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Species accumulation curves and its application

LI Qiao™

(Key Laboratory of Forest Disaster Warning and Control in Yunnan Province, Southwest Forestry University, Kunming 650224, China)

Abstract Species accumulation curves are widely used to judge whether sampling effort is sufficient and to estimate
insect species richness. However, because these have been only rarely used in China so scientific sampling cannot be

guaranteed. This paper introduces how to calculate species accumulation curves using EstimateS software and how to draw

the curves using the Excel mapping function.
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4 EstimateS¥in820

e Edit Diversity Shared Species Special Help

4 insect
Samples Individuals | Sobs | Sobs@5% C| SobsG5% Cl  Sobs SD Sobs Mean i i Uniques Uniques Duplicates
(computed) | (Mao Tau) | Lower Upperbound | (Mao Tau) | (runs) Mean SD (runs) Mean SD(uns) | Mean SD(rung) | Mean
1 2525 716 465 967 128 608 286 172 124 138 6.08 285 0
2 505 11.47 8.16 1477 168 11.14 4.42 175 23 148 874 2.70 24
3 7575 14.54 1087 18.21 187 14.28 5.08 157 278 1.07 944 2.58 344
4 101 16.92 13.07 20.77 196 16.5 5.72 2 284 1.40 9.48 283 394
5 126.25 18.85 14.92 2278 2 18.48 6.12 1.97 284 1.18 9.68 3.17 422
68 1515 20.46 16.51 24.41 201 20.02 6.34 2.16 284 141 9.7 3.46 4.56
7 176.75 2184 17.90 25.77 2 21.18 6.46 208 286 1.45 9.64 | 331 468
8 202 2304 19.14 26.94 198 225 6.54 2.16 296 162 984 331 47
2 227.25 24.11 20.26 27.96 1.86 238 6.8 227 282 1.39 998 281 4.46
10 2525 25.09 21.30 28.89 193 24.82 6.68 2.16 3.02 1.30 9.96 2.84 4.36
1 27775 26 2226 2974 1.80 2576 6.64 211 3.1 1.31 874 2.55 474
12 303 2676 23.08 30.47 188 267 6.78 211 322 144 988 263 48
13 328.25 27 .51 2385 31.17 186 27.78 69 207 34 1.30 102 2.46 444
14 3535 2820 2458 3183 185 2888 7.06 183 37 123 10,52 204 454
15 378.75 28.85 2525 32.45 183 294 6.98 174 38 122 10.38 2.07 482
18 a04 20.45 2588 33.03 182 2092 6.88 188 39 1.14 102 228 508
17 429.25 30.01 26.45 33.58 181 30.66 6.94 1.70 388 1.13 102 211 5.48
18 4545 30.54 26.99 34.09 181 31.1 6.88 1.58 384 125 10.04 | 1.99 5.76
19 479.75 31.03 27.48 34.58 181 31.68 6.86 1.27 394 1.18 938 1.48 6.24
20 505 31.48 27.93 35.04 181 3188 6.78 123 358 1.07 9.48 154 6.32
21 530.25 31.01 28.35 35.47 181 32.26 6.68 1.05 3.44 1.03 0922 1.20 6.72
22 5555 32.30 28.72 35.88 182 32.56 65 0.99 3.46 1.01 892 1.10 7.16
23 §80.75 32.66 20.06 36.26 183 32.76 62 072 332 079 85 0.95 754
24 605 33 2038 36.63 185 33 5 0 3 0 8 o 8
Export
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Fig.4 Results of calculation in Estimates

B R of insect. IET — 23 F)=)X]
IHE HKEE B0 FE® FHO

Estinates (Version 8.2.8), Copyright R. K. Colwell: http://viceroy.eeb.uconn.edu/estimates -
Diversity Output from Input File: dinsect (2618, EE 24, )

Samples Individuals (computed) Sobs (Mao Tau) Sobs 95% CI Lower Bound Sobs 95% CI Upper Bound Sobs SD (Mao Tau) Sobs
Hean (runs) Singletons Mean Singletons SD (runs) Doubletons HMean Doubletons SD (runs) Uniques Hean Uniques SD
(runs) Duplicates Mean Duplicates SD (runs) ACE Mean ACE SD (runs) IGE Mean ICE SD (runs) Chao 1 Mean
Chao 1 95% CI Lower Bound Chao 1 95% CI Upper Bound Chao 1 SD (analytical) Chao 2 Mean Chao 2 95% CI Lower
Bound Chao 2 95% CI Upper Bound Chao 2 SD (amalytical) Jack 1 Mean Jack 1 SD (analytical) Jack 2 Hean Jack
2 SD (runs) Bootstrap Mean Bootstrap SD (runs) HHRuns Mean MiMeans {1 run) Cole Rarefaction Cole SD
(analytical) Alpha Mean Alpha SD (analytical)  Shannon Hean Shannon SD (runs) Shannon Exponential HMean
Shannon Exponential SD (runs)  Simpson Mean Simpson SD (runs)

1 25.25 7.17 4.65 9.68 1.28 8.16 3.68 1.66 1.72 1.5 8.16 3.23 [] 8 13.94
7.07 4¥1.85 28.25 10.87 8.57 27.35 3.53 41.85 18.25 118.98 22.3 8.16 (] 8 8 8.16
3.23 ] ] 10.93 2.09 8 ] e 8 8 e (]

2 58.5 11.47  8.17 14.78 1.69 12.54 4.98 1.63 2.34 1.32 9.14 2.44 3.4 1.58 19.17
5.4 56.55 45.66 16.42  13.21 35.98 4. .44 23.56 15.17 59.48 9.37 17.11 2.11 17.11 3.4 14.83
2.86 24.19 28.76 15.43 2.17 ) (] [} L] L] [] (]

3 75.75 14.55 10.88 18.22 1.87 15.18 5.22 1.93 2.76 1.49 9.36 2.99 4.02 1.48 28.72
5.65 35.85 15.48 18.99 15.86 37.74 4.27 25.91 17.58 55.55 8.07 21.42 2.59 23.87 5.94 18.1
3.91 29.25 29.85 18.33 2.16 (] 8 [] (]

4 101 16.93 13.08 20.78 1.96 17.64 5.48 2.1 3.12 1.48 9.46 3.18 4.54 1.91 23.16
5.67 33.11 13.86 21.6 18.37 48.23 4.31 27.52 28.13 57.81 8.03 24.74 2.69 27.95 6.87 26.93
4.84 42.083 30.74 20.46 2.13 8 L] (] (]

5 126.25 18.85 14.92  22.79 2.01 19.02 5.48 2.09 3.26 1.64 8.96 3.02 5.86 1.99 24.19
5.46 30.99 9.53 22.94 19.74 41.33 4.26 26.6 20.86 51.15 6.4 26.19 2.77 29.29 6.94 22.38
3.85 36.43 31.48 22.13 2.08 (] [] (]

6 151.5 20.46 16.51 2441 2.02 28.9 5.78 2.22 3.24 1.48 9.08 3.07 5.16 1.77 26.27
5.96 31.9 9.63 25.33 21.76 44.75 4.59 28.38 22.72 52.5 6.29 28.47 2.98 31.77 7.79 24 44
4.32 36.46 32.12 23.49 2.02 (] L] L] ] L] [}

7 176.75 21.84 17.91 25.78 2.8 2.31 3.22 1.43 9.12 3.15 5.84 1.94 27.66
5.98 32.79 8.55 27.83 23.2 47 .45 24.33 57.14 6.96 38.88 3.26 33.59 8.38 25.91
4.32 35.09 32.68 24.63 1.97 8 8 L} 8 [} 8

8 282 23.84 19.15 26.94 1.99 2.47 3.38 1.43 9.24 3.4 4.96 1.98 28.75
6.16 34.15 9.2 28.89 24.29 48.22 25.63 61.13 7.56 3.4 3.33 35.15 9.89 27.88
4.28 34.6 33.18 25.61 1.91 8 ] ] ] ] ]

9 227.25 24.12 28.27 27.97 1.9 2.46 3.38 1.43 9.38 3.14 4.7 1.59 29.77
6.17 34.98 8.21 29.89 25.17 49 .64 26.4 61.89 7.38 32.52 3.54 36.61 8.61 28.62
4.16 34.15 33.64 26.47 1.84 () L] ] [] (]

10 252.5 251 21.3 28.9 1.94 2.32 3.4 1.4 9.4 2.97 4.82 1.75 30.8
6.089 35.84 8.6 29.82 26.081 49.99 27.33 62.66 7.52 33.52 3.56 37.61 8.17 28.97
4.04 33.91 34.88 27.23 1.78 (] ] L] (] (]

5 HHERHHEX
Fig.5 Export format of calculation
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Ift® &EE AEw HAo KX IAEO BB FO® FHO RATERBREE
NEHAlER B g @0 oo s BiRe -2 sBlzu|===| =
A29 = 3
A ] 8 [ ¢ [ o [ & [ r [ ¢ [ u [ 1 [ 7 [ x [ ¢ [ & [ &

| 1 |EstimateS (Version 8.2.0), Copyright R. K. Colwell: http://viceroy. eeb. uconn. edu/estimates T
| 2 |Diversity Output from Input File: insect (2010, =A 24, )

3
| 4 |Samples IndividiSobs (NzSobs 953%Sobs 953Sobs SD Sobs NezSingletcSingletcDoubletcDoubletcUniques Uniques Dupl
| 5 | 1 25.25 7.17 4. 65 9.68 1.28 8.16 3.68 1.66 1.72 1.5 8.16 3.23
| 6 | 2% 50.5 11.47 8.17 14.78 1.69 12.54 4.98 1.63 2.34 1.32 9.14 2.44
| 7 | 3 75.75 14.55 10.88 18.22 1.87 15.18 5.22 1.93 2.76 1.49 9.36 2.99
| 8 | 4 101 16.93 13.08 20.78 1.96 17.64 5.48 2.1 3.12 1.48 9. 46 3.18 .
| 9 | 5 126.25 18.85 14.92 22.79 2.01 19.02 5.48 2.09 3.26 1.64 8.96 3.02 {
| 10 | 6 151.5 20.46 16.51 24.41 2.02 20.9 5.78 2,22 3.24 1.48 9.08 3.07 !
st 7 176.75 21.84 17.91 25.78 2.01 22.26 6.02 2.31 3.22 1.43 9.12 3.15 [
[zl 8 202 23.04 19.15 26.94 1.99 23.32 6.14 2.47 3.38 1.43 9.24 3.4 .
| 13 | 9 227.25 24.12 20. 27 27.97 1.96 24.18 6. 28 2.46 3.38 1.43 9.38 3.14
| 14 | 10 252.5 25.1 21.3 28.9 1.94  25.06 6.4 2.32 3.4 1.41 9.4 2.97 .
| 15 | 11 277.75 26.01 22.26 29.75 1.91 26.04 6.54 2.41 3.6 1.63 9.68 2.96 .
| 16 | 12 303 26.77 23.07 30.47 1.89  26.96 6.58 2.39 3.76 1.39 9.58 2.79 .
| 17 | 13 328.25 27.52 23.86 31.18 1.87 27.62 6.64 2. 46 3.68 1.27 9.6 2.79 .
| 18 | 14 353.5 28.21 24.58 31.84 1.85  28.56 6.76 2.44 3.9 1.36 9.92 2.59 .
| 19 | 15 378.75 28.86 25.26 32.45 1.84 29.08 6.74 2.37 3.78 1.28 9.84 2.67 .
| 20 | 16 404 29.46 25.88 33.03 1.82 29.44 6.58 2.42 3.62 1.18 9.54 2.88 .
| 21 | 17 429.25 30.02 26.46 33.58 1.82  30.08 6.58 2.04 3.78 1.18 9.62 2.38 i
|22 18 454.5 30.54 26.99 34.1 1.81 30.6 6.56 1.9 3.78 1.11 9.6 2.07 f
|23 19 479.75 31.03 27.48 34.58 1.81 31.26 6. 62 1.55 3.64 1.01 9.54 1.73 |
| 24 | 20 505 31.49 27.94 35.04 1.81 31.88 6.58 1.36 3.52 1.05 9.42 1.74 !
|2251 21 530.25 31.91 28.35 35. 47 1.82 32.12 6.5 1.09 3.42 0. 97 9.2 1.31 !
| 26 | 22 555.5 32.3 28.73 35.88 1.83 32.54 6.36 0.98 3.38 0.81 8.84 1.13 i
| 27 | 23 580.75 32.67 29.07 36.27 1.84 32.8 6.16 0.68 3.12 0.63 8.38 0.75 i
| 28 | 24 606 33  29.37 36.63 1.85 33 6 0 3 0 8 0 |
129 | 1
| 30 |

il | [ () |: _ o
W 4 » »\Sheetl {Sheet2{ Sheet5 { Sheetd’) Sheetd / < >

6 HHERREFEXTE

Fig. 6 Example of saving format in an Excel table

i Microsoft Excel — Bookl.xls

) e ®EE NEW BAO #Re IR BEO BEO® BB RATERHIEE
INEHRAG SR KB sy RiFE sz o BT op ===
EEE &

A | 8 [ ¢ [ o [ B [ F [ 6 [ ®w [ 1 [ 7 [ & [ v [ % [ ZF
| 1 |IndividuzSobs (Nao Tau) q
| 2 | 0 0
3| 2525 T.17
| 4 | 50.5 11.47 I —— ]
5| 7575 14.55 ;;ﬁ:: 2723 —

6 | 101 16.93 ©: FERSE ©: -

| 7| 126.25 18.85

| 8| 151.5 20.46

9| 176.75 21.84

[ 10| 202 23.04

11| 227.25 24.12 .

12| 252.5 251

13| 277.75 26.01

14| 303 26.77 |
15| 328.25 27.52 PE—

|16 | 353.5 28.21 e fﬁmﬁ?ﬂi}gﬁ‘ﬂ?mﬁ ho 700

17| 378.75 28.86 AT I

18| 404 29.46 EpbE o) ; ‘

|19| 429.25 30.02 BT EErol 0 "

20| 454.5 30.54

| 21| 479.75 31.03 E il

| 22| 505 31.49

23| 530.25 31.91

24| ©555.5 32.3

| 25| 580.75 32.67

| 26 | 606 33

| 27 |

28| |
1 29 |

| 30 |

ai| [ ] | N | v
4« w\Sheetl{Sheet2(Sheet5) Sheetd {Sheetd / < >

heE

7 IR RBERERER

Fig.7 Data for a species accumulation curve and type of the curve
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Bl Microsoft Excel — Bookl.xls

) e ®EE NEY BAO BRe IAQ BEO BO® BHO RATERHEE .8 x
HRNEA " BEWE RS REN R AR NS AR a1 - Hioid 212 s B I U|===:|8 =& 5 A
ARX v #

a | 8 [ ¢ [ np [ 8 [ F [ ¢ [ v [ 1 [ 7 [ & [ ¢ [ x [ @&
| 1 |Samples Sobs (Nao Tau) q
| 2 | 0 0
| 3 | 1 717
| a] 2 11.47
5| 3 14.55
6| 4 16.93
L 7] 5 18.85

8 6 20.46
o | 7 21.84 3 r
[ 10| 8 23.04 E 50
11 ] 9 24.12 3
12 10 25.1 © o5t
13 ] 11 26.01 8
|14 ] 12 26.77 220
|15 | 13 27.52 &
| 16 | 14 28.21 s T
17 15 28.86 =k
[ 18 | 16 29.46 kS
19| 17 30.02 E ol
|20 18 30.54 £
[ 21| 19 31.03 0 . -
| 22| 20 31.49 0 5 10 15 20 75
23 21 31.91 ) ;
24 = ok FERENEY No. sampling
| 25 | 23 32.67
| 26 | 24 33
| 27 |
| 28 |
129 |
1 30 |
31 . H ,, v
“ 4 » )\ Sheetl/Sheet2) Sheet5 {Sheetd { Sheetd/ < >

s
I

‘e A € = 7~ 7 | B Microsoft Excel Of i SRR

8 ih R L MR R E

Fig.8 Data for species accumulation curves and the curve
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