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Table 11c.  Percentage in different classes for Artemia sector means (Table 11a), 2006. 
 

           
 Instars adult adult adult adult adult adult  adult
 1-7 8-11 male fem ? fem e fem c fem n fem tot total total

           
Lakewide (%):   

2/13 99.6 0.1 0.2 0.0 100.0 0.0 0.0 0.1 0.3 100 
3/15 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100 
4/18 100.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100 
5/15 33.7 13.2 22.4 0.3 99.7 0.0 0.0 30.8 53.1 100 
5/24 14.7 3.9 40.2 6.2 92.4 0.8 0.5 41.2 81.4 100 
5/31 15.2 2.4 41.4 13.8 80.9 4.0 1.3 41.0 82.4 100 
6/7 20.4 1.4 41.3 10.7 68.0 18.1 3.1 36.9 78.2 100 

6/14 18.1 2.0 44.1 8.8 53.8 34.7 2.8 35.8 79.9 100 
6/21 23.6 0.8 40.5 5.7 50.5 39.9 3.8 35.0 75.5 100 
6/30 19.1 0.5 43.6 7.3 43.8 46.5 2.4 36.8 80.4 100 
7/6 20.9 0.7 42.5 6.8 39.6 50.7 2.9 35.9 78.4 100 

7/12 18.3 0.9 43.4 6.4 34.4 55.7 3.6 37.4 80.8 100 
7/19 18.6 0.4 47.2 6.9 31.2 58.3 3.6 33.8 81.0 100 
7/26 20.0 0.2 48.6 7.6 28.6 61.1 2.7 31.2 79.8 100 
8/2 13.6 0.0 53.1 7.5 22.6 65.8 4.1 33.3 86.4 100 
8/9 13.8 0.1 50.6 8.1 14.0 74.1 3.8 35.6 86.2 100 

8/17 10.2 0.0 55.2 7.0 10.0 78.9 4.1 34.6 89.8 100 
9/1 13.9 0.0 55.4 6.0 7.2 84.7 2.1 30.7 86.1 100 

9/13 13.1 0.1 60.6 5.4 4.0 85.5 5.2 26.2 86.9 100 
10/3 20.8 1.7 45.7 2.4 6.5 86.4 4.6 31.8 77.5 100 

10/19 75.5 6.9 8.4 0.0 100.0 0.0 0.0 9.1 17.5 100 
11/15 93.3 1.8 4.5 0.0 100.0 0.0 0.0 0.4 4.9 100 
12/13 98.5 0.7 0.0 0.0 100.0 0.0 0.0 0.7 0.7 100 

Western Sector (%):   
2/13 99.6 0.1 0.2 0.0 100.0 0.0 0.0 0.0 0.3 100 
3/15 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 
4/18 100.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100 
5/15 41.4 13.4 19.4 0.4 99.6 0.0 0.0 25.9 45.2 100 
5/24 17.2 2.7 43.6 6.8 90.8 0.9 1.5 36.5 80.1 100 
5/31 20.1 2.4 43.4 14.4 81.4 3.6 0.6 34.1 77.5 100 
6/7 20.9 1.3 43.0 11.8 63.9 20.8 3.5 34.8 77.8 100 

6/14 13.5 2.3 50.3 6.9 50.5 39.9 2.8 33.9 84.2 100 
6/21 18.9 0.7 44.4 3.9 49.0 42.9 4.1 36.1 80.5 100 
6/30 13.8 0.5 50.7 5.5 51.4 40.7 2.4 35.0 85.7 100 
7/6 12.2 0.9 49.0 5.8 42.3 48.9 2.9 37.9 86.9 100 

7/12 13.4 1.2 47.2 5.3 42.8 48.7 3.2 38.2 85.4 100 
7/19 11.6 0.5 51.9 6.6 36.2 54.4 2.8 36.0 87.9 100 
7/26 10.1 0.3 56.0 8.5 35.1 53.8 2.5 33.6 89.6 100 
8/2 9.5 0.0 55.0 7.8 26.1 62.2 3.9 35.5 90.5 100 
8/9 9.5 0.0 55.6 9.8 18.2 69.2 2.7 34.8 90.5 100 

8/17 7.5 0.0 58.8 7.1 12.2 76.8 3.9 33.7 92.5 100 
9/1 9.4 0.0 57.8 5.9 7.8 84.4 1.9 32.8 90.6 100 

9/13 9.5 0.0 65.7 5.8 4.8 84.2 5.2 24.8 90.5 100 
10/3 14.2 1.2 49.2 2.7 5.0 87.7 4.6 35.5 84.7 100 

10/19 74.1 5.9 10.0 0.0 100.0 0.0 0.0 10.0 20.0 100 
11/15 89.4 0.0 8.9 0.0 100.0 0.0 0.0 1.8 10.6 100 
12/13 96.1 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 

(continued  on next page)         
 

(?): undifferentiated egg mass (e):  empty ovisac (c):  cysts (n): nauplii 
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Table 11c (cont.).  Percentage in different classes for Artemia sector means (Table 11a), 2006. 
 

           
 Instars adult adult adult adult adult adult  adult
 1-7 8-11 male fem ? fem e fem c fem n fem tot total total

           
Eastern Sector Mean:   

2/13 99.7 0.1 0.1 0.0 100.0 0.0 0.0 0.1 0.3 100 
3/15 99.9 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 100 
4/18 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 
5/15 30.2 13.1 23.7 0.3 99.7 0.0 0.0 33.0 56.7 100 
5/24 13.2 4.6 38.1 6.0 93.3 0.8 0.0 44.1 82.2 100 
5/31 11.9 2.3 40.1 13.4 80.6 4.2 1.7 45.7 85.8 100 
6/7 19.8 1.5 39.0 9.5 72.6 15.2 2.7 39.7 78.7 100 

6/14 25.4 1.4 34.3 11.5 58.3 27.5 2.8 38.9 73.2 100 
6/21 31.7 1.1 34.0 9.0 53.4 34.3 3.2 33.2 67.2 100 
6/30 27.8 0.5 32.0 10.0 32.8 54.8 2.4 39.7 71.7 100 
7/6 41.6 0.3 26.9 9.7 31.9 55.7 2.7 31.2 58.1 100 

7/12 30.7 0.2 33.9 9.5 11.3 74.6 4.6 35.2 69.1 100 
7/19 36.6 0.1 35.1 8.0 14.9 70.9 6.2 28.2 63.3 100 
7/26 41.4 0.0 32.6 5.1 10.2 81.6 3.1 25.9 58.6 100 
8/2 19.8 0.0 50.1 7.2 16.4 72.0 4.4 30.1 80.2 100 
8/9 22.1 0.1 40.7 5.0 6.4 82.9 5.8 37.0 77.8 100 

8/17 17.4 0.0 45.7 6.8 4.6 84.0 4.6 37.0 82.6 100 
9/1 28.2 0.1 47.7 6.7 4.5 86.1 2.7 24.0 71.7 100 

9/13 20.9 0.1 49.6 4.7 2.5 87.7 5.1 29.4 79.0 100 
10/3 52.1 4.1 29.3 0.0 23.8 71.6 4.5 14.5 43.7 100 

10/19 77.1 8.1 6.6 0.0 100.0 0.0 0.0 8.1 14.8 100 
11/15 94.6 2.4 3.0 0.0 0.0 0.0 0.0 0.0 3.0 100 
12/13 99.1 0.0 0.0 0.0 100.0 0.0 0.0 0.9 0.9 100 

         
 

(?): undifferentiated egg mass (e):  empty ovisac (c):  cysts (n): nauplii 
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Table 12.  Lakewide Artemia instar analysis, 2006 
 

           
        Instars 
 1 2 3 4 5 6 7 8-11 adults total

           
Mean:          

2/13 8,793 354 190 63 32 6  6 20 9,462 
3/15 24,740 2,630 279 46  46  23 17 27,781 
4/18 27,675 63,271 8,991 1,454 368     101,759 
5/15 368 989 1,656 3,403 3,472 2,920 2,070 5,013 21,868 41,759 
5/24 1,127 460 851 1,334 1,150 1,196 1,012 2,093 40,241 49,462 
5/31 3,495 828 276 897 552 437 391 1,150 35,091 43,116 
6/7 9,957 897 92 575 276 345 690 690 48,704 62,225 

6/14 8,416 1,886 506 230 184 230 276 1,610 57,810 71,147 
6/21 9,830 1,276 138 115 184 149 103 322 45,289 57,407 
6/30 5,772 2,506 92 184  69 115 299 39,092 48,129 
7/6 6,496 2,541 11 92  103 92 621 59,454 69,411 

7/12 6,404 4,530 483 195 184 92 195 414 57,051 69,549 
7/19 4,392 2,989 253 92  23 276 276 43,783 52,084 
7/26 3,656 2,460 724 207    92 32,814 39,954 
8/2 2,070 2,426 885 115 23    31,653 37,171 
8/9 2,058 713 195 115     25,594 28,675 

8/17 1,552 1,046 161 46 69 34 23  27,318 30,250 
9/1 874 1,020 221 129 86  11 11 17,973 20,328 

9/13 460 299 201 239 63 75 3 14 13,150 14,504 
10/3 141 236 256 270 299 138 66 112 6,821 8,339 

10/19 52 83 100 118 141 106 75 60 152 888 
11/15 141 112 54 31 20 9 14 6 26 414 
12/13 610 161 33 47 20  7 7 7 892 

Standard error of the mean:       
2/13 2,553 93 84 19 22 6  4 8 2,729 
3/15 8,500 1,273 191 46  46  15 14 9,938 
4/18 11,173 32,560 4,886 811 237     48,848 
5/15 160 242 392 736 614 626 327 832 4,662 7,229 
5/24 256 174 210 459 174 260 152 480 6,960 7,916 
5/31 638 194 110 179 195 160 121 181 4,069 3,424 
6/7 1,900 276 48 210 109 181 255 255 7,156 7,982 

6/14 1,134 317 271 153 96 116 130 681 13,417 14,297 
6/21 1,593 419 96 76 55 94 57 99 9,141 10,407 
6/30 936 523 69 119  48 91 124 6,131 6,365 
7/6 1,074 633 11 92  91 92 278 12,638 13,540 

7/12 2,288 982 168 99 184 92 116 182 15,799 18,841 
7/19 795 807 105 48  23 192 175 20,022 21,272 
7/26 827 777 294 58    59 7,836 7,400 
8/2 521 937 568 91 23    8,988 9,238 
8/9 404 105 93 34     5,617 5,796 

8/17 438 200 86 34 45 24 15  13,855 14,233 
9/1 174 278 78 41 45  7 7 8,303 8,243 

9/13 102 86 94 73 31 26 3 7 5,063 5,036 
10/3 38 39 50 44 89 34 19 29 4,061 4,171 

10/19 17 39 23 34 39 25 32 24 40 209 
11/15 28 38 14 13 9 4 7 6 4 99 
12/13 455 121 13 18 12  7 7 7 626 

(continued on next page)         
 
All data in this table are from stations 1, 2, 5, 6, 7, 8, and 11 only.  
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Table 12 (cont.).  Lakewide Artemia instar analysis, 2006 
 

           
        Instars 
 1 2 3 4 5 6 7 8-11 adults total

           
Percentage in different age classes:        

2/13 92.9 3.7 2.0 0.7 0.3 0.1  0.1 0.2 100 
3/15 89.1 9.5 1.0 0.2  0.2  0.1 0.1 100 
4/18 27.2 62.2 8.8 1.4 0.4     100 
5/15 0.9 2.4 4.0 8.1 8.3 7.0 5.0 12.0 52.4 100 
5/24 2.3 0.9 1.7 2.7 2.3 2.4 2.0 4.2 81.4 100 
5/31 8.1 1.9 0.6 2.1 1.3 1.0 0.9 2.7 81.4 100 
6/7 16.0 1.4 0.1 0.9 0.4 0.6 1.1 1.1 78.3 100 

6/14 11.8 2.7 0.7 0.3 0.3 0.3 0.4 2.3 81.3 100 
6/21 17.1 2.2 0.2 0.2 0.3 0.3 0.2 0.6 78.9 100 
6/30 12.0 5.2 0.2 0.4  0.1 0.2 0.6 81.2 100 
7/6 9.4 3.7 0.0 0.1  0.1 0.1 0.9 85.7 100 

7/12 9.2 6.5 0.7 0.3 0.3 0.1 0.3 0.6 82.0 100 
7/19 8.4 5.7 0.5 0.2  0.0 0.5 0.5 84.1 100 
7/26 9.2 6.2 1.8 0.5    0.2 82.1 100 
8/2 5.6 6.5 2.4 0.3 0.1    85.2 100 
8/9 7.2 2.5 0.7 0.4     89.3 100 

8/17 5.1 3.5 0.5 0.2 0.2 0.1 0.1  90.3 100 
9/1 4.3 5.0 1.1 0.6 0.4  0.1 0.1 88.4 100 

9/13 3.2 2.1 1.4 1.6 0.4 0.5 0.0 0.1 90.7 100 
10/3 1.7 2.8 3.1 3.2 3.6 1.7 0.8 1.3 81.8 100 

10/19 5.8 9.4 11.3 13.3 15.8 12.0 8.4 6.8 17.1 100 
11/15 34.0 27.1 13.1 7.6 4.8 2.1 3.5 1.4 6.2 100 
12/13 68.4 18.0 3.7 5.2 2.2  0.7 0.7 0.7 100 

         
 
All data in this table are from stations 1, 2, 5, 6, 7, 8, and 11 only.  
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Table 13a.  Artemia reproductive summary, lake and sector means, 2006. 
 

 
Adult Females 

 Total   Ovigery  e   ?  c n 
Lakewide Mean:      

2/13 12 0 12 0 0 0 
3/15 12 0 12 0 0 0 
4/18 3 0 3 0 0 0 
5/15 14,004 40 13,964 40 0 0 
5/24 21,060 1,596 19,463 1,315 174 107 
5/31 20,067 3,837 16,231 2,763 805 268 
6/7 23,380 7,471 15,909 2,508 4,239 724 

6/14 25,003 11,563 13,441 2,200 8,665 698 
6/21 20,000 9,893 10,107 1,147 7,981 765 
6/30 18,994 10,677 8,317 1,395 8,826 456 
7/6 22,233 13,421 8,813 1,516 11,268 637 

7/12 23,032 15,117 7,914 1,476 12,824 818 
7/19 15,721 10,812 4,910 1,087 9,162 564 
7/26 11,496 8,209 3,286 879 7,022 309 
8/2 10,584 8,189 2,395 798 6,962 429 
8/9 9,517 8,182 1,335 771 7,049 362 

8/17 9,591 8,632 959 671 7,565 396 
9/1 5,996 5,563 432 362 5,077 124 

9/13 3,469 3,332 137 188 2,965 179 
10/3 1,849 1,729 121 45 1,598 85 

10/19 64 0 64 0 0 0 
11/15 2 0 2 0 0 0 
12/13 7 0 7 0 0 0 

Western Sector Mean:      
2/13 3 0 3 0 0 0 
3/15 0 0 0 0 0 0 
4/18 7 0 7 0 0 0 
5/15 7,351 27 7,324 27 0 0 
5/24 14,219 1,315 12,904 966 134 215 
5/31 13,575 2,522 11,053 1,959 483 81 
6/7 24,520 8,853 15,667 2,897 5,097 858 

6/14 28,920 14,327 14,594 1,986 11,536 805 
6/21 25,862 13,199 12,663 1,019 11,107 1,073 
6/30 22,428 10,892 11,536 1,234 9,121 537 
7/6 33,105 19,101 14,004 1,932 16,204 966 

7/12 33,696 19,262 14,433 1,771 16,418 1,073 
7/19 24,064 15,346 8,719 1,583 13,092 671 
7/26 16,955 10,999 5,956 1,449 9,121 429 
8/2 13,494 9,967 3,528 1,047 8,397 523 
8/9 12,287 10,047 2,240 1,207 8,504 335 

8/17 13,655 11,992 1,664 966 10,490 537 
9/1 9,779 9,014 764 577 8,250 188 

9/13 4,507 4,293 215 262 3,796 235 
10/3 3,404 3,233 171 91 2,985 158 

10/19 74 0 74 0 0 0 
11/15 3 0 3 0 0 0 
12/13 0 0 0 0 0 0 

(continued on next page)      
(?): undifferentiated egg mass (e):  empty ovisac  (c):  cysts (n): nauplii  
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Table 13a (continued).  Artemia reproductive summary, lake and sector means, 2006. 
 

 
Adult Females 

 Total   Ovigery  e   ?  c n 
Eastern Sector Mean:      

2/13 20 0 20 0 0 0 
3/15 23 0 23 0 0 0 
4/18 0 0 0 0 0 0 
5/15 20,657 54 20,604 54 0 0 
5/24 27,901 1,878 26,023 1,663 215  
5/31 26,559 5,151 21,408 3,568 1,127 456 
6/7 22,240 6,090 16,150 2,119 3,380 590 

6/14 21,087 8,800 12,287 2,415 5,795 590 
6/21 14,138 6,586 7,552 1,274 4,856 456 
6/30 15,560 10,463 5,097 1,556 8,531 376 
7/6 11,362 7,740 3,622 1,100 6,331 309 

7/12 12,368 10,973 1,395 1,181 9,229 564 
7/19 7,377 6,278 1,100 590 5,231 456 
7/26 6,036 5,419 617 309 4,923 188 
8/2 7,673 6,412 1,261 550 5,526 335 
8/9 6,747 6,318 429 335 5,594 389 

8/17 5,527 5,271 255 375 4,641 255 
9/1 2,213 2,112 100 147 1,905 60 

9/13 2,432 2,371 60 114 2,133 124 
10/3 295 225 70 0 211 13 

10/19 54 0 54 0 0 0 
11/15 0 0 0 0 0 0 
12/13 20 0 20 0 0 0 

      
(?): undifferentiated egg mass (e):  empty ovisac  (c):  cysts (n): nauplii  



Mono Lake Limnological Monitoring 2006 Draft Annual Report 

 59  

Table 13b.  Standard errors of Artemia reproductive summary (Table 13a), 2006. 
 

 
Adult Females 

 Total   Ovigery  e   ?  c n 
Standard Error of Lakewide Mean:     

2/13 6 0 6 0 0 0 
3/15 7 0 7 0 0 0 
4/18 3 0 3 0 0 0 
5/15 2,284 29 2,285 29 0 0 
5/24 2,707 362 2,529 336 61 57 
5/31 2,761 482 2,385 415 139 109 
6/7 2,397 850 1,675 381 486 159 

6/14 2,649 1,480 1,561 408 1,286 153 
6/21 2,541 1,518 1,183 155 1,433 172 
6/30 1,957 807 1,476 186 681 101 
7/6 3,786 2,190 1,723 235 1,971 182 

7/12 5,573 3,249 2,604 340 2,761 227 
7/19 4,754 2,834 1,956 305 2,488 109 
7/26 1,960 1,344 847 218 1,131 83 
8/2 1,857 1,285 829 123 1,154 111 
8/9 1,438 1,103 405 206 934 62 

8/17 2,757 2,255 514 257 1,870 154 
9/1 1,943 1,754 203 154 1,587 32 

9/13 621 578 53 56 511 36 
10/3 1,081 1,047 34 27 970 52 

10/19 12 0 12 0 0 0 
11/15 2 0 2 0 0 0 
12/13 7 0 7 0 0 0 

Standard Error of Western Sector Mean:     
2/13 3 0 3 0 0 0 
3/15 0 0 0 0 0 0 
4/18 7 0 7 0 0 0 
5/15 1,418 27 1,410 27 0 0 
5/24 1,366 419 1,239 335 65 99 
5/31 1,236 329 1,028 370 131 55 
6/7 3,708 1,198 2,568 715 502 284 

6/14 4,180 1,913 2,730 799 1,516 260 
6/21 3,023 2,095 1,444 211 2,059 230 
6/30 3,151 1,237 2,288 226 1,123 136 
7/6 2,441 2,020 968 332 2,145 276 

7/12 8,916 5,585 3,545 574 4,722 429 
7/19 8,368 5,071 3,309 523 4,509 146 
7/26 2,047 1,997 517 260 1,796 136 
8/2 2,538 1,651 1,448 165 1,528 163 
8/9 2,220 1,699 627 319 1,416 107 

8/17 5,079 4,129 970 486 3,369 296 
9/1 3,282 2,946 369 291 2,639 45 

9/13 951 871 97 100 764 57 
10/3 2,039 1,976 64 49 1,831 98 

10/19 17 0 17 0 0 0 
11/15 3 0 3 0 0 0 
12/13 0 0 0 0 0 0 

(continued on next page)      
(?): undifferentiated egg mass (e):  empty ovisac  (c):  cysts (n): nauplii  
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Table 13b (continued).  Artemia reproductive summary, lake and sector means, 2006. 
 

 
Adult Females 

 Total   Ovigery  e   ?  c n 
Standard Error of Eastern Sector Mean:     

2/13 10 0 10 0 0 0 
3/15 12 0 12 0 0 0 
4/18 0 0 0 0 0 0 
5/15 1,799 54 1,831 54 0 0 
5/24 3,416 608 3,066 578 107 0 
5/31 3,894 470 3,641 603 161 188 
6/7 3,319 989 2,394 258 703 154 

6/14 2,697 1,709 1,653 272 1,296 175 
6/21 2,353 1,174 1,208 234 939 197 
6/30 1,483 1,148 457 302 864 154 
7/6 3,135 2,029 1,157 251 1,656 164 

7/12 3,412 2,897 519 378 2,465 130 
7/19 1,248 1,188 274 193 845 163 
7/26 884 918 193 107 803 77 
8/2 2,310 1,810 640 122 1,644 156 
8/9 1,052 1,036 27 94 994 73 

8/17 1,019 904 151 136 787 96 
9/1 330 308 36 31 297 31 

9/13 600 584 25 43 538 32 
10/3 133 127 13 0 121 8 

10/19 19 0 19 0 0 0 
11/15 0 0 0 0 0 0 
12/13 0 0 0 0 0 0 

      
(?): undifferentiated egg mass (e):  empty ovisac  (c):  cysts (n): nauplii  
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Table 13c.  Artemia percentages in different reproductive categories (Table 13a), 2006. 
 

 
Adult Females 

 Total   Ovigery  e   ?  c n 
Lakewide Mean (%):     

2/13 100 0.0 100.0 0.0 0.0 0.0 
3/15 100 0.0 100.0 0.0 0.0 0.0 
4/18 100 0.0 100.0 0.0 0.0 0.0 
5/15 100 0.3 99.7 100.0 0.0 0.0 
5/24 100 7.6 92.4 82.4 61.9 38.1 
5/31 100 19.1 80.9 72.0 75.0 25.0 
6/7 100 32.0 68.0 33.6 85.4 14.6 

6/14 100 46.2 53.8 19.0 92.5 7.5 
6/21 100 49.5 50.5 11.6 91.3 8.7 
6/30 100 56.2 43.8 13.1 95.1 4.9 
7/6 100 60.4 39.6 11.3 94.6 5.4 

7/12 100 65.6 34.4 9.8 94.0 6.0 
7/19 100 68.8 31.2 10.1 94.2 5.8 
7/26 100 71.4 28.6 10.7 95.8 4.2 
8/2 100 77.4 22.6 9.7 94.2 5.8 
8/9 100 86.0 14.0 9.4 95.1 4.9 

8/17 100 90.0 10.0 7.8 95.0 5.0 
9/1 100 92.8 7.2 6.5 97.6 2.4 

9/13 100 96.0 4.0 5.6 94.3 5.7 
10/3 100 93.5 6.5 2.6 94.9 5.1 

10/19 100 0.0 100.0 0.0 0.0 0.0 
11/15 100 0.0 100.0 0.0 0.0 0.0 
12/13 100 0.0 100.0 0.0 0.0 0.0 

Western Sector Mean (%):     
2/13 100 0.0 100.0 0.0 0.0 0.0 
3/15 0 0.0 0.0 0.0 0.0 0.0 
4/18 100  100.0 0.0 0.0 0.0 
5/15 100 0.4 99.6 100.0 0.0 0.0 
5/24 100 9.2 90.8 73.5 38.5 61.5 
5/31 100 18.6 81.4 77.7 85.7 14.3 
6/7 100 36.1 63.9 32.7 85.6 14.4 

6/14 100 49.5 50.5 13.9 93.5 6.5 
6/21 100 51.0 49.0 7.7 91.2 8.8 
6/30 100 48.6 51.4 11.3 94.4 5.6 
7/6 100 57.7 42.3 10.1 94.4 5.6 

7/12 100 57.2 42.8 9.2 93.9 6.1 
7/19 100 63.8 36.2 10.3 95.1 4.9 
7/26 100 64.9 35.1 13.2 95.5 4.5 
8/2 100 73.9 26.1 10.5 94.1 5.9 
8/9 100 81.8 18.2 12.0 96.2 3.8 

8/17 100 87.8 12.2 8.1 95.1 4.9 
9/1 100 92.2 7.8 6.4 97.8 2.2 

9/13 100 95.2 4.8 6.1 94.2 5.8 
10/3 100 95.0 5.0 2.8 95.0 5.0 

10/19 100 0.0 100.0 0.0 0.0 0.0 
11/15 100 0.0 100.0 0.0 0.0 0.0 
12/13 0 0.0 0.0 0.0 0.0 0.0 

(continued on next page)      
(?): undifferentiated egg mass (e):  empty ovisac  (c):  cysts (n): nauplii  
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Table 13c (cont.). Artemia percentages in different reproductive categories (Table 13a), 
2006. 

 
 

Adult Females 
 Total   Ovigery  e   ?  c n 

Eastern Sector Mean (%):     
2/13 100 0.0 100.0 0.0 0.0 0.0 
3/15 100 0.0 100.0 0.0 0.0 0.0 
4/18 0 0.0 0.0 0.0 0.0 0.0 
5/15 100 0.3 99.7 100.0 0.0 0.0 
5/24 100 6.7 93.3 88.6 100.0 0.0 
5/31 100 19.4 80.6 69.3 71.2 28.8 
6/7 100 27.4 72.6 34.8 85.1 14.9 

6/14 100 41.7 58.3 27.4 90.8 9.2 
6/21 100 46.6 53.4 19.3 91.4 8.6 
6/30 100 67.2 32.8 14.9 95.8 4.2 
7/6 100 68.1 31.9 14.2 95.4 4.6 

7/12 100 88.7 11.3 10.8 94.2 5.8 
7/19 100 85.1 14.9 9.4 92.0 8.0 
7/26 100 89.8 10.2 5.7 96.3 3.7 
8/2 100 83.6 16.4 8.6 94.3 5.7 
8/9 100 93.6 6.4 5.3 93.5 6.5 

8/17 100 95.4 4.6 7.1 94.8 5.2 
9/1 100 95.5 4.5 7.0 96.9 3.1 

9/13 100 97.5 2.5 4.8 94.5 5.5 
10/3 100 76.2 23.8 0.0 94.1 5.9 

10/19 100 0.0 100.0 0.0 0.0 0.0 
11/15 0 0.0 0.0 0.0 0.0 0.0 
12/13 100 0.0 100.0 0.0 0.0 0.0 

      
(?): undifferentiated egg mass (e):  empty ovisac  (c):  cysts (n): nauplii  
Total, ovigery, and e given as percentages of total number of females.  
? given as percentage of ovigerous females. 
Cyst and naup given as percentages of individuals with differentiated egg masses. 
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Table 14.  Artemia fecundity summary, 2006. 
 
        
             #eggs/brood           female length  
 mean SE %cyst %intended mean SE n 
        
Lakewide Mean:       

5/24 39.4 3.2 0.9 0.4 10.0 0.1 7 
5/31 42.1 1.3 0.9 0.7 10.3 0.1 7 
6/7 37.6 1.8 0.9 0.4 9.9 0.1 7 

6/14 34.2 1.4 0.9 0.6 10.0 0.1 7 
6/21 30.8 0.6 1.0 0.6 9.8 0.1 7 
6/30 26.7 1.5 0.9 0.6 9.9 0.1 7 
7/6 25.2 1.3 0.9 0.4 10.1 0.1 7 

7/12 36.2 2.7 0.9 0.5 10.6 0.1 7 
7/19 51.8 3.9 0.9 0.5 10.7 0.1 7 
7/26 41.2 4.2 1.0 0.5 10.4 0.1 7 
8/2 40.8 3.2 0.9 0.6 10.9 0.2 7 
8/9 40.3 3.3 1.0 0.7 10.5 0.1 6 

8/17 38.4 3.5 1.0 0.5 11.1 0.2 7 
9/1 51.6 3.2 1.0 0.4 11.2 0.1 7 

9/13 67.3 4.7 0.9 0.6 11.5 0.1 7 
10/3 96.2 4.3 0.9 0.6 11.7 0.1 6 

Western Sector Mean:      
5/24 44.5 3.1 1.0 0.3 10.1 0.1 4 
5/31 42.4 2.3 0.8 0.7 10.3 0.1 4 
6/7 40.1 2.6 1.0 0.3 10.0 0.2 4 

6/14 34.4 2.3 0.9 0.6 10.0 0.1 4 
6/21 31.2 0.6 1.0 0.6 9.9 0.2 4 
6/30 26.1 1.1 0.9 0.6 9.9 0.1 4 
7/6 23.5 1.6 1.0 0.4 10.1 0.1 4 

7/12 32.2 2.9 0.9 0.5 10.5 0.1 4 
7/19 45.2 4.4 0.9 0.6 10.6 0.2 4 
7/26 34.4 4.2 1.0 0.5 10.3 0.2 4 
8/2 37.5 5.0 1.0 0.6 10.8 0.3 4 
8/9 39.6 4.1 1.0 0.7 10.5 0.2 4 

8/17 36.3 6.2 1.0 0.5 10.9 0.4 4 
9/1 46.1 2.3 1.0 0.4 11.0 0.1 4 

9/13 60.0 6.0 1.0 0.6 11.5 0.2 4 
10/3 99.7 5.4 0.9 0.6 11.8 0.1 4 

(continued on next page)  
 
‘n’ in last column refers to number of stations averaged. 
Ten females were collected and measured from each station.
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Table 14 (continued).  Artemia fecundity summary, 2006. 
 
        
             #eggs/brood           female length  
 mean SE %cyst %intended mean SE n 
        
Western Sector Mean:      

5/24 32.6 3.3 0.9 0.6 9.8 0.1 3 
5/31 41.7 0.9 1.0 0.7 10.2 0.1 3 
6/7 34.4 0.3 0.9 0.5 9.6 0.1 3 

6/14 34.0 1.6 1.0 0.6 10.1 0.2 3 
6/21 30.3 1.0 1.0 0.7 9.8 0.1 3 
6/30 27.5 3.7 0.9 0.6 9.9 0.3 3 
7/6 27.5 1.2 0.9 0.4 10.1 0.1 3 

7/12 41.6 2.9 1.0 0.5 10.7 0.2 3 
7/19 60.6 0.4 0.9 0.4 10.9 0.2 3 
7/26 50.2 4.1 1.0 0.4 10.5 0.1 3 
8/2 45.2 1.8 0.9 0.6 11.1 0.1 3 
8/9 41.7 7.8 1.0 0.6 10.3 0.2 2 

8/17 41.2 1.9 1.0 0.5 11.4 0.2 3 
9/1 58.9 4.0 1.0 0.4 11.4 0.2 3 

9/13 77.1 1.1 0.9 0.7 11.4 0.1 3 
10/3 89.1 5.0 0.8 0.5 11.6 0.1 2 

  
 
‘n’ in last column refers to number of stations averaged. 
Ten females were collected and measured from each station.
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Table 15.  Summary Statistics of Adult Artemia Abundance from 1 May through 30 
November, 1979–2006. 
 

Year Mean Median Peak Centroid* 

     
1979 14,118 12,286 31,700 216 
1980 14,643 10,202 40,420 236 
1981 32,010 21,103 101,670 238 
1982 36,643 31,457 105,245 252 
1983 17,812 16,314 39,917 247 
1984 17,001 19,261 40,204 212 
1985 18,514 20,231 33,089 218 
1986 14,667 17,305 32,977 190 
1987 23,952 22,621 54,278 226 
1988 27,639 25,505 71,630 207 
1989 36,359 28,962 92,491 249 
1990 20,005 16,775 34,930 230 
1991 18,129 19,319 34,565 226 
1992 19,019 19,595 34,648 215 
1993 15,025 16,684 26,906 217 
1994 16,602 18,816 29,408 212 
1995 15,584 17,215 24,402 210 
1996 17,734 17,842 34,616 216 
1997 14,389 16,372 27,312 204 
1998 19,429 21,235 33,968 226 
1999 20,221 21,547 38,439 225 
2000 10,550 9,080 22,384 210 
2001 20,031 20,037 38,035 209 
2002 11,569 9,955 25,533 200 
2003 13,778 12,313 29,142 203 
2004 32,044 36,909 75,466 180 
2005 17,888 15,824 45,419 192 
2006 21,518 20,316 55,748 186 
     
Mean 19,888 19,110 44,805 216 
     

*Centroid calculated as the abundance-weighted mean day of occurrence. 
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Table 16.  Photosynthetic parameters for 2006. 
 

Date Depth 
(m) 

Temperature 
(C) 

αB 

(g C g Chl a-1 h-1) 
Pm

B 

(g C  g Chl a-1 Einst-1 m2) 

     
2/14/2006 2 3.8 6.65 1.32
3/15/2006 2 3 5.16 1.37
4/19/2006 2 7.4 5.46 2.11
5/16/2006 2 18.8 11.27 5.64
6/15/2006 2 16.3 12.60 14.37
6/15/2006 10 10.4 9.31 2.61
7/14/2006 2 21 10.31 6.96
7/14/2006 10 9.9 19.85 4.23
8/17/2006 2 20.5 18.46 10.73
9/19/2006 2 16.8 16.45 4.22

10/19/2006 2 12 19.93 4.02
11/15/2006 2 8.5 19.85 2.71

  

Pm
B: Chlorophyll-specific maximum carbon uptakes rates (g C g Chl a-1 h-1) 

αB: Chlorophyll-specific light-limited uptake rates (g C  g Chl a-1 Einst-1 m2) 
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Table 17.  Long term Integrative Measures of Productivity: Annual Primary Production, 
Artemia biomass and egg production (see Chapter 2 for methods), 1982-2006. 
 

Artemia 
Year 

Planktonic 
Primary 

Production 
(g C m-2 y-1) 

Biomass 

(g dry weight m-2) 

Naupliar 
Production 

(106 m-2) 

Cyst 
Production 

(106 m-2) 
1982 1,107 - - - 
1983 523 9.3 0.15 4.8 
1984 269 7.8 0.08 3.7 
1985 399 7.8 0.22 4.6 
1986 462 7.7 0.44 3.0 
1987 371 12.5 0.23 6.4 
1988 1,064 15.2 0.21 4.7 
1989 499 17.6 0.11 6.7 
1990 641 11.0 1.02 6.1 
1991 418 9.7 0.69 5.5 
1992 435 10.2 0.26 5.8 
1993 602 8.9 0.35 6.3 
1994 446 8.7 0.16 5.6 
1995 227 8.4 0.40 4.9 
1996 221 8.2 0.05 3.6 
1997 149 5.3 0.01 2.5 
1998 228 8.0 0.01 2.8 
1999 297 8.9 0.03 4.2 
2000 484 8.2 0.08 4.0 
2001 532 8.8 0.10 3.0 
2002 763 4.9 0.10 2.5 
2003 1,645 7.5 0.60 4.2 
2004 864 11.0 0.04 2.6 
2005 1,111 8.8 0.31 3.8 
2006 852 6.8 0.32 4.8 

     
Mean 584 9.2 0.25 4.4 

     
*Carbon uptake measurements not conducted during 1982, 1993-2001.  Estimates in these years 
are based on temperature, chlorophyll, light, and regressions of photosynthetic rates (Pm

B) and 
(αB) versus temperature (see methods). 
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FIGURE CAPTIONS 

Fig. 1. UCSB sampling stations at Mono Lake.  Solid circles represent permanently 
moored buoys.  Open circles represent old intermediate stations. 

Fig. 2. Wind speed; daily mean and 10-min. maximum, 2006. 

Fig. 3. Daily air temperature; mean, maximum, and minimum, 2006. 

Fig. 4. Daily photosynthetically available radiation, 2006. 

Fig. 5. Mean daily relative humidity, 2006. 

Fig. 6. Daily precipitation, 2006. 

Fig. 7. Mono Lake surface elevation (ft asl), 1979–06, USGS datum. 

Fig. 8. Temperature (°C) at station 6, 2006. 

Fig. 9. Conductivity (mS cm-1 corrected to 25°C) at station 6, 2006.  

Fig.10. Density difference (kg m-3) between 2 and 32 m at station 6 due to temperature 
and chemical stratification from 1991–2006. 

Fig. 11. Transparency as measured by mean lakewide Secchi depth (m), 1994–06.  Error 
bars show standard errors of the lakewide estimate based on 12-20 stations. 

Fig. 12. Mean lakewide Secchi depth (log10 m) 1979–06. 

Fig. 13. Light attenuation (% of surface) at station 6, 2006. 

Fig. 14. Dissolved oxygen (mg O2 l-1) at station 6, 2006.  Dots denote the dates and 
depths of samples. 

Fig. 15. Ammonium (µM) at station 6, 2006.  Dots denote the dates and depths of 
samples. 

Fig. 16. Ammonium (µM) in upper 9 m of the water column at 7 stations, 2006. 

Fig. 17. Chlorophyll a (µg chl a l-1) at station 6, 2006.  Dots denote the dates and depths 
of samples. 

Fig. 18. Chlorophyll a (µg chl a l-1) in upper 9 m of the water column at 7 stations, 2006. 

Fig. 19. Seasonal fluorescence profiles at station 6, 2006. 

Fig. 20. Lakewide Artemia abundance during 2006: nauplii (instars 1-7), juveniles 
(instars 8-11), and adults (instars 12+). 

Fig. 21. Lakewide estimates of adult Artemia based on 3-20 stations, 1982–06 (see 
Methods).  The mean relative error of the lakewide estimates is 20-25%. 

Fig. 22. Reproductive characteristics of Artemia during 2006: lakewide mean abundance 
of total females and ovigerous females (top), percent of females ovoviviparous 
and ovigerous (middle), and brood size (bottom).  Vertical lines are the standard 
error of the estimate. 
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Fig. 23. Summary statistics of the seasonal (1 May through 30 November) lakewide 
abundance of adult Artemia, 1979–06. Values are based on interpolated daily 
abundances. 

Fig. 24. Temporal center of abundance-weighted centroid of the seasonal (1 May 
through 30 November) distribution of adult Artemia, 1979–06. Centroid is based 
on interpolated daily abundances of adult Artemia. 

Fig. 25. Chlorophyll-specific uptake rates during March, August, and December 2006 
for samples collected from the surface mixed layer and the deep chlorophyll 
maximum. 

Fig. 26. Chlorophyll-specific light saturated carbon uptake rate (g C g Chl-1 h1), algal 
biomass (mg m-3), and daily primary production (g C m-2), 2006. 

Fig. 27. Comparison of 2002–06 photosynthetic rates and algal biomass. A) Chlorophyll-
specific specific light saturated carbon uptake rate (g C g Chl-1 h1) B) Mixed-
layer (2 m depth) chlorophyll a concentrations µg Chl l-1.  

Fig. 28. Comparison of 2002–06 daily primary production (g C m-2 y-1) calculated with a 
numerical interpolative model of chlorophyll, temperature, insolation, 
attenuation, and photosynthetic parameters. 

Fig. 29. Annual phytoplankton production estimates (g C m-2), 1982–06. 

Fig. 30. Mean annual Artemia biomass, 1983–04.  Data for the period 1982–99 estimated 
from instar-specific population data and previously derived weight-length 
relationships.  In 2000–06, Artemia biomass was measured directly by 
determining dry weights of plankton tows. 

Fig. 31. Annual Artemia reproduction, ovoviviparous (live-bearing) and oviparous (cyst-
bearing), 1983–06. 

Fig. 32. Lakewide mean of mixolimnetic (<10 m) chlorophyll a, 1982–06.  Heavy line 
shows seasonally filtered data formed by linearly interpolating between 
sampling dates to daily values and then calculating a 365-day running mean. 

Fig. 33. Lakewide mean of adult Artemia abundance, 1982–06.  Heavy line shows 
seasonally filtered data formed by linearly interpolating between sampling dates 
to daily values and then calculating a 365-day running mean. 
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Temperature (°C) at Station 6, 2006

30

25

20

15

10

5

0
D

ep
th

 (m
)



  Jan     Feb    Mar    Apr    May    Jun    Jul      Aug    Sep    Oct     Nov    Dec

Figure 9

78

Specific Conductivity (mS/cm) at Station 6, 2006
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Light Attenuation (% of Surface) at Station 6, 2006

30

25

20

15

10

5

0
D

ep
th

 (m
)



  Jan     Feb    Mar    Apr    May    Jun    Jul      Aug    Sep    Oct     Nov    Dec

Figure 14

83

Dissolved oxygen (mg/l) at Station 6, 2006
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Figure 15
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Ammonia (µM) at Station 6, 2006
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Figure 17
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Chlorophyll a (µg/l) at Station 6, 2006
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Figure 27
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