1A (ug/L) 

SUNY  
std dev 

SUNY 
mean ATX ug/L

SUNY  
std dev 

SUNY  
PSP 

 toxins 
     plankton 0.107      

10/16/02 St. Albans A-beach shoreline 10:45  2 water 1.606      

     plankton 0.118      

            

10/16/02 St. Albans B-boat launch 11:00  1 water 1.478 0.234 0.008 no  no 

10/17/02 St. Albans B-boat launch   1 plankton 0.087 0.082 0.001 no  no 

10/16/02 St. Albans B-boat launch 11:00  2 water 1.344      

     plankton 0.047      
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Date Location 
Time of 

Sampling 

Approximate 
Overall Depth 

of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble 

 Reactive P 
4/29/02 Apple Tree E 12:30 7.62 4.8 1 NA NA 6.01 0.4 0.84

4/29/02 Apple Tree E 12:30 7.62 4.8 2 NA NA 4.15 0.37 0.97

4/29/02 Burlington Water- Bay 12:15 17.68 4.7 1 NA NA 5.88 0.38 1.11

4/29/02 Burlington Water- Bay 12:15 17.68 4.7 2 NA NA 6.41 0.37 0.97

4/29/02 Champlain Water- Bay 13:55 23.17 5.3 1 NA NA 6.01 0.38 0.97

4/29/02 Champlain Water- Bay 13:55 23.17 5.3 2 NA NA 4.96 0.38 0.97

4/29/02 Inner Harbor N 11:45 7.01 4.7 1 NA NA 4.68 0.4 1.37

4/29/02 Inner Harbor N 11:45 7.01 4.7 2 NA NA 10.01 0.39 0.97

4/29/02 Juniper Island 13:00 24.39 4.2 1 NA NA 4.81 0.39 1.24

4/29/02 Juniper Island 13:00 24.39 4.2 2 NA NA 5.35 0.39 1.11

4/29/02 Lakeside S    1 NA NA NA NA NA 

4/29/02 Lakeside S    2 NA NA NA NA NA 

4/29/02 North Beach    1 NA NA 6.28 0.37 0.97

4/29/02 North Beach    2 NA NA 5.21 0.4 0.84

4/29/02 Outer Harbor S 14:18 18.29 4.4 1 NA NA 6.41 yes 1.37

4/29/02 Outer Harbor S 14:18 18.29 4.4 2 NA NA 6.41 yes 1.24

4/29/02 Red Rocks Beach 13:35 6.10 5.4 1 NA NA 4.55 0.38 0.97

4/29/02 Red Rocks Beach 13:35 6.10 5.4 2 NA NA 5.08 0.38 1.04

5/14/02 Apple Tree E 11:12 7.62 6.7 1 NA NA 8.59 0.4NA 

5/14/02 Apple Tree E 11:12 7.62 6.7 2 NA NA 4.95 0.43NA 

5/14/02 Burlington Water- Bay 10:58 17.68 6.7 1 NA NA 8.01 yes 1.49

5/14/02 Burlington Water- Bay 10:58 17.68 6.7 2 NA NA 10.65 yes 0.97

5/14/02 Champlain Water- Bay 12:13 23.17 7.6 1 NA NA BLS 0.39 0.97

5/14/02 Champlain Water- Bay 12:13 23.17 7.6 2 NA NA 7.46 0.36 0.97

5/14/02 Inner Harbor N 10:20 7.01 7 1 NA NA 5.11 0.4 1.23

5/14/02 Inner Harbor N 10:20 7.01 7 2 NA NA 7.74 0.42 0.97

5/14/02 Juniper Island 11:40 24.39 6 1 NA NA BLS 0.39 0.97

5/14/02 Juniper Island 11:40 24.39 6 2 NA NA 7.65 0.4 1.23

5/14/02 Lakeside S 12:40 4.57 7.5 1 NA NA 6.61 0.39 0.97

5/14/02 Lakeside S 12:40 4.57 7.5 2 NA NA 4.81 0.36 1.10

5/14/02 North Beach 10:43 6.71 6.8 1 NA NA 5.85 0.41 0.84
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
5/14/02 Outer Harbor S 12:51 18.29 7 1 NA NA yes 0.39 1.10

5/14/02 Outer Harbor S 12:51 18.29 7 2 NA NA 8.39 0.42 1.10

5/14/02 Red Rocks Beach 12:25 7.62 7.3 1 NA NA 7.67 0.39 1.62

5/14/02 Red Rocks Beach 12:25 7.62 7.3 2 NA NA 5.35 0.37 1.23

6/3/02 Apple Tree E 10:20 7.62 9.4 1 NA NA 6.62 yes 0.51

6/3/02 Apple Tree E 10:20 7.62 9.4 2 NA NA yes yes 0.51

6/3/02 Burlington Water- Bay 10:05 17.68 9.6 1 NA NA yes 0.38 1.06

6/3/02 Burlington Water- Bay 10:05 17.68 9.6 2 NA NA yes 0.39 0.78

6/3/02 Champlain Water- Bay 11:40 23.17 11.2 1 NA NA 6.30 0.38 1.06

6/3/02 Champlain Water- Bay 11:40 23.17 11.2 2 NA NA yes 0.39 0.78

6/3/02 Inner Harbor N 9:30 7.01 10.1 1 NA NA yes 0.38 0.64

6/3/02 Inner Harbor N 9:30 7.01 10.1 2 NA NA yes 0.39 0.51

6/3/02 Juniper Island 10:50 24.39 10.4 1 NA NA 4.35 0.37 0.92

6/3/02 Juniper Island 10:50 24.39 10.4 2 NA NA 8.55 0.39 0.92

6/3/02 Lakeside S 11:55 4.57 10.7 1 NA NA 6.16 0.42 0.92

6/3/02 Lakeside S 11:55 4.57 10.7 2 NA NA yes 0.39 0.64

6/3/02 North Beach 9:50  1 NA NA yes 0.39 0.78

6/3/02 North Beach 9:50  2 NA NA yes 0.37 0.37

6/3/02 Outer Harbor S 12:10 18.29 10.1 1 NA NA yes 0.38 0.92

6/3/02 Outer Harbor S 12:10 18.29 10.1 2 NA NA yes 0.38 0.92

6/3/02 Red Rocks Beach 11:20 7.93 1 NA NA yes 0.4 0.78

6/3/02 Red Rocks Beach 11:20 7.93 2 NA NA yes 0.4 0.92

6/4/02 GI Ferry SHO 07    1 NA NA NA NA NA 

6/4/02 Sta 25    1 NA NA NA NA NA 

6/10/02 Sta 07    1 NA NA NA NA NA 

6/10/02 Sta 09    1 NA NA NA NA NA 

6/14/02 Sta 34    1 NA NA NA NA NA 

6/17/02 Sta 46    1 NA NA NA NA NA 

6/19/02 Sta 16    1 NA NA NA NA NA 

6/19/02 Sta 19    1 NA NA NA NA NA 

6/19/02 Sta 21    1 NA NA NA NA NA 

6/24/02 Sta 33    1 NA NA NA NA NA 
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Date Location 
Time of 

Sampling 

Approximate 
Overall Depth 

of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble 

Reactive P 
6/24/02 Sta 36    1 NA NA NA NA NA 

6/25/02 Sta 25    1 NA NA NA NA NA 

6/26/02 Sta 07    1 NA NA NA NA NA 

6/26/02 Sta 09    1 NA NA NA NA NA 

6/27/02 Sta 34    1 NA NA NA NA NA 

6/27/02 Sta 40    1 NA NA NA NA NA 

6/28/02 Apple Tree Bay East 12:25 7.62 20 1 NA NA 11.44 0.37 4.03

6/28/02 Apple Tree Bay East 12:25 7.62 20 2 NA NA 11.43 0.36 2.54

6/28/02 Burlington Water- Bay 12:10 17.68 20.5 1 NA NA 11.11 0.43 2.84

6/28/02 Burlington Water- Bay 12:10 17.68 20.5 2 NA NA 13.87 0.39 6.57

6/28/02 Burlington Water- Bay 12:10 17.68 20.5 2 NA NA 13.33  3.43

6/28/02 Champlain Water- Bay 13:40 23.17 18.4 1 NA NA 9.65 0.37 0.90

6/28/02 Champlain Water- Bay 13:40 23.17 18.4 2 NA NA 12.46 0.37 0.90

6/28/02 Inner Harbor N 11:45 7.01 19.9 1 NA NA 11.02 0.38 1.49

6/28/02 Inner Harbor N 11:45 7.01 19.9 2 NA NA 11.39 0.43 2.99

6/28/02 Juniper Island 12:35 24.39 18.3 1 3.63 NA 7.37 0.36 1.19

6/28/02 Juniper Island 12:35 24.39 18.3 2 NA NA 8.79 0.33 0.75

6/28/02 Lakeside S 13:50 4.57 20.3 1 NA NA 11.23 0.41 2.09

6/28/02 Lakeside S 13:50 4.57 20.3 2 NA NA 11.06 0.41 6.57

6/28/02 North Beach 12:00 7.01 19.7 1 NA NA 11.07 0.34 6.72

6/28/02 North Beach 12:00 7.01 19.7 2 NA NA 11.05 0.35 1.79

6/28/02 Outer Harbor S 14:15 18.29 18.9 1 NA NA 9.91 0.41 1.79

6/28/02 Outer Harbor S 14:15 18.29 18.9 2 NA NA 7.54 0.37 1.79

6/28/02 Red Rocks Beach 13:30 6.10 19.6 1 NA NA  0.39 1.34

6/28/02 Red Rocks Beach 13:30 6.10 19.6 2 NA NA 10.92 0.37 0.90

7/1/02 Sta 46   20.7 1 NA NA NA NA NA 

7/1/02 Sta 50   22.1 1 NA NA NA NA NA 

7/2/02 Sta 02   25.8 1 NA NA NA NA NA 

7/2/02 Sta 04   25.7 1 NA NA NA NA NA 

7/2/02 Sta 16   24.1 1 NA NA NA NA NA 

7/3/02 St. Albans Bay A    1 NA NA no 0.38 11.19
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
7/3/02 St. Albans Bay D 11:10 3.66 27 1 NA NA 20.86 0.39 2.78

7/3/02 St. Albans Bay D 11:10 3.66 27 2 NA NA 27.02 0.41 9.68

7/3/02 Sta 19   23.1 1 NA NA NA NA NA 

7/3/02 Sta 21   23.5 1 NA NA NA NA NA 

7/8/02 Sta 33   20.1 1 NA NA NA NA NA 

7/10/02 SH 07   20.7 1 NA NA NA NA NA 

7/11/02 St. Albans A 10:45 3.66 1 12.44 NA 50.14 0.8 16.66

7/11/02 St. Albans A 10:45 3.66 2 20.62 NA 48.36 0.62 15.88

7/11/02 St. Albans A- 3    1 18.99 NA no no 16.19

7/11/02 St. Albans D 11:00  1 17.85 NA 38.36 0.7 6.50

7/11/02 St. Albans D 11:00  2 18.33 NA 35.50 0.68 6.19

7/11/02 St. Albans D- 3    3 10.15 NA no no no 

7/12/02 Sta 25   21 1 NA NA NA NA NA 

7/12/02 Sta 34   20.5 1 NA NA NA NA NA 

7/12/02 Sta 40   20.5 1 NA NA NA NA NA 

7/15/02 Apple Tree E 12:05 7.62 21.4 1 NA NA 9.64 0.39 2.08

7/15/02 Apple Tree E 12:05 7.62 21.4 2 NA NA 9.94 0.47 1.92

7/15/02 Burlington Water- Bay 11:55 17.68 20.9 1 NA NA yes 0.39 1.45

7/15/02 Burlington Water- Bay 11:55 17.68 20.9 2 NA NA 11.30 0.38 1.45

7/15/02 Champlain Water- Bay 13:20 23.17 21.2 1 NA NA 11.30 0.36 1.30

7/15/02 Champlain Water- Bay 13:20 23.17 21.2 2 NA NA 9.33 0.38 1.30

7/15/02 Chipman Pt.    1 NA NA NA NA NA 

7/15/02 Inner Harbor N 11:30 7.01 21.5 1 NA NA 11.15 0.36 1.77

7/15/02 Inner Harbor N 11:30 7.01 21.5 2 NA NA 9.79 0.37 1.77

7/15/02 Juniper Island 12:30 24.39 19.9 1 1.60 NA 5.55 0.35 0.98

7/15/02 Juniper Island 12:30 24.39 19.9 2 0.92 NA 5.85 0.35 0.83

7/15/02 Lakeside S 13:45 4.57 21.5 1 NA NA 11.45 0.38 1.61

7/15/02 Lakeside S 13:45 4.57 21.5 2 NA NA 10.09 0.37 1.30

7/15/02 North Beach 11:45 7.01 21.3 1 NA NA 7.21 0.38 1.77

7/15/02 North Beach 11:45 7.01 21.3 2 NA NA 9.18 0.36 1.45

7/15/02 Outer Harbor S 14:00 18.29 20.9 1 NA NA 13.88 0.5 1.30

7/15/02 Outer Harbor S 14:00 18.29 20.9 2 NA NA 11.45 0.42 1.61
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
7/15/02 Red Rocks Beach 13:10 6.10 20.9 2 NA NA 8.12 0.38 1.77

7/15/02 Sta 02   23.4 1 NA NA NA NA NA 

7/15/02 Sta 04   23 1 NA NA NA NA NA 

7/16/02 Sta 46   18.4 1 NA NA NA NA NA 

7/16/02 Sta 50   22.1 1 NA NA NA NA NA 

7/18/02 St. Albans A    1 NA 2.74 26.07 0.46yes 

7/18/02 St. Albans A    2 NA 14.71 25.21 0.58yes 

7/18/02 St. Albans D    1 NA 14.26 19.04 0.43yes 

7/18/02 St. Albans D    2 NA 17.21 yes 0.43yes 

7/19/02 Sta 16   20.7 1 NA NA NA NA NA 

7/19/02 Sta 19   19.5 1 NA NA NA NA NA 

7/19/02 Sta 21   19.5 1 NA NA NA NA NA 

7/23/02 Sta 25   22.4 1 NA NA NA NA NA 

7/24/02 St. Albans A 10:15  1 NA NA 19.30 0.41 3.52

7/24/02 St. Albans A 10:15  2 NA NA 18.58 0.35 4.65

7/24/02 St. Albans D 10:30  1 NA NA yes 0.32 2.55

7/24/02 St. Albans D 10:30  2 NA NA yes 0.37 2.39

7/25/02 Sta 33   21 1 NA NA NA NA NA 

7/25/02 Sta 36   20.7 1 NA NA NA NA NA 

7/29/02 Sta 34   21.2 1 NA NA NA NA NA 

7/29/02 Sta 40   22.5 1 NA NA NA NA NA 

7/30/02 Apple Tree Bay 12:40 7.62 21.4 1 NA NA 8.47 0.47 0.49

7/30/02 Apple Tree E 12:40 7.62 21.4 2 NA NA 8.38 0.34 0.41

7/30/02 Burlington Water- Bay 12:27 17.68 20.9 1 NA NA 7.56 0.35 0.66

7/30/02 Burlington Water- Bay 12:27 17.68 20.9 2 NA NA 7.56 0.39 0.33

7/30/02 Champlain Water- Bay 13:57 23.17 20.5 1 NA NA yes 0.38 0.49

7/30/02 Champlain Water- Bay 13:57 23.17 20.5 2 NA NA 10.29 0.37 0.98

7/30/02 Inner Harbor N 12:03 7.01 21.5 1 NA NA 7.28 0.33 0.49

7/30/02 Inner Harbor N 12:03 7.01 21.5 2 NA NA 7.20 0.43 0.49

7/30/02 Juniper Island 13:06 24.39 19.9 1 NA NA 7.46 0.36 0.98

7/30/02 Juniper Island 13:06 24.39 19.9 2 NA NA 7.83 0.34 0.49

7/30/02 Lakeside S 14:13 4.57 22.2 1 NA NA 9.09 0.38 0.49
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
7/30/02 North Beach 12:17 7.01 21.6 1 NA NA 9.56 0.4 1.64

7/30/02 North Beach 12:17 7.01 21.6 2 NA NA 6.93 0.34 0.49

7/30/02 Outer Harbor S 14:30 18.29 20.9 1 NA NA 9.20 0.35 0.66

7/30/02 Outer Harbor S 14:30 18.29 20.9 2 NA NA 9.02 0.37 0.33

7/30/02 Red Rocks Beach 13:46 6.10 21.8 1 NA NA 6.84 0.37 12.46

7/30/02 Red Rocks Beach 13:46 6.10 21.8 2 NA NA 9.93 0.31 0.98

8/1/02 St. Albans A 11:20  1 NA 3.42 yes 0.37 3.61

8/1/02 St. Albans A 11:20  2 NA 3.79 16.44 0.36 2.13

8/1/02 St. Albans D    1 NA 4.06 14.70 0.31 1.97

8/1/02 St. Albans D    2 NA 4.59 15.60 0.4 1.80

8/1/02 Sta 07   23.5 1 NA NA NA NA NA 

8/1/02 Sta 09   22.6 1 NA NA NA NA NA 

8/7/02 Sta 02   23.8 1 NA NA NA NA NA 

8/7/02 Sta 07    1 NA NA NA NA NA 

8/8/02 Missisquoi Bay 1 (surf)    1 716.09 NA 4087.50 yes NA 

8/8/02 Missisquoi Bay 1 (surf)    2 2068.08 NA 2917.86 yes NA 

8/8/02 Missisquoi Bay 2 (surf)    1 154.29 NA yes yes NA 

8/8/02 Missisquoi Bay 2 (surf)    2 157.35 NA 181.80 yes NA 

8/8/02 St. Albans A 11:00  1 13.37 10.75 yes yes 5.08

8/8/02 St. Albans A 11:00  2 11.46 NA 37.46 yes 7.05

8/8/02 St. Albans D 11:40 9.15 1 19.48 17.61 22.07 yes 7.54

8/8/02 St. Albans D 11:40 9.15 2 18.71 NA yes yes 6.39

8/8/02 Sta 46   21.6 1 NA NA NA NA NA 

8/8/02 Sta 50   22.2 1 NA NA NA NA NA 

8/8/02 Sta 50   22.2 2 NA NA NA NA NA 

8/9/02 Sta 25   21.7 1 NA NA NA NA NA 

8/12/02 Sta 19   21.7 1 NA NA NA NA NA 

8/12/02 Sta 21   22.6 1 NA NA NA NA NA 

8/13/02 Apple Tree E 12:20 7.62 23.8 1 NA NA 10.04 0.33 1.44

8/13/02 Apple Tree E 12:20 7.62 23.8 2 NA NA 8.07 0.29 0.30

8/13/02 Burlington Water- Bay 12:10 17.68 22.9 1 NA NA 9.14 0.3 0.46

8/13/02 Burlington Water- Bay 12:10 17.68 22.9 2 NA NA 9.68 0.32 1.28
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
8/13/02 Champlain Water- Bay 13:30 23.17 23.4 2 NA NA 7.89 0.29 0.62

8/13/02 Inner Harbor N 11:45 7.01 24.1 1 NA NA 9.50 0.31 1.44

8/13/02 Inner Harbor N 11:45 7.01 24.1 2 NA NA 9.14 0.32 1.44

8/13/02 Juniper Island 12:45 24.39 21.8 1 1.83 NA 15.75 0.3 0.46

8/13/02 Juniper Island 12:45 24.39 21.8 2 NA NA 13.61 0.35 0.46

8/13/02 Lakeside S 13:50 4.57 23.8 1 NA NA 9.61 0.3 1.12

8/13/02 Lakeside S 13:50 4.57 23.8 2 NA NA 7.71 0.31 0.30

8/13/02 North Beach 11:55 7.01 24.3 1 NA NA 9.32 0.32 0.79

8/13/02 North Beach 11:55 7.01 24.3 2 NA NA 12.54 0.33 0.62

8/13/02 Outer Harbor S 14:00 18.29 23.1 1 NA NA 11.11 0.33 0.79

8/13/02 Outer Harbor S 14:00 18.29 23.1 2 NA NA 8.61 0.32 0.13

8/13/02 Red Rocks Beach 13:20 6.10 24.4 1 NA NA 12.70 0.33 1.12

8/13/02 Red Rocks Beach 13:20 6.10 24.4 2 NA NA 8.25 0.32 0.95

8/13/02 Sta 33   22.3 1 NA NA NA NA NA 

8/13/02 Sta 36   22.1 1 NA NA NA NA NA 

8/14/02 St. Albans A -surf    1 89.23 16.55 yes 3.47 1.84

8/14/02 Sta 34   23.9 1 NA NA NA NA NA 

8/14/02 Sta 40   24.8 1 NA NA NA NA NA 

8/15/02 Missisquoi Bay 1 (surf) 14:15  1 10.40 NA 36.00 0.65 3.56

8/15/02 Missisquoi Bay 1 (surf) 14:15  2 NA NA 33.59 0.69 2.31

8/15/02 Missisquoi Bay 2 (surf)    1 12.10 NA 52.74 1 2.63

8/15/02 Missisquoi Bay 2 (surf)    2 NA NA 45.70 0.68 3.25

8/15/02 St. Albans A -surf    1 NA NA 65.33 NA NA 

8/15/02 St. Albans A -surf    2 53.56 5.30 60.15 2.16 1.38

8/15/02 St. Albans B -1.0 12:30  1 33.56 16.74 32.37 1.56 2.00

8/15/02 St. Albans B -1.0 12:30  2 29.78 NA 30.15 1.08 2.31

8/15/02 St. Albans C -1.5 12:05  1 24.10 NA 28.30 0.41 1.22

8/15/02 St. Albans C -1.5 12:05  2 25.05 NA 26.07 0.44 1.38

8/15/02 St. Albans C -3    1 20.42 NA 25.33 0.39 1.69

8/15/02 St. Albans C -3    2 16.64 NA 23.11 0.38 4.50

8/15/02 St. Albans C -surf 11:45 6.40 1 27.41 15.58 25.70 0.54 5.28

8/15/02 St. Albans C -surf 11:45 6.40 2 28.83 NA 29.78 0.44 0.59
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
8/15/02 St. Albans D  11:20  2 13.95 NA 21.26 0.36 4.34

8/15/02 St. Albans E -1.5 10:55  1 15.01 NA 23.48 0.34 1.22

8/15/02 St. Albans E -1.5 10:55  2 9.93 NA 23.48 0.36 1.22

8/15/02 St. Albans E -3 11:10  1 15.54 NA 21.26 0.4 1.53

8/15/02 St. Albans E -3 11:10  2 0.00 NA 22.00 0.39 1.22

8/15/02 St. Albans E -surf 10:50  1 19.43 10.75 19.78 0.36 1.69

8/15/02 St. Albans E -surf 10:50  2 17.39 NA 19.78 0.46 0.75

8/16/02 St. Albans A -surf    2 NA NA 62.37 NA NA 

8/16/02 St. Albans B -1.1    2 NA NA NA NA NA 

8/20/02 Sta 02   24.6 2 NA NA NA NA NA 

8/20/02 Sta 04   22.7 3 NA NA NA NA NA 

8/20/02 Sta 07   21.7 1 NA NA NA NA NA 

8/20/02 Sta 09   24 1 NA NA NA NA NA 

8/21/02 Sta 50    1 1.38 NA NA NA NA 

8/22/02 Tyler Place    1 NA NA NA NA NA 

8/22/02 Tyler Place    2 34.37 NA NA NA NA 

8/22/02 Windmill Pt. 11:00  1 11.46 NA NA NA NA 

8/22/02 Windmill Pt. 11:00  2 NA NA NA NA NA 

8/23/02 St. Albans A -1.5  4.27 23.5 1 42.16 NA 71.33 0.71 4.52

8/23/02 St. Albans A -1.5  4.27 23.5 2 39.41 NA 68.00 0.65 10.08

8/23/02 St. Albans A -3 10:30 4.27 23.4 1 38.50 NA 70.92 0.69 4.37

8/23/02 St. Albans A -3 10:30 4.27 23.4 2 34.83 NA 66.54 0.62 4.68

8/23/02 St. Albans A -surf 10:15 4.27 23.6 1 47.66 NA 72.38 0.67 3.73

8/23/02 St. Albans A -surf 10:15 4.27 23.6 2 NA NA 78.00 0.77 2.94

8/23/02 St. Albans B  10:09 4.57 23.5 1 NA 27.17 43.89 0.61 2.78

8/23/02 St. Albans B  10:09 4.57 23.5 2 31.16 NA 47.17 0.56 2.30

8/23/02 St. Albans C -1.5  6.10 23.3 1 5.50 NA 30.29 0.42 1.98

8/23/02 St. Albans C -1.5  6.10 23.3 2 25.67 NA yes 0.49 1.19

8/23/02 St. Albans C -3 9:50 6.10 23.3 1 0.00 NA 29.65 0.58 1.83

8/23/02 St. Albans C -3 9:50 6.10 23.3 2 25.67 NA 34.25 0.43 1.67

8/23/02 St. Albans C -surf 9:35 6.10 23.3 1 32.08 16.02 33.63 0.42 0.71

8/23/02 St. Albans C -surf 9:35 6.10 23.3 2 24.75 NA 34.88 0.42 2.14
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
8/23/02 St. Albans D 9:30 9.15 23.3 2 19.25 NA 20.71 0.4 1.35

8/23/02 St. Albans E -1.5 8:58 23.4 1 27.50 NA 39.67 0.43 1.51

8/23/02 St. Albans E -1.5 8:58 23.4 2 20.17 NA 32.17 0.47 2.62

8/23/02 St. Albans E -3 9:05 23.4 1 31.16 NA 27.72 0.46 1.03

8/23/02 St. Albans E -3 9:05 23.4 2 2.75 NA 25.35 0.47 1.03

8/23/02 St. Albans E -surf 8:50 23.3 1 26.12 NA 24.88 0.43 0.71

8/23/02 St. Albans E -surf 8:50 23.3 2 8.25 2.08 25.92 0.49 1.83

8/24/02 St. Albans A -surf     NA NA NA NA NA 

8/24/02 St. Albans C -surf    1 NA NA NA NA NA 

8/24/02 St. Albans E -surf    1 NA NA NA NA NA 

8/27/02 Apple Tree E 12:40 7.62 21.2 1 NA NA 10.96 0.37 0.68

8/27/02 Apple Tree E 12:40 7.62 21.2 2 NA NA 10.88 0.34 0.41

8/27/02 Burlington Water- Bay 12:25 17.68 21.3 1 NA NA yes 0.51 0.41

8/27/02 Burlington Water- Bay 12:25 17.68 21.3 2 NA NA 9.27 0.37 0.27

8/27/02 Champlain Water- Bay 13:50 23.17 21.5 1 NA NA 11.93 0.41 1.35

8/27/02 Champlain Water- Bay 13:50 23.17 21.5 2 NA NA 9.20 0.36 0.54

8/27/02 Inner Harbor N 12:00 7.01 21.4 1 NA NA 12.37 0.39 1.08

8/27/02 Inner Harbor N 12:00 7.01 21.4 2 NA NA 14.70 0.37 0.81

8/27/02 Juniper Island 13:05 24.39 21.3 1 NA NA 9.02 0.36 0.14

8/27/02 Juniper Island 13:05 24.39 21.3 2 NA NA 13.02 0.33 0.68

8/27/02 Lakeside S 14:06 4.57 21.6 1 NA NA 11.10 0.31 1.35

8/27/02 Lakeside S 14:06 4.57 21.6 2 NA NA 8.55 0.33 0.81

8/27/02 North Beach 12:15 7.01 21.2 1 NA NA 7.84 0.37 1.76

8/27/02 North Beach 12:15 7.01 21.2 2 NA NA 9.45 0.34 0.41

8/27/02 Outer Harbor S 14:18 18.29 21.4 1 NA NA 8.91 0.34 0.95

8/27/02 Outer Harbor S 14:18 18.29 21.4 2 NA NA 8.38 0.33 1.76

8/27/02 Red Rocks Beach 13:40 6.10 21.4 1 NA NA 8.55.571 0.34 0.95

8/27/02 Red Rocks Beach 13:40 6.10 21.4 2 NA NA 9.80 0.41 0.95

8/27/02 Windmill Point    1 NA NA NA NA NA 

8/28/02 Sta 16   21 1 NA NA NA NA NA 

8/28/02 Sta 19   19.8 1 NA NA NA NA NA 

8/28/02 Sta 21   21 1 NA NA NA NA NA 
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
8/29/02 St. Albans A -1.5 12:30 4.27 21.9 2 68.26 NA 67.81 0.88 1.61

8/29/02 St. Albans A -3  4.27 21.9 1 64.16 NA 63.07 0.77 1.61

8/29/02 St. Albans A -3  4.27 21.9 2 72.41 NA 66.58 0.81 1.20

8/29/02 St. Albans A -surf 12:30 4.27 21.9 1 66.91 19.74 69.30 1 1.61

8/29/02 St. Albans A -surf 12:30 4.27 21.9 2 85.24 33.87 77.72 1.05 1.34

8/29/02 St. Albans B -surf 12:15 21.5 1 39.41 5.85 41.32 0.56 0.93

8/29/02 St. Albans B -surf 12:15 21.5 2 40.33 8.38 47.45 0.64 0.80

8/29/02 St. Albans C -1.5  7.01 21.6 1 10.08 NA 35.26 0.6 1.07

8/29/02 St. Albans C -1.5  7.01 21.6 2 66.98 NA 33.16 0.5 0.80

8/29/02 St. Albans C -3 12:00 7.01 21.6 1 30.25 NA 30.66 0.44 0.66

8/29/02 St. Albans C -3 12:00 7.01 21.6 2 9.17 NA 33.25 0.62 0.53

8/29/02 St. Albans C -surf 11:45 7.01 21.6 1 382.22 NA 27.17 0.5 0.80

8/29/02 St. Albans C -surf 11:45 7.01 21.6 2 14.67 15.10 25.44 0.41 1.07

8/29/02 St. Albans D -surf 11:30 9.15 21.5 1 19.25 NA 19.12 0.36 0.80

8/29/02 St. Albans D -surf 11:30 9.15 21.5 2 25.67 NA 21.32 0.35 1.07

8/29/02 St. Albans E -1.5  16.77 21.5 1 15.58 NA 18.16 0.29 0.12

8/29/02 St. Albans E -1.5  16.77 21.5 2 NA NA 18.24 0.31 0.66

8/29/02 St. Albans E -3 11:25 16.77 21.5 1 12.83 NA 15.48 0.33 0.66

8/29/02 St. Albans E -3 11:25 16.77 21.5 2 15.58 NA 17.02 0.45 0.39

8/29/02 St. Albans E -surf 11:30 16.77 21.5 1 NA 9.87 18.76 0.35 0.53

8/29/02 St. Albans E -surf 11:30 16.77 21.5 2 8.25 7.67 17.52 0.33 0.39

8/29/02 Sta 25   20.9 1 NA NA NA NA NA 

8/30/02 St. Albans A -surf    1 NA NA NA NA NA 

8/30/02 St. Albans E -surf    1 NA NA NA NA NA 

9/3/02 St. Albans A -beach   21.3 1 83.94 NA NA NA NA 

9/3/02 St. Albans A -surf   21.3 1 52.93 NA 68.11 0.78yes 

9/3/02 St. Albans A -surf   21.3 2 48.97 NA 68.65 0.8yes 

9/3/02 St. Albans D -surf 10:45 8.23 1 13.23 NA 21.75 0.42yes 

9/3/02 St. Albans D -surf 10:45 8.23 2 12.86 NA 19.56 0.39yes 

9/3/02 Sta 33   19.4 1 NA NA NA NA NA 

9/4/02 Sta 34   20.1 1 NA NA NA NA NA 

9/4/02 Sta 40   20.1 1 NA NA NA NA NA 
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
9/9/02 Burlington Water- Raw    1 NA NA NA NA NA 

9/9/02 Sta 02   20.5 1 NA NA NA NA NA 

9/9/02 Sta 04   20.8 1 NA NA NA NA NA 

9/10/02 Apple Tree E 12:50 7.62 22.3 1 NA 0.35 yes 0.34 0.03

9/10/02 Apple Tree E 12:50 7.62 22.3 2 NA NA 9.65 0.37 1.53

9/10/02 Burlington Water- Bay 12:35 17.68 21.6 1 NA 0.83 9.12 0.36 0.44

9/10/02 Burlington Water- Bay 12:35 17.68 21.6 2 NA 0.50 7.72 0.36 0.03

9/10/02 Champlain Water- Bay 14:06 23.17 21.9 1 NA 0.64 8.41 0.35 0.99

9/10/02 Champlain Water- Bay 14:06 23.17 21.9 2 NA 0.63 8.25 0.34 1.67

9/10/02 Inner Harbor N 12:08 7.01 22.2 1 NA 0.50 10.35 0.33 1.40

9/10/02 Inner Harbor N 12:08 7.01 22.2 2 NA NA 10.35 0.31 1.26

9/10/02 Juniper Island 13:15 24.39 20.8 1 0.00 0.67 10.70 0.37 1.40

9/10/02 Juniper Island 13:15 24.39 20.8 2 NA NA 12.46 0.36 1.12

9/10/02 Lakeside S 14:20 4.57 22.5 1 NA 0.46 8.51 0.37 0.44

9/10/02 Lakeside S 14:20 4.57 22.5 2 NA NA 8.01 0.37 0.03

9/10/02 North Beach 12:22 7.01 22.4 1 NA 2.22 9.12 0.36 0.44

9/10/02 North Beach 12:22 7.01 22.4 2 NA 0.78 12.11 0.45 0.58

9/10/02 Outer Harbor S 14:36 18.29 21.6 1 NA 0.53 yes 0.33 0.44

9/10/02 Outer Harbor S 14:36 18.29 21.6 2 NA NA 8.42 0.36 0.03

9/10/02 Red Rocks Beach 13:50 6.10 22.4 1 NA NA 7.89 0.43 1.81

9/10/02 Red Rocks Beach 13:50 6.10 22.4 2 NA NA 7.54 0.46 0.99

9/10/02 Windmill Point    1 NA NA NA NA NA 

9/12/02 C surface     2 NA NA NA 0.45NA 

9/12/02 St. Albans A -4  4.27 1 NA NA 71.93 0.83 5.08

9/12/02 St. Albans A -4  4.27 2 NA NA 68.39 0.84 5.47

9/12/02 St. Albans A -surf  4.27 1 NA 4.56 75.20 0.85 4.16

9/12/02 St. Albans A -surf  4.27 1 NA NA 62.36 0.74 5.08

9/12/02 St. Albans A -surf  4.27 2 NA NA 82.07 yes 5.21

9/12/02 St. Albans B -surf  4.57 1 NA 2.72 99.20 0.85 3.50

9/12/02 St. Albans B -surf  4.57 2 NA 5.34 94.18 0.95 4.42

9/12/02 St. Albans C -5  6.71 1 NA NA 35.56 0.47 2.32

9/12/02 St. Albans C -5  6.71 2 NA NA 32.84 0.45 1.92
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
9/12/02 St. Albans C -surf  6.71 2 NA 5.08 35.38 yes 2.18

9/12/02 St. Albans D -surf 12:10 8.54 20.3 1 NA 4.60 51.02 0.59 1.92

9/12/02 St. Albans D -surf 12:10 8.54 20.3 2 NA 6.23 53.02 0.58 2.45

9/12/02 St. Albans E    1 NA NA yes yes yes 

9/12/02 St. Albans E    2 NA NA yes yes yes 

9/16/02 Champlain Water- Finish    1 NA NA NA NA NA 

9/16/02 Champlain Water- Raw    1 NA NA NA NA NA 

9/17/02 St. Albans A -boatlaunch 4.88 1 NA NA NA NA NA 

9/17/02 St. Albans A -deep  4.88 1 20.29 NA 62.25 0.83 5.68

9/17/02 St. Albans A -deep  4.88 2 21.04 NA 63.32 0.89 4.19

9/17/02 St. Albans A -deep  4.88 2 NA NA NA NA 3.78

9/17/02 St. Albans A -surf  4.88 1 23.83 13.15 54.09 0.71 4.60

9/17/02 St. Albans A -surf  4.88 2 21.08 13.09 54.09 0.73 3.65

9/17/02 St. Albans D -surf  8.23 1 13.75 5.17 48.09 0.35 1.89

9/17/02 St. Albans D -surf  8.23 2 9.89 4.84 19.63 0.38 1.89

9/18/02 Missisquoi Bay rte 78 access   1 NA NA NA 34.7NA 

9/18/02 St. Albans A -deep    1 NA NA NA   

9/18/02 St. Albans A -surf    1 NA NA NA   

9/18/02 St. Albans A -surf    1 NA NA NA   

9/19/02 Missisquoi Bay rte 78 access   1 NA NA 3307.02   

9/24/02 Apple Tree E 12:52 7.62 19.1 1 NA 0.10 7.55 0.33 1.22

9/24/02 Apple Tree E 12:52 7.62 19.1 2 NA NA 8.28 0.34 1.36

9/24/02 Burlington Water- Bay 12:37 17.68 18.8 1 NA 1.20 8.01 0.32 0.12

9/24/02 Burlington Water- Bay 12:37 17.68 18.8 2 NA 1.46 8.37 0.34 0.12

9/24/02 Champlain Water- Bay 14:30 23.17 18.9 1 NA 0.80 7.75 0.39 0.12

9/24/02 Champlain Water- Bay 14:30 23.17 18.9 2 NA 1.07 12.25 0.33 0.12

9/24/02 Inner Harbor N 12:10 7.01 19 1 NA 0.22 9.28 0.38 1.49

9/24/02 Inner Harbor N 12:10 7.01 19 2 NA NA 9.28 0.35 1.36

9/24/02 Juniper Island 13:20 24.39 18.7 1 NA NA 6.09 0.32below detection

9/24/02 Juniper Island 13:20 24.39 18.7 2 NA NA 6.92 0.35below detection

9/24/02 Lakeside S 14:48 4.57 19.4 1 NA NA 7.34 0.32 0.26

9/24/02 Lakeside S 14:48 4.57 19.4 2 NA NA 7.38 0.34 0.12
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
9/24/02 North Beach 12:25 7.01 19 2 NA 4.17 10.52 0.33 0.26

9/24/02 Outer Harbor S 15:00 18.29 18.9 1 NA NA 8.23 0.38below detection

9/24/02 Outer Harbor S 15:00 18.29 18.9 2 NA NA 8.92 0.31 0.12

9/24/02 Red Rocks Beach 14:20 6.10 19 1 NA 0.70 14.37 0.33 0.26

9/24/02 Red Rocks Beach 14:20 6.10 19 2 NA 0.40 7.34 0.31 0.12

9/25/02 Sta 07   20 1 NA NA NA NA NA 

9/25/02 Sta 09   18.2 1 NA NA NA NA NA 

9/26/02 St. Albans A -4.5 11:30 4.27 1 23.68 NA 42.07 0.59 1.08

9/26/02 St. Albans A -4.5 11:30 4.27 2 21.39 NA 42.77 0.58 1.49

9/26/02 St. Albans A -surf  4.27 1 22.15 5.85 40.67 0.71 0.68

9/26/02 St. Albans A -surf  4.27 2 16.04 5.11 41.37 0.62 1.49

9/26/02 St. Albans B -boatlaunch 10:55  1 1906.53 NA NA NA NA 

9/26/02 St. Albans B -boatlaunch east 10:55  1 NA NA NA NA NA 

9/26/02 St. Albans B -boatlaunch west 10:55  1 NA NA NA NA NA 

9/26/02 St. Albans B -surf    1 16.04 5.69 32.60 0.7 0.41

9/26/02 St. Albans B -surf    2 15.28 5.84 29.96 0.49 0.54

9/26/02 St. Albans C -surf   19.9 1 14.32 5.82 23.82 0.4 0.81

9/26/02 St. Albans C -surf   19.9 2 12.03 5.11 23.30 0.41 0.41

9/26/02 St. Albans D -surf   19.9 1 7.20 4.75 24.35 0.4 0.68

9/26/02 St. Albans D -surf   19.9 2 13.09 4.89 yes 0.38 0.41

9/26/02 St. Albans E -surf   19.9 1 12.03 1.46 22.42 0.36 0.54

9/26/02 St. Albans E -surf   19.9 2 14.32 5.36 24.00 0.34 0.27

10/2/02 Alburg 11:55  1 1.38 NA 15.48 0.36NA 

10/2/02 Alburg 11:55  2 1.38 NA 13.41 0.28NA 

10/2/02 Missisquoi Rt 78 access 11:30  1 13.29 NA 47.72 0.54NA 

10/2/02 Missisquoi Rt 78 access 11:30  2 12.03 NA 49.10 0.6NA 
10/2/02 St. Albans A-beach    1 33.91 NA 132.34 1.97NA 

10/2/02 St. Albans A-beach    2 NA NA 121.31 1.64NA 

10/2/02 St. Albans B-boat launch   1 NA 2.86 27.17 0.4NA 

10/2/02 St. Albans B-boat launch   2 46.95 NA 28.07 0.41NA 

10/3/02 St. Albans B-boat launch   1 NA NA NA NA NA 

10/3/02 Sta 40    1 NA NA NA NA NA 
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Date Location 
Time of  

Sampling 

Approximate
 Overall Depth

 of Site, m Temp, oC Rep 
Whole Water 

Chl, ug/L Net Chl, ug/L Total P Total N 
Soluble  

Reactive P 
10/3/02 Sta 50   14.9 2 NA NA NA NA NA 

10/8/02 Apple Tree E 12:51 7.62 15.8 1 NA NA 8.55 yes 2.18

10/8/02 Apple Tree E 12:51 7.62 15.8 2 NA NA 8.91 yes 1.63

10/8/02 Burlington Water- Bay 12:40 17.68 15.9 1 NA NA 8.59 0.34yes 

10/8/02 Burlington Water- Bay 12:40 17.68 15.9 2 NA NA 9.98 0.35 1.90

10/8/02 Champlain Water- Bay 14:05 23.17 16 1 NA NA 7.84 0.33 1.36

10/8/02 Champlain Water- Bay 14:05 23.17 16 2 NA NA 8.13 0.36 0.95

10/8/02 Inner Harbor N 12:14 7.01 16 1 NA NA 8.74 0.41 1.22

10/8/02 Inner Harbor N 12:14 7.01 16 2 NA NA 10.70 0.35 1.08

10/8/02 Juniper Island 13:16 24.39 15.4 1 1.93 NA 11.13 0.36 0.67

10/8/02 Juniper Island 13:16 24.39 15.4 2 NA NA 8.41 0.36 0.95

10/8/02 Lakeside S 14:21 4.57 16 1 NA NA 9.65 0.38 2.73

10/8/02 Lakeside S 14:21 4.57 16 2 NA NA yes-L 0.39 2.73

10/8/02 North Beach 12:27 7.01 16 1 NA NA 6.75 0.33 1.22

10/8/02 North Beach 12:27 7.01 16 2 NA NA 9.45 0.36 1.49

10/8/02 Outer Harbor S 14:33 18.29 16 1 NA NA 8.25 0.34 0.95

10/8/02 Outer Harbor S 14:33 18.29 16 2 NA NA 8.41 0.34 1.08

10/8/02 Red Rocks Beach 13:55 6.10 16.1 1 NA NA 10.74 0.32 1.63

10/8/02 Red Rocks Beach 13:55 6.10 16.1 2 NA NA 8.55 0.37 1.36

10/10/02 Missisquoi Rt 78 access 11:20  1 NA NA 51.69 0.58NA 

10/10/02 Missisquoi Rt 78 access 11:20  2 24.44 NA 56.40 0.6NA 

10/10/02 St. Albans A-beach 10:55  1 12.22 NA 64.79 0.75NA 

10/10/02 St. Albans A-beach 10:55  2 NA NA 61.57 0.75NA 

10/10/02 St. Albans B-boat launch 10:40  1 4.58 0.35 76.71 0.36NA 

10/10/02 St. Albans B-boat launch 10:40  2 13.09 0.34 40.64 0.39NA 

10/11/02 St. Albans A-beach    1 NA NA NA NA NA 

10/11/02 St. Albans B-boat launch   1 NA NA NA NA NA 

10/16/02 Missisquoi Rt 78 access 11:40  1 17.76 NA 45.71 0.52 NA 

10/16/02 Missisquoi Rt 78 access 11:40  2 8.25 NA 46.65 0.56 NA 

10/16/02 St. Albans A-beach 10:45  1 24.44 NA 57.58 0.77 NA 

10/16/02 St. Albans A-beach 10:45  2 16.50 NA 61.96 0.73 NA 

10/16/02 St. Albans B-boat launch 11:00  1 13.75 2.05 28.83 0.33 NA 
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1.0 Cyanobacteria 
 
Cyanobacteria are the most recent name applied to a group of organisms that have similarities to both algae 
and bacteria.  Previous names used for these organisms include: 

• blue-green algae  (noted here as BGA) 
• blue-greens 
• myxophyceans 
• cyanophytes 

 
They are widely distributed throughout the world, and are an important group, both ecologically and from a 
human health perspective.  BGA provide both benefits; they are: 

• important primary producers in aquatic systems worldwide 
• a food source for people and organisms, for example, Spirulina (non-toxic) is a readily 

available food product for people 
• contribute to soil and sediment fertility 

But BGA can also: 
• compromise water quality by excessive growth 
• produce compounds that create noxious tastes and odors 
• produce non-toxic compounds that irritate the skin and mucous membranes  
• produce toxin compounds that can cause serious illness or death 

 
2.0 Ecology and Routes of Human Exposure 
 
Cell organization and pigmentation.  While often grouped with the algae, BGA cellular organization is 
more similar to that of bacteria.  They do not have internal membrane-bound organs or organelles such as 
chloroplasts, nuclei and mitochondria.  They are photosynthetic, and possess chlorophyll a and an accessory 
pigment, phycocyanin.  This combination of pigments gives them their characteristic blue-green color and 
their common name. 
 
Habitat.  BGA are found in almost all aquatic habitats and in many terrestrial ones.  They are a major 
component of the plankton in fresh water and marine environments, including thermal hot springs.  They are 
also a major component of some desert crusts, shoreline soils and even colonize volcanic ash.  They can be 
found from the Arctic/Antarctic to Africa and South America.  
 
While increasing eutrophication often leads to high densities of BGA, they are not limited to nutrient-rich 
locations.  Many taxa are “nitrogen fixers” and utilize atmospheric nitrogen for growth when other sources 
are unavailable.  This enables them to grow in nutrient-limited systems and also to outgrow other algae when 
nitrogen becomes limited in a phosphorus-rich environment.  
 
Bloom formation.  BGA have a variety of light preferences and can be found at the surface or at great 
depths.  Many taxa are able to form gas vacuoles, essentially bubbles, within their cells and use these to 
regulate their position in the water column to achieve maximum light for photosynthesis.  When high 
densities of BGA are present in a water body, they begin to shade each other.  As available light at depth 
decreases, BGA move toward the surface.  Under calm water conditions they can accumulate in very high 
densities in the upper water, forming thick layers covering large areas.  These accumulations are called 
“blooms” or “scum.”  Blooms can also occur along shorelines during strong wind events, when surface water 
carrying high densities of BGA is pushed shoreward.  
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 A 
 
 

 B 
 
 
Toxins.  The first scientifically documented occurrence of toxic BGA was in 1847, but poisonous “green” 
waters were mentioned in historical documents in China over 1000 years ago (Chorus and Bartram 1999).  In 
the last decade, incidences of toxicity associated with BGA have occurred in the US and many other places 
throughout the world.  In one famous instance, 136 kidney dialysis patients in a hospital in Caruara, Brazil 
were exposed to water containing BGA toxins and more than 50 of them died (Carmichael 1998).   
 

On windy days, BGA scums 
often accumulate along the 
shoreline (A).  Looking down 
from the surface, the scum 
sometimes looks like a paint 
spill (B).   
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There are four types of BGA toxins, outlined in the following table.  The most common groups are the 
microcystins, a liver toxin, and anatoxin, a neurotoxin.  Both of these types of toxin have been documented 
in Lake Champlain.   
  

Type of Toxin Name Affects Taxa 
 
cyclic peptide 

 
microcystins 

 
liver 

multiple including Microcystis 
and Anabaena 

cyclic peptide nodularin liver Nodularia 
alkaloid anatoxin nervous system Anabaena, Aphanizomenon 
lipopolysaccharide LPS skin all 

 
 
In most cases, toxin production has affected livestock such as cattle, sheep and horses.  Waterfowl can also 
be affected.  Here on Lake Champlain, dogs swimming and drinking lake water, and eating material 
accumulated along the shoreline have become ill and died.   While the BGA are healthy, most of the toxins 
remain inside the cells.  However, when the cells begin to break down or they are mechanically damaged by 
strong wind and waves, the toxins are released into the water.  The strong acids in the stomachs of most 
animals and people will also release the toxins from the cells after ingestion.   
 
Human exposure has been documented in two primary ways: ingesting water while swimming and through 
drinking water sources.  Examples of acute human response cited by Chorus and Bartram (1999) include:   

• Saskatchewan Canada in 1959 when residents, ignoring posted warnings and livestock deaths, 
swam in a lake with heavy BGA populations.  Thirteen persons became ill with headaches, 
nausea, painful diarrhea, and muscular pain.    

• the UK in 1989 when 10 of 20 recruits completing swimming and canoe training in water 
containing dense BGA developed vomiting, blistered lips, sore throats and diarrhea.  Two 
developed severe pneumonia requiring hospitalization.  The severity of the response seemed to be 
linked to individual swimming abilities. 

• In Australian study in 1995 elevated incidence of vomiting, skin irritation, and flu symptoms 
within a week of exposure.  Symptoms increased with increasing length of exposure and density 
of BGA cells. 

 
The effects long-term human exposure to low levels of cyanobacterial toxins has not been fully evaluated. 
However, chronic exposure to low levels has lead to increased tumor formation in mice (Chorus and Bartram 
1999).   
 
Human Health Guidelines.  The lack of concrete data linking human health conditions to exposure to BGA 
makes it difficult to establish guidelines regarding exposure.  The World Health Organization has issued a 
provisional guideline of 1.0 µg/L for microcystin-LR in drinking water based on chronic exposure (WHO 
1998).  Australia is suggesting 1.0 µg/L anatoxin in drinking water.  The US currently has no guidelines, 
although many communities are using 1.0 µg/L microcystin.   
 
BGA and Toxins in Lake Champlain.  In Lake Champlain, BGA are a common component of the lake 
plankton and blooms have been noted over the last decade.  In September 1999, two dogs died after ingesting 
water at Juniper Island in Burlington Bay, and 2 additional dogs died in 2000 near Plattsburgh, NY after 
ingesting lake water.  From August through September 2001, a dense bloom of Microcystis along the 
northern shore of Missisquoi Bay in Quebec resulted in the closure of the Phillipsburg drinking water facility 
and posted warnings along beaches prohibiting swimming.   



Appendix E 

 76

 
In Burlington Bay, the levels of toxins at the major swimming beaches and at the two water plants remained 
quite low during the summer of 2001 (Watzin et al. 2002). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bars indicate the percent of total cells represented by BGA.  Diamonds indicate total cell densities.  
Circles represent microcystin concentration: white – not tested    stippled – below detection   gray – 

below 1 µg/L   black – greater than 1 µg/L.  “A” indicates that anatoxin was detected. 
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Samples from other locations on Lake Champlain have shown much higher densities of algae and much 
higher toxin concentrations (Watzin et al. 2002).    In scums in Missisquoi Bay, for example, cell counts can 
be in the billions and microcystin levels in the hundreds of µg/L.   
 
3.0 Identifying and Sampling BGA  
 
Dense algal populations can be seen in water as: 

• discoloration – usually a greenish tinge through the entire water column 
• visible particulates or strands – usually greenish, but also purplish or yellowish 
• scums, clumps or bands of accumulated material at the surface – may be along shorelines, 

amongst drifting vegetation and debris, or accumulating as windrows in open water 
 
Dense algal populations are usually not BGA if: 

• the material is bright green 
• the material consists of long cohesive strands 
• the material is coarse rather than gelatinous 
• the material is attached to sediments or debris in the water 

 
The following photos show some of the manifestations of BGA in Lake Champlain during 2001 and 2002. 

 

 

 
 

Algae bloom at Phillipsburg, 
Quebec on Missisquoi Bay, 
September 19, 2001 

Algae bloom at Venise, Quebec on 
Missisquoi Bay, July 16, 2002 
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Getting a Sample.  Algae can be collected: 

• as a grab sample from a dense accumulation; or  
• by using a net to concentrate a dispersed population.   

 
Use clean containers.  Identify the algae microscopically immediately, or preserve for later identification.  
Because of their gas vacuoles, BGA will float to the top of any chamber used for microscopic evaluation, 
where they may be overlooked.  Preservation using Lugol’s iodine solution disrupts the vacuoles and the 
BGA sink, but iodine also destroys the natural coloration that may be useful for identification. 
 

Windrows of 
Gloeotrichia in St. 
Albans Bay, VT, 
August 8, 2002. 

Clumps of Anabaena 
in St. Albans Bay, VT, 
August 15, 2002.   



Appendix E 

 79

Toxins can be collected 
• from plankton, before the cells decay; or 
• from water during a bloom or as a bloom decays. 

 
Use clean acid-washed containers.  Plankton should be extracted before analysis using ELISA (enzyme 
linked immunosorbant assay). 
 
 
Taxon Identification.  Included here is a photograph of a typical mix of common BGA and other taxa in 
Lake Champlain.  The letters below indicate the species names. 
 

 
 

A = Anabaena circinalis    D = Microcystis aeruginosa 
B = Anabaena flos-aquae    E = Gloeotrichia echinulata 
C = Aphanizomenon flos- aquae   F = Coelosphaerium sp. 

 
 
 
 
Estimating BGA abundance.  When densities of BGA are low, it is unlikely that toxin concentrations 
would reach levels of concern.  Therefore, it is useful to have density data when assessing the potential risks 
associated with a particular area of water.  First, distinguish among colonies composed of many cells such as 
Microcystis and single organisms.  Note that the size of the cells can vary greatly among the different taxa.  
It is very difficult to accurately count the number of cells in large colonies of BGA, therefore, it is useful to 
divide the counts into size categories for taxa such as Microcystis, Anabaena, and Aphanizomenon.  
Sampling with a net significantly reduces the number of small celled and single celled taxa observed.  Be 
sure to note whether the sample was whole water or net plankton when reporting results. 
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Standard Methods for the Evaluation of Water and Wastewater (APHA) is a good reference book for helping 
to determine which methods of collection and enumeration will work best for your purpose. 
 
 
Putting Your Data to Use.  One goal of BGA population density assessments is to provide the public with 
the information they need to protect themselves from possible exposure to BGA toxins.  We have developed 
a prototype monitoring and public alert system based on the recommendations in Chorus and Bartram 
(1999).  The system is as follows. 
 
 
Tiered Sampling and Alert Framework for Blue Green Algae in Lake Champlain 
 
Initial Screening:  The first stage of monitoring is designed to locate developing BGA populations.  In this 
stage, vertical plankton net tows (63µm net, upper 3 m of the water column) are used to concentrate surface 
waters for microscopic analysis of the BGA present.  Samples should be screened within 48 hours to 
determine if potential toxin-producing BGA are present.  Samples should be collected monthly in the spring 
and early summer, and twice a month from mid-summer through the fall, when BGA blooms are most likely.  
Once potential toxin-producing species have been identified, progress to the next level.   
 
Quantitative Monitoring:  At this stage, sampling at sites where potential toxin sampling should continue at 
a frequency of twice a month.  Sampling method continues to be a vertical plankton net tow (63µm net, 
upper 3 m of the water column), but samples should be fully enumerated.  Detection of BGA at densities of 
500 cells per mL in the upper 3 m of the water column will trigger the progression to the next level. 
 
Vigilance Level:  At this stage, net samples for both phytoplankton and chlorophyll a should be collected 
once a week at mid-day from locations where potential toxin-producing BGA have reached densities of 2000 
cells per mL in the upper 3 m of the water column.  Chlorophyll a is useful because it provides a means of 
standardizing data reports.  Because warm calm conditions can result in rapid accumulation of BGA at the 
surface, weather conditions should influence the specific sampling days.   Public health officials should also 
be notified at this stage that BGA are abundant and under certain conditions could accumulate at the surface. 
 
Samples should be enumerated within 48 hrs.  BGA densities of more than 2000 cells per mL or 1 µg 
chlorophyll a per L with greater than 80% of the cells represented by BGA will trigger the progression to the 
next level.  
 
Alert Level 1:  At this stage, there is a large amount of accumulated algal biomass in the upper water 
column and toxin production could pose a risk to people and animals.  Whole water samples should be 
collected on a weekly basis at mid-day to determine algal density, chlorophyll a concentration and toxin 
concentration, more frequently if conditions warrant.  Whole water samples at this stage replaces net 
sampling into order to reduce the loss of colony fragments through the net.   
 
Subsamples for toxin analysis should be screened immediately for microcystin by enzyme-linked 
immunosorbant assays (ELISA).  UVM, SUNY Syracuse (Greg Boyer’s laboratory) and the VT DOH 
laboratory in Burlington have capability to do these analyses.  The turnaround for the ELISA method is a few 
hours.  If potential anatoxin-producing species are found, then an addition subsamples should be submitted 
for these analyses, which take several days.   
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ELISA results should be communicated to public health officials, along with appropriate level of concern.  
Ambient toxin concentrations above the World Health Organization’s guideline of 1 µg per L microcystin 
represent a potential threat to human health and will trigger progression to the next level.  
 
By relying on the results of the ELISA for action, we may miss anatoxin-producing blooms, but technology 
offers no rapid screening method for anatoxin at this time.   If anatoxin-producing species predominate in a 
bloom, this information should factor into the appropriate communication to public health officials.   
 
Alert Level 2:  Significant toxin concentrations have been documented in the water at this level.  Sampling 
should continue as described for Alert Level 1.  Public health should be notified of the toxin concentrations 
and advisories may be issued concerning recreational activities and consumption of water.  Frequent 
sampling to track toxin and chlorophyll concentrations should continue until the bloom subsides and toxin 
concentrations fall below 1 µg per L microcystin.    
 
The state Department of Health is responsible for issuing public health advisories.  Town and private beach 
owners should contact their local Health Department officials for advise about posting appropriate warnings.   
 
 
 
 
 
 
 
 



Appendix E 

 82

Outline of Draft Tiered Sampling and Alert Framework 
 
Qualitative sampling 

Frequency: Monthly 
 
Collect: Vertical plankton tows (63um net, upper 3 m)    

Screened within 48 hours  
 
Conclusions: If potential toxin-producing taxa, proceed to quantitative sampling 
 

Quantitative sampling 
Frequency: 2/month 
 
Collect: Vertical plankton tow (63um net, upper 3m) 
  Full enumeration within 48 hours 
 
Conclusions: If BGA reaches densities reach 500 cells/mL, proceed to vigilance level  

 
Vigilance level 

Frequency: 1/wk at mid-day 
 
Collect: Vertical plankton tow (63um net, upper 3m) 
  Full enumeration within 48 hours 

Net Chlorophyll a samples  
 
Conclusions: If BGA exceed 2000 cells/mL or Chl a exceeds 1µg/L with greater than  

    80% of natural units BGA, proceed to Alert Level 1 
Return to quantitative sampling if densities fall below 500 BGA cells/mL 
Notify public health officials that BGA are abundant and blooms could form 
 

Alert Level 1 
Frequency: 1/wk at mid-day (or more frequently as needed) 
 
Collect: Whole water phytoplankton samples 
  Whole water chlorophyll a 
  Whole water toxin samples  
 
Conclusions: If microcystin concentration exceeds 1µg/L, proceed to Alert Level 2 
  Notify public health officials of potential risks to humans and animals  

 
Alert Level 2 

Frequency: 1/wk at mid-day (or more frequently as weather conditions dictate) 
 
Collect: As for alert level 1 
 
Conclusions: Return to Alert Level 1 if microcystin concentration drops below 1 µg/L 

  Notify public health officials that significant risk to humans and animals exists.   
Advisories should be issued. 
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Additional Resources   
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of Microcystis aeruginosa. J. Great Lakes Res. 26: 241-249. 
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World Health Organization. 1998.  Guidelines for Drinking Water Quality. 2nd ed. Addendum to Volume 2, 
Health Criteria and Other Supporting Information.  World Health Organization, Geneva. 

 
 
Useful Internet sites 
 
www.lcbp.org/bgalgae.htm 
www-cyanosite.bio.purdue.edu 
www.des.state.nh.us/wmb/algae.htm 
www.des.state.nh.us/factsheets/wmb/wmb-10.htm 
www.aims.gov.au/arnat 
www.hc.sc.gc.ca/ehp/ehd/catalogue/general/iyh/algea.htm 
 
 
Laboratories that do Algal Analyses 
 
Alchemy Environmental Laboratory 
315 New York Rd., Suite 85 
Plattsburgh, NY  12903 
(888) 564-1720 
 
Aquatec Biological Services 
273 Commerce St. 
Williston, VT  05495 
(802) 860-1638 
 
Analytical Services Inc 
130 Allen Brook Ln 
Williston, VT  05495 
(802) 878-5138 
 
 
If your sample contains large numbers of potential toxin-producing BGA species (> 2,000 cell/mL) then 
contact the Department of Health Laboratory [800-660-9997 (in-state only) or 802-863-7336] for further 
information about how to proceed with additional analyses for toxins.   
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Appendix F.  Meteorological Data Summary, Colchester Reef, Summer, 2002 
 

Relative 
Humidity 

Barometeric 
Pressure Light 

Maximum 
Wind 
Speed 
(m/s) 

Horizontal 
Wind 

Resultant 
Wind 

Wind Direction 
(Compass 
Direction) 

 Standard 
Deviation of 

Wind 
Direction 

        
63.96 1008.97 250.74 6.98 6.20 6.16 (210.67) SW 5.59 
40.11 1003.00 -6.58 0.54 0.37 0.30 (0.09) N 0.00 
89.70 1014.00 930.00 12.72 11.40 11.38 (360) N 67.54 

        
75.01 1008.24 200.25 5.83 5.25 5.22 (154.32) SE 5.61 
45.06 1003.00 -8.23 1.09 0.63 0.63 (0.06) N 0.00 
91.70 1013.00 839.00 11.70 11.07 11.05 (359.3) N 40.51 

        
72.61 1011.82 207.27 7.77 7.03 6.99 (201.84) SW 5.31 
42.31 1004.00 -9.88 0.35 0.35 0.35 (0.24) N 0.00 
92.90 1020.00 877.00 14.38 13.29 13.27 (359.7) N 44.23 

        
78.47 1004.04 186.06 6.55 5.85 5.82 (213.27) SW 5.29 
39.33 997.00 -19.75 0.35 0.35 0.23 (34.37) NE 0.00 
93.70 1010.00 879.00 12.95 12.12 12.11 (359.4) N 47.49 

        
69.68 1011.86 220.32 6.02 5.28 5.24 (216.28) SW 6.30 
39.05 1003.00 -8.23 0.35 0.35 0.30 (0.06) N 0.00 
96.60 1018.00 854.00 15.89 14.06 14.02 (359.9) N 55.85 

        
69.99 1008.08 212.93 5.53 4.88 4.83 (191.68) SW 6.11 
34.06 72.40 -8.23 0.55 0.38 0.33 (0.57) N 0.00 
91.90 1015.00 821.00 15.94 12.45 12.23 (359.9) N 70.10 

        
69.52 1011.78 212.28 6.41 5.70 5.67 (165.71) SE 6.54 
31.04 1002.00 -9.07 0.35 0.35 0.14 (0.66) N 0.00 
98.00 1022.00 851.00 14.73 13.94 13.87 (360) N 68.4 

              
73.38 1014.37 198.45 6.26 5.58 5.53 (184.49) SW 7.19 
44.19 1004.00 -4.53 0.35 0.35 0.33 (0.29) N 0.00 
93.00 1026.00 833.00 12.77 11.72 11.70 (359.9) N 68.50 

        
65.76 1008.97 183.14 7.09 6.28 6.24 (216.83) SW 7.33 
31.04 988.00 -9.07 0.35 0.35 0.07 (0.53) N 0.00 
92.00 1021.00 775.00 23.29 20.31 20.23 (360) N 77.00 

        
        

 




