
		
Supplementary data for
Extinction Chains Reveal Intermediate Phases Between the Safety and Collapse in Mutualistic Ecosystems
Guangwei Wang a,b,c,#, Xueming Liu a,#, Ying Xiao a, Ye Yuan a, Linqiang Pan a, Xiaohong Guan d,e, Jianxi Gao f,*, Hai-Tao Zhang a,*

a The MOE Engineering Research Center of Autonomous Intelligent Unmanned Systems, State Key Laboratory of Digital Manufacturing Equipment and Technology, School of Artificial Intelligence and Automation, Huazhong University of Science and Technology, Wuhan 430074, China
b Guangdong HUST Industrial Technology Research Institute, Huazhong University of Science and Technology, Dongguan 523808, China 
c Guangdong Provincial Engineering Technology Center of Autonomous Unmanned Vessels, Dongguan523808, China
d MOE Key Laboratory of Intelligent Networks and Network Security & State Key Laboratory of Manufacturing Systems, Xi’an Jiaotong University, Xi’an 710049, China
e Tsinghua National Laboratory of Information Science and Technology, Department of Automation, Tsinghua University, Beijing 100084, China
f Department of Computer Science, Rensselaer Polytechnic Institute, Troy, NY 12180, USA

* Corresponding authors.
E-mail addresses: gaoj8@rpi.edu.cn (J. Gao), zht@mail.hust.edu.cn (H.-T. Zhang). 
# These authors contributed equally to this work.

S1.General dimension reduction. 

The dynamical behaviors of a mutualistic system are characterized by the activity of , a time-dependent variable assigned to each node  in subsystem  and each node  in subsystem . The activities follow the mathematical equation,
	 	 (S1)
[bookmark: _Hlk109845410][bookmark: _Hlk109845456][bookmark: _Hlk109845480]where is the state of subsystem  of  nodes at time , and  is the state of subsystem  of  nodes at time . The  matrix  describes subsystem I’s wiring diagram and the interaction strength between the components. The  matrix  describes how the components of subsystem II affect those of subsystem I and the strength of this effect. Similarly, the  matrix  describes the interactions within subsystem , while the  matrix  indicates how components in subsystem  receive the interactions from those in system . In this system,  and are all the nodes' self-dynamics for subsystems  and , while the dynamical interactions of nodes within subsystems are also governed by their nearest neighbors through the interaction terms  and .  and  denote the interacting effects among different systems.
Here, we consider a scalar quantity  related to node  and ’s activity . The mean value of  of all nodes is given by , which is different from the mean over all nearest neighbor nodes . Thus, averaging procedure is introduced: for each node , a neighbor  is selected with probability proportional to ’s outgoing link ; if  is not linked to , namely, , it will not be selected. With this selection procedure, nodes with larger degrees are more likely to be selected, and as a result, their weight in the construction of  is greater. For one of ’s nearest neighbors , its specific influence can be expressed as ; hence, selecting , the sum of influence brought by all nearest neighboring nodes to node  is
		(S2)
with ,  counts the number of connections within the same networks. All nearest neighbor nodes’ average state is,
		(S3)
with  and  being unit vectors.
To incorporate the nearest neighbors averaging procedure and formalize the above analysis, the monolayer operator  and interlayer operators  are introduced; these correspond to the four connectivity matrices,
 
        	            		(S4)
	    
      
where  counts the number of connections between different networks. Let
	                             (S5)

Eq. (S1) can be written as
                  (S6)
In Eq. (S5), the interaction term  averages the interaction  over all nearest neighbor nodes , providing the average impact that  receives from its nearest neighbors. So do ,  and .
Thereby, one obtains
[bookmark: _Hlk109844300]	                (S7)
[bookmark: _Hlk109845331]where we use the Hadamard product , which multiplies two vectors term by term, namely, . Using the linearity of the four operators, we have
	 (S8)
where
	                         (S9)	                (S10)
	                 (S11)
	                (S12)
Let , , , and ; we derive a four-dimensional model,
	                               (S13)
With , , , ; , , , ; , , , ; , , , .
[bookmark: _Hlk112166579]Therefore, all  ( and ) in Eq. S7 could be solved directly using , ,  and  obtained by Eq. (S13), approximating systems’ states.
S2. Specified dimension reduction
Separating self-dynamics and interaction influence, Eq. (1) in the manuscript could be written as,
 				(S14)
At the final state when all species in set  extinct, that is , , we have,
 						(S15)
as
		                   (S16)
[bookmark: _Hlk169553881], ,, , where  is the number of connections within the same network, and  is the number of connections between different networks. From the linearity of the four operators, we obtain 
  		(S17)
[bookmark: _Hlk169553901]where  and  are the system states; =, =; , . Hence with effective interspecific competition strength as , , , , while interacting mutualistic effects among different systems denoted by , , , . Let ,  represent the effective state of species in subsystems I and II (such as plants–pollinators), respectively; , and  describe how components of different subsystems influence each other and the strength of such interlayer effect. Here, we develop the reduced four-dimensional (4D) model as
             				 (S18)
, , , and  are intrinsic growth terms. The dynamical interactions of species within plants/pollinators are also governed by their nearest neighbors through the interaction terms; here, the intraspecific competition strength of species is represented by , , , and , which is  in the N-dimensional model. Effective interspecific competition strengths are , , , , while interacting mutualistic effects among different systems denoted by , , , .
The , , , and  are derived by solving Eq. (S18), Eq. (S15) can be converted as
                          (S19)
and  are the intrinsic growth rate vectors; the intraspecific competition strengths of species are represented by  and , , ; Effective interspecific competition strengths are = and =, where , . interacting mutualistic effects are  and , with , . Consider the equilibrium states =0 and =0, and the right-hand side of Eq. (S19) is zero, whereas species’ abundance , . Hence, the system states  and  could be solved. 

S3. Analysis of multistability
S3.1. Gaussian kernel density estimation
The frequency distributions of cluster size under different exploitation ranges of 4200 trails have been approximated using Gaussian kernel density estimation. The cluster sizes under different exploitation ranges have been arcsine square-root transformed to approach normal distributions. Here we define safe as the cluster size >85% of its unperturbed state while collapsing when <5%. Both stable and unstable equilibriums are obtained by determining peaks and valleys of the density function, while minor humps smaller than 0.0001 are overruled.
S3.2. Logistic regressions
Following Hirota et al., we apply function of the nonlinear logistic regression model as,
, , 
The coefficients and the   of the logistic regressions predicting probabilities of the system being in different regimes when  are as follow,

	
	Regimes
	
	
	
	

	1.2
	Safe
	4.3158
	-0.0091
	-0.0009
	0.9977

	
	Partial extinction
	-4.3197
	0.0082
	0.0009
	0.9977

	2.5
	Safe
	2.4707
	-1.2572
	0.0117
	0.9986

	
	Partial extinction
	-2.3093
	0.9592
	-0.0139
	0.9974

	
	Multistable
	-204.3124
	5.8075
	-0.0413
	0.9235

	
	Collapse
	-57.5543
	1.2394
	-0.0061
	0.9970

	2.5
	Safe
	4.2027
	-3.1156
	0.0300
	0.9996

	
	Partial extinction
	-1.2957
	0.9168
	-0.0125
	0.9848

	
	Collapse
	-49.3981
	0.9155
	-0.0033
	0.9993







[image: ] 
Fig. S1. Threshold's impacts on real plant-pollinator network M_PL_017 (A) and M_PL_023 (B). Species are regarded as extinct if their abundance diminishes below a certain threshold (), altering which could influence species' survival states and tipping points. Threshold indicates species' minimum viable population and smaller thresholds ensure species' survival under large exploitation rate, thus raising species  and lower the possibility of coextinction. Parameters are set as =-0.3, =1, =0.001, =0.2, , and =0.5.



Fig. S2. Systems' states estimation of all 26 mutualistic networks. The average absolute error of prediction by the dimension reduced method of the 26 mutualistic networks is 0.0958, and the relative error is 6.38%, which is sufficient low to be ineffective to the following prediction.
[image: ]
Fig. S3. System state estimation removing single species of all 26 mutualistic networks. Dimension reduction method in Jiang et al., 2018 and the manuscript. (a) unweighted method, (b) degree-weighted average, and (c) eigenvector-based average methods, the degree-weighted method has smaller error among the three methods, (d) the 4-dimensional reduction method in the manuscript is more accurate, with average error of 0.0958 and relative error of 6.38%.
[image: ]
Fig. S4. System state estimation removing multiple species of all 26 mutualistic networks. System state estimation of 100 trails when randomly removing multiple species with dimension reduction method in Jiang et al., 2018 (unweighted, degree-weighted average and eigenvector-based average methods) and our manuscript. 
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[bookmark: _Hlk117274840]Fig. S5. Prediction of species,  and extinction chains prediction of all 26 networks when exploiting single species. (a-b)  prediction of mutualistic plant-pollinator, plant-ant, anemone-fish and seed dispersal networks compared with real . Parameters are set as , , , , and , threshold , species will be regarded as extinct when abundance decreases below threshold. All parameters of the following results are set accordingly unless further noticed. (c) Extinction chain prediction of mutualistic networks. Blue bars are the scale of networks, red bars are the amounts of extinction chains in a certain network, and pie charts are correctly anticipated coextinct species, extinction chains and errors.  Mean error of 26 networks: : 0.2166, : 0.2386, extinct species: 0.43%, extinction chain prediction: 4.37%. Species'  and  have positive correlation with the exploited species' degree as shown in A-B, thus the generalist species with large degree are more resilient whereas once their exploitation rate exceeds boundaries they are also more likely to have severe consequences (C).
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Fig. S6. Prediction of species,  and extinction chains while simultaneously exploit two species of all 26 mutualistic networks. (a) Blue bars (left y-axis) are the size of networks, red and yellow bars (right y-axis) are mean errors for  and  prediction. (b) Errors of predicting extinction chains, most endangered species and all coextinct species. Mean error of 26 networks: : 0.1877,: 0.1852, extinction chain: 6.8%, most endangered species: 5.87%, all coextinct species: 0.34%. (Number of extinction chains of a n-node network is , where n is the size of network).


[image: ]
Fig. S7. Prediction of species’  (A-D) and extinction chain (E) prediction results of network M_PL_017 as exploitation range expands. Randomly exploitation certain given range of species of the network, each range repeats 1,000 times. As shown in (E), with increasing exploitation range, the extinction chains scale up and form more sophisticated extinction chains. The squared ones are the real extinction chains, below are the prediction results. It becomes difficult to predict the whole extinction chains, nonetheless the content of extinction chains and the very first species that go extinct, that is the most endangered species still have high accuracy.



Fig. S8. Error rate of predicting extinction chain of all 26 mutualistic networks. The error rate of predicting the whole entire extinction chain when capturing single species of all 26 networks. Networks are arranged in ascending order of sizes.





Fig. S9. Hamming distance of predicting extinction chain of all 26 mutualistic networks. Hamming distance of prediction and real extinction chains when capturing single species of all 26 networks. Networks are arranged in ascending order of sizes.

[image: ]
Fig. S10. Species’ tipping points and their degree of all 26 mutualistic networks. A-B, Different mutualistic networks’ species’ ,. C, Species’ degrees and their coextinction phenomena caused by applying exploitation rate. 

[image: ]
[bookmark: _Hlk136873031]Fig. S11. All 26 mutualistic networks’  with their nestedness, modularity and connectance. Size of scatters suggests systems’ . In general networks with larger connectance, larger nestedness and smaller modularity tend to be more resilient. Nestedness was measured as NODF with value in the interval [0,1], and modularity was calculated according to Newman’s algorithm (Leading eigenvector) using MATLAB package BiMat.
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Fig. S12. Heat map of parameter  evolution when capturing one species, considering average extinct species (A) or average species abundance (B) of network M_PL_017. Species’  along with systems’ boundaries increase as intrinsic growth rate. Intrinsic growth rate enhances species’ resilience thus could guarantee species diversity or abundance.

[image: ]
Fig. S13. Number of extinct species when capturing one species as  and  increase of network M_PL_017. A-C are species that might trigger coextinction. D-F are species that won’t threaten other species’ survival, their  increase with  as the potential damage to the ecosystems’ diversity reduce.
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Fig. S14. Average species abundance when capturing one species as  and  increase of network M_PL_017. A-C are species that might trigger coextinction, D-F are species that won’t threaten other species’ survival, and ecosystems’ average abundance shows similar trends and dividing lines as number of extinct species.

[image: ]
Fig. S15. System states and corresponding average extinct species with error bars when multi-species of network M_PL_017 are being exploited. In multistable areas, average extinct species have larger standard deviation, meanwhile tristable area suggests a double catastrophe-fold. Stable states correspond to colored solid lines while unstable equilibria correspond to gray dashed lines.
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Fig. S16. Real and predicted extinction chains when capturing multi-species of network M_PL_017. The squared ones are the real extinction chains, and others are the prediction results. Colors indicate nodes’ id, the extinction chains start from bottom, and arrows show the trends of coextinction. When capturing few species, the proposed methodology is capable of accurately predicting the whole extinction chains, such as capturing 5% of the total species. As the exploitation range increase, the extinction chain becomes more complicated, we could still predict the species that involved in the extinction and the majority of the most endangered species (bottom of the extinction chain).



[image: ]
Fig. S17. Extinction chains depth and width of network M_PL_017. A, Mutualistic networks’ size and number of extinction chains (left y-axis), together with average depth and width of extinction chains (right y-axis) while capturing one species. B-H, Trends of depth and width of extinction chains as exploitation range expands under different intra-guild competition strength. Here, extinction chains’ depth is defined as the number of their layers, and width the maximum number of coextinct species under a certain exploitation rate. Randomly exploitation certain amount of species of the network. In B, each range repeats 1,000 times, others 100 times. As exploitation range increase, extinction chain’s width scales up while depth initially increases to a peak value and then decrease, since more species emerge at similar layer of extinction chain. 
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Fig. S18. Compare accuracy of predicting extinction chains by species abundance and average vertex strength of all 26 networks when exploiting single species. Blue bars are the scale of networks, red bars are the amounts of extinction chains in a certain network, pie charts illustrate correctly predicted extinction chain sorted by species abundance obtained from the reduced model or average vertex strength, in all predict 91.94% and 94.75% of extinction chains separately.


[image: ]
Fig. S19. Bridge nodes of mutualistic ecosystems. When capturing one species, we apply cut vertex method on real mutualistic networks and 50 synthetic E-R networks of different scales, and it fails to predict special species or their coextinct species 1522 out of 3825 times when networks have bridge nodes. A-B, Seed-dispersal network M_SD_009 with bridge nodes, prediction of species 37’s extinction chain missed a species. C-D, Synthetic E-R network consists of 61 nodes, including one bridge node, the predict special nodes and extinction chains differ from the real results. Circles are the real extinct species, compared with the predicted species represented by asterisks, axes show species’ serial numbers.


[image: ]
Fig. S20. Compare accuracy of predicting extinction chains by species abundance and average vertex strength while exploit two species simultaneously of all 26 real mutualistic networks. Bars species abundance and average vertex are two proposed methods for extinction chain prediction, bars most endangered merely concern species that extinct first, defined as those on the top of an extinction chain.  Here method species abundance predicts 69.27% of extinction chains and 71.24% of most endangered species, while method average vertex predicts 51.59% of extinction chains and 55.54% of most endangered species.  (Number of extinction chains of a n-node network is , where n is the size of network).

[bookmark: _GoBack][image: ]
Fig. S21. Heat map of parameter  evolution when capturing multi-species of network M_PL_017. The relationship between  and species’  is no longer monotony. As we expand exploitation range more species extinct under the same exploitation rate  and intra-guild competition strength, and system might abruptly degenerate from mighty to overall collapse if the majority of the system is being exploited, revealing the boundaries under such extreme circumstances. 


[image: ]
Fig. S22. Heat map of parameter  evolution when capturing multi-species of network M_PL_017. Average species abundance also shows similar trends as exploitation rate, intra-guild competition strength  and exploitation range increase.

[image: ]
Fig. S23. Heat map of parameter  evolution when capturing all species of network M_PL_017. Number of extinct species (A) and average species abundance (C) shows similar trends as exploitation rate, intra-guild competition strength  increase.
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Fig. S24. Introduce species to enhance networks’ resilience. A, for plant-pollinator network M_PL_023, exploit species 29 no longer trigger coextinction after adding a leaf node species 91 to species 15, now that species 9,15,17,19,23,35,91 form a new ecosystem and survive the perturbation of species 29. B, Adding leaf node to species 1 of anemone-fish network M_AF_002_01. After which exploiting species 5 will not disable the whole system though species 5 and 9 still extinct under large exploitation rate.



Table S1. Results of ,  and extinction chain prediction when capturing one species of all 26 mutualistic networks.
	Network
	Type
	Size
	Connectance
	Modularity
	Nestedness
	
predict
error
(mean)
	
predict
error
(mean)
	Extinction chain prediction

	
	
	
	
	
	
	
	
	contents
(topology)
	contents
	order

	M_PL_017
	plant-pollinator
	104
	0.1514
	0.3335
	0.4284
	0.1933
	0.1904
	8/8
	8/8
	8/8

	M_PL_023
	plant-pollinator
	90
	0.0871
	0.5458
	0.2467
	0.2756
	0.2789
	16/16
	16/16
	13/16

	M_PL_016
	plant-pollinator
	205
	0.0885
	0.4391
	0.2198
	0.2063
	0.1976
	21/21
	21/21
	21/21

	M_PL_026
	plant-pollinator
	150
	0.0392
	0.5329
	0.2827
	0.2713
	0.2647
	14/16
	16/16
	14/16

	M_PL_028
	plant-pollinator
	180
	0.0656
	0.4520
	0.1643
	0.2261
	0.2156
	30/30
	30/30
	30/30

	M_PL_029
	plant-pollinator
	167
	0.0598
	0.4853
	0.1577
	0.2144
	0.2030
	29/29
	29/29
	29/29

	M_PL_048
	plant-pollinator
	266
	0.0948
	0.3521
	0.2623
	0.1921
	0.1842
	24/24
	24/24
	24/24

	M_PL_049
	plant-pollinator
	262
	0.0709
	0.4105
	0.1813
	0.2050
	0.1954
	31/31
	31/31
	31/31

	M_SD_001
	seed-dispersal
	28
	0.3401
	0.3248
	0.5098
	0.2286
	0.2143
	3/3
	3/3
	3/3

	M_SD_002
	seed-dispersal
	40
	0.4265
	0.2244
	0.6766
	0.2000
	0.1975
	4/4
	4/4
	4/4

	M_SD_003
	seed-dispersal
	41
	0.1700
	0.3921
	0.4470
	0.2561
	0.2366
	10/10
	10/10
	10/10

	M_SD_004
	seed-dispersal
	52
	0.1499
	0.3863
	0.4660
	0.2538
	0.2462
	9/9
	9/9
	9/9

	M_SD_005
	seed-dispersal
	34
	0.1742
	0.4844
	0.3779
	0.3324
	0.3147
	8/8
	8/8
	7/8

	M_SD_007
	seed-dispersal
	79
	0.2837
	0.3345
	0.5167
	0.2076
	0.2025
	6/6
	6/6
	6/6

	M_SD_009
	seed-dispersal
	25
	0.3016
	0.3934
	0.3424
	0.2480
	0.2320
	5/5
	5/5
	5/5

	M_SD_010
	seed-dispersal
	64
	0.3343
	0.2734
	0.4892
	0.1828
	0.1828
	-
	-
	-

	M_SD_012
	seed-dispersal
	64
	0.1438
	0.3746
	0.3549
	0.2344
	0.2234
	12/13
	13/13
	11/13

	M_SD_016
	seed-dispersal
	85
	0.3415
	0.2060
	0.5884
	0.1847
	0.1788
	7/7
	7/7
	7/7

	M_SD_019
	seed-dispersal
	209
	0.0985
	0.3997
	0.3287
	0.1876
	0.1809
	15/15
	15/15
	15/15

	M_SD_022
	seed-dispersal
	317
	0.0492
	0.3731
	0.1681
	0.2038
	0.1886
	51/51
	51/51
	50/51

	M_AF_001
	anemone-fish
	36
	0.3077
	0.2816
	0.5568
	0.2139
	0.2056
	6/6
	6/6
	6/6

	M_AF_002
	anemone-fish
	11
	0.3333
	0.4400
	0.3800
	0.4455
	0.4091
	5/8
	8/8
	3/8

	M_PA_001
	plant-ant
	9
	0.5714
	0.3750
	0.2879
	0.3000
	0.2778
	1/3
	3/3
	3/3

	M_PA_002
	plant-ant
	10
	0.5417
	0.2485
	0.5913
	0.3000
	0.2900
	3/3
	3/3
	3/3

	M_PA_003
	plant-ant
	28
	0.2164
	0.5807
	0.2114
	0.3214
	0.4964
	3/5
	5/5
	4/5

	M_PA_004
	plant-ant
	11
	0.1443
	0.2856
	0.4482
	0.2034
	0.1978
	12/12
	12/12
	12/12





Table S2. When adding leaf nodes to mutualistic networks enhances systems’ resilience, and capturing one specie won’t trigger massive extinction or even system collapse.
	Network
	Chosen species
	Exploited species
	Spared species
	Coextinct species

	M_PL_023
	9
	29
	15,17,19,23,35
	-

	
	15
	29
	9,17,19,23,35
	-

	
	23
	29
	9,15,17,19,35
	-

	
	35
	29
	9,15,17,19,23
	-

	M_AF_002_01
	1
	2
	4,5,6,7,10,11
	-

	
	
	4
	2,3,5,6,7,8,11
	9,10

	
	
	5
	2,3,4,6,7,8,10,11
	9

	
	
	6
	2,3,4,5,7,8,10,11
	9

	
	2
	1
	3,4,5,7,8,9,10
	11

	
	
	4
	1,3,5,7,8,9,11
	10

	
	
	5
	1,3,4,6,7,8,9,10,11
	-

	
	
	6
	1,3,4,5,7,8,9,10,11
	-

	
	3
	1
	2,4,5,6,7,8,9,10
	11

	
	
	4
	1,2,5,6,7,8,9,11
	10

	
	
	5
	1,2,4,6,7,8,9,10,11
	-

	
	
	6
	1,2,4,5,7,8,9,10,11
	-

	
	4
	1
	2,3,5,6,7,8,10
	9,11

	
	
	2
	1,5,6,7,10,11
	3,8,9

	
	
	5
	1,2,3,6,7,8,10,11
	9

	
	
	6
	1,2,3,5,7,8,10,11
	9

	
	5
	2
	1,4,6,7,10,11
	3,8,9

	
	
	6
	1,2,3,4,7,8,10,11
	9

	
	6
	2
	1,4,5,7,10,11
	3,8,9

	
	
	5
	1,2,3,4,7,8,10,11
	9

	
	7
	1
	2,3,4,5,6,8,9,10
	11

	
	
	2
	1,4,5,6,10,11
	3,8,9

	
	
	4
	1,2,3,5,6,8,9,11
	10

	
	
	5
	1,2,3,4,6,8,9,10,11
	-

	
	
	6
	1,2,3,4,5,8,9,10,11
	-

	
	
	8
	1,2,3,4,5,6,9,10
	11

	
	8
	4
	1,2,3,5,6,7,9,11
	10

	
	
	5
	1,2,3,4,6,7,9,10,11
	-

	
	
	6
	1,2,3,4,5,8,9,10,11
	-




[bookmark: _Hlk153219303]Table S3. System state estimation error when removing single species.
	Method
	Average error
	Relative error

	Unweighted
	1.2641
	58.7%

	Degree-weighted
	0.6212
	30.34%

	Eigenvector-based
	0.6484
	31.6%

	Our paper
	0.0958
	6.38%




Table S4. System state estimation error when randomly removing multiple species.
	Method
	Exploit 25%
	Exploit 50%
	Exploit 75%

	
	Average error
	Relative error
	Average error
	Relative error
	Average error
	Relative error

	Unweighted
	1.1987
	47.41%
	1.7738
	75.21%
	1.6844
	94.26%

	Degree-weighted
	0.5236
	20.26%
	0.6232
	26.71%
	1.1128
	63.85%

	Eigenvector-based
	0.5741
	22.33%
	0.6889
	29.65%
	1.2805
	73.21%

	Our paper
	0.07
	3.19%
	0.1045
	5.17%
	0.1462
	10.03%





Table S5. Prediction error and hamming distance of prediction and real extinction chains of 26 mutualistic networks.
	Network ID
	Type
	Size
	Error
	Hamming distance

	
	
	
	species abundance
	average vertex
	musrank
	nestedness
	this manuscript
	species abundance
	average vertex
	musrank
	nestedness
	this manuscript

	M_PL_ 017
	plant
pollinator
	25
79
	0
	0
	0
	25%
	0
	0
	0
	0
	0.0955
	0

	M_PL_ 023
	plant
pollinator
	20
70
	37.5%
	31.25%
	37.25%
	50%
	18.75%
	0.2415
	0.2230
	0.2790
	0.3459
	0.1069

	M_PL_ 016
	plant
pollinator
	26
179
	0
	0
	0
	47.62%
	0
	0
	0
	0
	0.1667
	0

	M_PL_ 026
	plant
pollinator
	99
51
	12.5%
	12.5%
	31.25%
	62.5%
	12.5%
	0.0709
	0.0578
	0.2376
	0.4971
	0.0123

	M_PL_ 028
	plant
pollinator
	41
139
	0
	0
	0
	30%
	0
	0
	0
	0
	0.1952
	0

	M_PL_ 029
	plant
pollinator
	49
119
	3.45%
	0
	6.9%
	34.48%
	0
	0.0333
	0
	0.0563
	0.2724
	0

	M_PL_ 048
	plant
pollinator
	30
236
	0
	0
	0
	45.83%
	0
	0
	0
	0
	0.3009
	0

	M_PL_ 049
	plant
pollinator
	37
225
	0
	0
	9.68%
	41.94%
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