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Bl NOM AL SEQUENTI AL SAMPLI NG PLAN FOR A THRESHOLD OF 0. 8 PAGE 1

TO BE USED W TH THE SEQUENTI AL COVPARI SON | NDEX OF CAIRNS et al. (1968)
FOR ASSESSI NG THE DI VERSI TY OF BENTH C MACRO NVERTEBRATES | N LOTI C SYSTEMS

DEVELOPED BY RYAN STI TT AND DAVI D LEGG
DEPARTMENT OF RENEWABLE RESOURCES
UNI VERSI TY OF WOM NG
LARAM E, WOM NG 82071

USA

LOVER UPPER LOVER UPPER
ORGANI SM STOP  CUMULATI VE STOP ORGANI SM STOP  CUMULATI VE STOP

NUMBER VALUE  RUNS  VALUE NUVMBER VALUE  RUNS  VALUE
1 - - 44 27.9 41. 3
2 - - 45 28.6 42.2
3 - - 46 20.4 43.0
4 - - 47 30.1 43.9
5 - - 48 30.8 44. 8
6 - - 49 31.5 45. 6
7 - - 50 32.2 46.5
8 - - 51 33.0 47. 4
9 - - 52 33.7 48. 2
10 4.5 10. 9 53 34.4 49. 1
11 5.2 11.9 54 35.1 50. 0
12 5.8 12.8 55 35.9 50. 8
13 6.4 13.7 56 36.6 51.7
14 7.1 14.6 57 37.3 52.6
15 7.7 15. 6 58 38.0 53. 4
16 8.4 16.5 59 38.8 54. 3
17 9.1 17. 4 60 39.5 55. 1
18 0.7 18. 3 61 40.2 56. 0
19 10.4 19. 2 62 41.0 56. 9
20 1.1 20. 1 63 41.7 57.7
21 11.8 __________ 21.0 64 42.4 58. 6
22 12.4 21.9 65 43.1 59. 4
23 13.1 22.8 66 43.9 60. 3
24 13.8 23.7 67 44.6 61. 1
25 14.5 24.6 68 45.3 62.0
26 15.2 25.5 69 46.1 62.9
27 15.9 26. 4 70 46.8 63. 7
28 16.6 27.3 71 47.5 64. 6
29 17.3 28. 2 72 48.3 65. 4
30 18.0 29.0 73 49.0 66. 3
31 18.7 29.9 74 49.8 67.1
32 19.4 30. 8 75 50.5 68.0
33 20.1 31.7 76 51.2 68. 8
34 20.8 32.6 77 52.0 69. 7
35 21.5 33. 4 78 52.7 70.5
36 22.2 34.3 79 53.4 71. 4
37 22.9 35. 2 80 54.2 72.2
38 23.6 36. 1 81 54.9 73.1
39 24.3 37.0 82 55.7 73.9
40 25.1 37.8 83 56.4 74.8
41 25.8 38.7 84 57.1 75.6
42 26.5 39.6 85 57.9 76.5
43 27.2 40. 4 86 58. 6 77.3
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TO BE USED W TH THE SEQUENTI AL COVPARI SON | NDEX OF CAIRNS et al. (1968)
FOR ASSESSI NG THE DI VERSI TY OF BENTH C MACRO NVERTEBRATES | N LOTI C SYSTEMS

DEVELOPED BY RYAN STI TT AND DAVI D LEGG
DEPARTMENT OF RENEWABLE RESOURCES
UNI VERSI TY OF WOM NG
LARAM E, WOM NG 82071

USA
LOVER UPPER LOVER UPPER
ORGANI SM STOP  CUMULATI VE STOP ORGANI SM STOP  CUMULATI VE STOP
NUMBER VALUE  RUNS  VALUE NUVMBER VALUE  RUNS  VALUE
87 5.4 78.2 132 93.0 116. 2
88 60.1 79.0 133 93.7 117.0
89 60.8 79.9 134  94.5 117.9
90 61.6 80. 7 135 95.2 118.7
91 62.3 81.6 136  96.0 119.5
92 63.1 82. 4 137  96.7 120. 4
93 63.8 83. 3 138 97.5 121. 2
94 64.6 84.1 139  98.3 122.1
95 65.3 85.0 140  99.0 122.9
96 66.0 85. 8 141 99.8 123.7
97 66.8 86. 7 142 100.5 124. 6
98 67.5 87.5 143  101.3 125. 4
99 68.3 88. 4 144  102.0 126. 3
100 69.0 89. 2 145  102.8 127.1
101 69.8 90. 1 146  103.5 127.9
102 70.5 90. 9 147 104.3 128. 8
103  71.3 91.7 148 105.0 129. 6
104  72.0 __________ 92.6 149 105.8 130. 4
105  72.7 __________ 93. 4 150 106.6 131.3
106  73.5 94. 3 151  107.3 132.1
107 74.2 95. 1 152 108.1 133.0
108  75.0 96.0 153 108.8 133.8
109 75.7 96. 8 154 109.6 134. 6
110 76.5 97.7 155  110.3 135.5
111 77.2 98.5 156  111.1 136. 3
112 78.0 99. 3 157  111.8 137.1
113 78.7 100. 2 158  112.6 138.0
114  79.5 101. 0 159  113.4 138. 8
115  80.2 101. 9 160 114.1 139. 7
116  81.0 102. 7 161  114.9 140. 5
117 81.7 103. 6 162 115.6 141. 3
118  82.5 104. 4 163  116.4 142. 2
119 83.2 105. 2 164 117.1 143.0
120 84.0 106. 1 165  117.9 143. 8
121 84.7 106. 9 166  118.7 144. 7
122 85.5 107. 8 167 119.4 145.5
123 86.2 108. 6 168 120.2 146. 3
124  87.0 __________ 109. 5 169 120.9 147. 2
125  87.7 110. 3 170  121.7 148. 0
126  88.5 111.1 171 122.4 148. 8
127 89.2 112. 0 172 123.2 149. 7
128  90.0 112. 8 173 124.0 150. 5
129  90.7 __________ 113.7 174  124.7 151. 4
130 91.5 114.5 175 125.5 152. 2
131 92.2 115. 3 176  126.2 153. 0
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TO BE USED W TH THE SEQUENTI AL COVPARI SON | NDEX OF CAIRNS et al. (1968)
FOR ASSESSI NG THE DI VERSI TY OF BENTH C MACRO NVERTEBRATES | N LOTI C SYSTEMS

DEVELOPED BY RYAN STI TT AND DAVI D LEGG
DEPARTMENT OF RENEWABLE RESOURCES
UNI VERSI TY OF WOM NG
LARAM E, WOM NG 82071

USA
LOVER UPPER LOVER UPPER
ORGANI SM STOP  CUMULATI VE STOP ORGANI SM STOP  CUMULATI VE STOP
NUMBER VALUE  RUNS  VALUE NUVMBER VALUE  RUNS  VALUE
177 127.0 153.9 189 136.1 163.9
178 127.8 154. 7 190 136.9 164. 7
179 128.5 155. 5 191 137.6 165. 5
180 129.3 156. 4 192  138.4 166. 4
181 130.0 157. 2 193  139.1 167. 2
182 130.8 158. 0 194 139.9 168. 0
183 131.5 158. 9 195 140.7 168. 9
184 132.3 159. 7 196  141.4 169. 7
185 133.1 160. 5 197 142.2 170.5
186 133.8 161. 4 198 142.9 171. 4
187 134.6 162. 2 199 143.7 172. 2
188  135.3 163. 0 200 144.5 173.0

How to use this Pl an:

1)

2)

3)

4)

5)

A sanpl e of benthic nmacroinvertebrates fromwhich the silt, sticks, |eaves,
aquatic vegetation, stones, and sand have been renoved nust be avail abl e.

The sanpl ed organi snms are placed in an enanel or plastic sorting tray

containing ethanol. W use plastic trays that are 26 cmw de, 34.5 cm
long, and 4.5 cmdeep. On the inside of the trays, we create a grid
(1 x 1 cn) using a 'grease pencil'. Qur trays have grids of 20 col umms

and 12 rows; colums are nunbered from 1 through 20 and rows are nunbered
from1l through 12.

Sanpl ed organisns are placed into a tray and arranged so one organi sm
occupi es each cell. If nore organisns exist than there are cells, then
two are placed in sone cells.

A single cell is then selected using a random coordi nate system This is
done by randomy selecting a row nunber, then randomly sel ecting a colum
nunber; the organi smoccupying that cell is then examined. If two organi snms
occupy that cell, then one is randomy selected for exam nation

The nunber '1' is witten in the space beneath the ' CUMILATI VE RUNS' col um
of the sequential sanpling table for organi smnunber 1; this represents the
first 'run’
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6) A second cell is then randomy selected, with the organi sm occupyi ng that
cell being exanined and conpared with the organismthat occupied the first;
conpari sons are nade based on col or, body form and obvi ous norphol ogi cal
characters such as the presence, |ocation, and nunber of gills. Technicians
are instructed to consider any two organi sns that have the sane norphol ogi cal
characters, but differ in size, to be the sane.

7) If the second organismis identical to the first, then the nunber '1' is
written in the space beneath the ' CUMULATI VE RUNS' col um for organi sm nunber
2; this represents the continuation of the first run. |If the second organi sm
is not identical to the first, the nunber '2' is witten in the space beneath
the ' CUMULATI VE RUNS' col unm for organi sm nunber 2; this represents the
begi nning of the second run. Once selected, organisns are not returned to the
tray.

8) This process of conparing the 'present' organismto that which was previoiusly
sel ected (e.g., conparing organism#3 with organism#2, and organism#4 with
organi sm #3, etc.) continues until at |east 10 organi sns have been exani ned.
For the 10th organism if the cunul ative nunber of runs is less than or
equal to 4.5, which is the ' LONER STOP VALUE', the technician may stop
exam ni ng organi sns and declare the diversity of that sanple as being | ess
than the threshold of 0.8 with 95%certainty ('LOW classification). |If it
is not less than or equal to 4.5, the cunul ative nunber of runs is conpared
with the ' UPPER STOP VALUE' , which is 10.9. |f the cunul ati ve nunber of runs
is greater than or equal to the upper stop value, the technician my stop
exam ni ng organi sns and declare the diversity of that sanple as being greater
than the threshold of 0.8 with 95%certainty ("HGH classification). |If the
curmul ative nunber of runs is between the values of 4.5 and 10.9, then
addi ti onal organi sns nust be exani ned.

9) Organisns continue to be randomy selected and conpared, with the
cumul ati ve nunber of runs being updated and conpared with the | ower and
upper stop values until either a 'LON or 'H GH classification is nade or
until 200 organisns are exam ned. |f neither 'LON nor 'H GH
classifications are nade after the 200th organism classification is not
possi bl e because the level of diversity is very near the threshold val ue
of 0. 8.
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