[bookmark: _heading=h.gjdgxs]Supplementary material 1. Pseudocodes and codes to run the analysis. For the co-occurrence analyzes those species with =>10 independent records were selected. Co-occurrence of pairs of species observed in the same station was analyzed up to 20 days of difference in their occurrence. This database was organized with numbers, every species has a corresponding number, the same as every station.

1. We organize data to work (Matrix.m)
Pseudocode to construct a tridimensional matrix [image: ] with presence/absence information (1 or 0 respectively) of size [image: ], where [image: ] is the number of days in 4 years of observations, 129 is the number of stations and [image: ] is the number of species. Each entry in the matrix M is denoted by [image: ], where  [image: ] is the day, [image: ] the station, and [image: ] the species. 

Algorithm Matrix.m
Input: Database, number of days in every month of the studied years, dates in which every station was active, [image: ] the vector of species to consider (14 species)
Output: Tridimensional matrix [image: ] with presence/absence information (1 or 0 respectively)
Initialize Empty matrix [image: ] of size [image: ].
Empty matrices [image: ], [image: ] of size [image: ] , [image: ].
For every [image: ] from 2011 to 2015
For every [image: ] in the selected year
For every [image: ] in the selected month
			If there are any records for  that [image: ], [image: ] and
 [image: ] in the database 
For every record 
Find also the species and station
[image: ]
[image: ]
[image: ]
Add 1 to the value in position [image: ] 
					EndFor
[image: ]
End
	EndFor
Endfor
Endfor
[image: ] restricted to the positions of 14 studied species in [image: ]
[image: ] is [image: ] in the positions where [image: ] is different to 0
Return [image: ]

Code in Octave 
load 'Meses.txt'
load 'DatosE.txt'
load 'Estaciones.txt'
Matriz2=zeros(1492,129,28);
load ‘va.txt’
Matriz3=zeros(1492,129,rows(va));
dia=1;
vector=zeros(rows(DatosE),1);
for i=2011:1:2015
for j=1:1:12
for k=1:1:Meses((i-2011)*12+j,1)
g=find(DatosE(:,7)==i&DatosE(:,6)==j& DatosE(:,5)==k);
  	if rows(g~=0)
for  m=1:1:rows(g)
vector(g)=1;
    						est=DatosE(g(m,1),1);
    						esp=DatosE(g(m,1),4);
Matriz2(dia,Estaciones(est,3),esp)=Matriz2(dia,Estaciones(est,3),esp)+1;     			
Endfor
end
  				dia=dia+1;
  	Endfor
endfor 
endfor
save Matriz2.txt Matriz2 
for j=1:1:rows(va)
Matriz3(:,:,j)=Matriz2(:,:,va(j,1));
endfor
M=sign(Matriz3)
save M.txt M


2. We calculate the coincidences the same day (Coincidences.m) 
Pseudocode to calculate associations of two species on the same day in the same site. We save this information in a matrix called [image: ].

 If we fix [image: ] with [image: ], [image: ] represents a bidimensional matrix that indicates the days [image: ] and stations [image: ] of presence/absence of species [image: ].

Algorithm Coincidences.m
Input: Tridimensional matrix [image: ] with presence/absence information (1 or 0 respectively).
Output: Matrix [image: ] of size [image: ].
Initialize Empty matrix [image: ] of size  [image: ]
For each bidimensional matrix  [image: ] corresponding to one specie k
For every bidimensional matrix [image: ] corresponding to one specie l
D=[image: ]+[image: ] 
			In the position [image: ] of the matrix [image: ] we count the number of times 
          			that the two species pass through the same station on the same day (all 
the entrances equal to 2 in the matrix D).
		EndFor
	EndFor
Return [image: ]
Code in Octave
load 'M.txt'
ne=14;
E=zeros(ne,ne);
for i=1:1:ne
for j=i:1:ne
D=M(:,:,i)+M(:,:,j);
E(i,j)=rows(find(D==2));
E(j,i)=rows(find(D==2));
endfor
endfor
    save E0.txt E

3. We calculate the coincidences by moving the matrices (Gap.m)
Pseudocode to calculate associations with a gap of [image: ] days for two species in the same site. We save this information in the [image: ] matrices with [image: ]. Each matrix [image: ] contains the information of [image: ] gap days for all the pairs of species.

Algorithm Gap.m
Input: Tridimensional matrix [image: ] with presence/absence information (1 or 0 respectively).
Output: 20 matrices [image: ] of size [image: ]. 
For [image: ] the number of day gaps with [image: ]
Initialize empty matrix E of size [image: ]
 	For each bidimensional matrix  [image: ] corresponding to a species [image: ],
 with [image: ] from [image: ] to [image: ]
For every bidimensional matrix [image: ] corresponding to a species [image: ] with 
[image: ]
				D=[image: ]+[image: ]  
				In the position (k,l) of the matrix E count the number of times that 
the two species pass in front of the same station with a gap of [image: ] days; this is all the entrances equals 2 in the matrix D.
			EndFor
		EndFor
 	Return [image: ]
End For

Code in Octave
load 'M.txt'
ne=14;
for m=1:1:20
E=zeros(ne,ne);
for i=1:1:ne
for j=i:1:ne
D=M(1:1492-m,:,i)+M(m+1:1492,:,j);
E(i,j)=rows(find(D==2))
endfor
endfor
 		file_name=strcat('E',num2str(m),'.txt');   
 		save nombre E
rename ('nombre', [file_name])
     	endfor

4. We compile the 21-day information (Alldays.m)
Pseudocode to organize all the information of [image: ] and every [image: ] in one file [image: ], that contains the information of associations for every pair of species along the 21 days. 

Algorithm Alldays.m
Input: 21 Matrices [image: ] of size [image: ], with [image: ].
Output: R2 file with 196 rows that indicates every pair of species and their frequency of associations in 21 days.
Initialize empty matrix R2, F of size [image: ] 
 	For every m with [image: ] 
we save the matrix [image: ] in the position [image: ] along the third entrance of [image: ], 
that is [image: ]
	EndFor
For every pair of specie [image: ] and [image: ]
		For every m with [image: ] 
			We find all the associations between the two species from day 0 to day 
20, that is, we observe all the entrances of [image: ] and save  this 
information in the file R2. 
		EndFor
	EndFor
Return R2

Code in Octave
ne=14
R2=[];
for m=0:1:20
file_name=strcat('E',num2str(m),'.txt');
load (file_name);
F(:,:,m+1)=E;
endfor
for i=1:1:ne
for j=1:1:ne
vec=[];
for m=1:1:21
vec=[vec,F(i,j,m)];
endfor
R2=[R2;i,j,vec];
endfor
endfor
save R2.txt R2 


5. We generate random tridimensional matrices to compare with observed data (Random.m)

Pseudocode that performs random resampling by generating random matrices corresponding to the same number of presence/absence events and limited to the days of activity of camera traps. Once created every random matrix, we analyze them by the same process that matrix from observed data, i. e. we run over the matrix the programs: Coincidences.m, Gap.m and Alldays.m. Instead of [image: ], we call the return [image: ]  with [image: ].

Algorithm Random.m
Input: Tridimensional matrix [image: ] with presence/absence information (1 or 0 respectively). Dates of active camera trap for every station. A number of days in every month of the studied years.
Output: [image: ]  where [image: ]
For [image: ] with [image: ]
Initialize empty file [image: ], empty table of activity days of a station [image: ], empty 
vector of individual presence/absence [image: ], empty matrix [image: ] of size 
[image: ], [image: ].
For Every station from [image: ] to 129 
		Change real date by the corresponding [image: ] between 1 
and 1492
		EndFor
		For  [image: ]
			[image: ] is calculated as the number of 1’s in [image: ]
EndFor
		While [image: ] does not have the same events of presence/absence that 
[image: ], this is [image: ] events in [image: ]
			Generate a random station between 1 and 129 ([image: ])
			Generate a random species between 1 and 14 ([image: ])
			Revise the table [image: ] to know the [image: ] in which the selected 
station [image: ] was active and generate a [image: ] in that range.
		If [image: ] in [image: ] does not have the same events of 
presence/absence indicated in [image: ]
[image: ]
Increase [image: ] in one, because we add an event of 
presence/absence
End
		Endwhile
Run Coincidences.m, Gap.m, Alldays.m using [image: ]
[image: ] is the [image: ] that return those algorithms
EndFor
Return [image: ] with [image: ]

Code in Octave
for y=1:1:100
ne=14
load 'M.txt'
load 'Fechascamaras.txt'
load 'Estaciones.txt'
load 'Meses.txt'
Z=[];
for k=1:1:rows(Fechascamaras)
diai=sum(Meses(1:(Fechascamaras(k,4)-11)*12,1))+sum(Meses(1:Fechascamar
as(k,2)-1,1))+Fechascamaras(k,3);
diaf=sum(Meses(1:(Fechascamaras(k,7)-11)*12,1))+sum(Meses(1:Fechascamar
as(k,5)-1,1))+Fechascamaras(k,6);
Z=[Z;Estaciones(k,3),diai,diaf];
endfor
V=[];
for v=1:1:ne
V=[V;sum(sum(M(:,:,v)))];
endfor
Matriz4=zeros(1492,129,ne);
i=1;
Lista=[];
Lista2=zeros(1,ne);
while  i<sum(sum(sum(M)))
estacion=floor(rand(1,1)*131);
especie=floor(rand(1,1)*(ne+1));
w=find(Z(:,1)==estacion);
dia=floor(Z(w,2)+rand(1,1)*(Z(w,3)-Z(w,2)+1));
if  estacion~=0 && especie~=0 
%busco la estacion
if  sum(sum(Matriz4(:,:,especie)))<V(especie,1) 
%[Z(w,2),dia,Z(w,3)]
Matriz4(dia,estacion,especie)=1;
i=sum(sum(sum(Matriz4)));
End
End
Endwhile

save Matriz4.txt Matriz4
save Lista.txt Lista
%until here we generated all the data, now we analyze the matrix Matriz4
M=Matriz4;
Coincidences
Gap
Alldays
R4=R2;
file_name=strcat('R4',num2str(y),'.txt');   
 	save nombre R4
rename ('nombre', [file_name])
 	Endfor

6. We compare the observed data with the random data (Analysis.m)
Pseudocode that compares the information from observed data with the obtained in the random resampling (Bootstrap). We return a matrix of co-occurrences. 

Algorithm Analysis.m
Input: R2, [image: ] with [image: ] obtained from the previous algorithms.
Output:  0 - 1 Matrix with 182 rows and 21 columns, where 1’s in the matrix represent co-occurrences, and 0’s in the matrix represents non-co-ocurrence bootstrapped.
Initialize empty tridimensional matrix [image: ],  matrix [image: ], matrix [image: ]
For every n with [image: ] 
we save the matrix [image: ], in the position [image: ] along the third entrance of  [image: ], this is [image: ] 
	EndFor 
For every row [image: ] and column [image: ] of  [image: ]
		We find and count the number of times that the random associations
                         between two species are greater than the associations obtained
                         from the observed data, that is, we count the number of times that the entry is 
                         greater than [image: ], for [image: ] .  This number is called [image: ]. 
We compute the p-value as [image: ].
This p-value is saved in [image: ]
	EndFor
We select only that days and associations where [image: ], this is [image: ] if [image: ]
We save in a .txt file the matrix [image: ] ,  which is a co-occurrence matrix. 
Return MTpasa

Code in Octave
MT=[];
for k=1:1:100
file_name=strcat('R4',num2str(k),'.txt');
load (file_name);
MT(:,:,k)=R4;
endfor
MTpasa=[];
MTpasap=[];
load 'R2.txt'
for j=1:1:rows(R2)
for m=1:1:columns(R2)
  			MTpasap(j,m)=(1+sum(MT(j,m,:)>=R2(j,m)))/101;
  		endfor
endfor
MTpasa=(MTpasap<0.05);
MTpasa=[R2(:,1:2),MTpasa(:,3:23)]
MTpasap=[R2(:,1:2),MTpasap(:,3:23)]
LIs=[]
for t=1:1:rows(MTpasap)
r=sum(MTpasa(t,3:23))
if r~=0
g=find(MTpasa(t,3:23)==1)
LIs=[LIs;MTpasa(t,1),MTpasa(t,2),g(1,1),MTpasap(t,g(1,1)+2),r];
end
endfor
save analysis2B.txt MTpasa LIs MTpasap

7. We performed 10 times the previous steps 5 and 6 and selected, by the first day, the co-occurrences that always appear in each of the 10 generated matrices and built up a co-occurrence predator-prey network.
8. We construct the co-occurrences network
This algorithm was implemented in Python and uses the libraries: networkx, matplotlib.pyplot and pandas to create a digraph G, such that vertices are species and edges are the co-occurrence for pairs of species.

Algorithm: mammals_graph.py
Input: one excel file with the names of species and their IAR (number of independent events divided by the days in which cameras worked), a second excel file with the output vertice, input vertice, average p-value P, first time, in days, of co-occurrence (LIs).
Output: a picture of the graph [image: ] in a png  file.
With networkx generate an empty digraph [image: ]
With pandas load the excel files and assign to [image: ]:
Node name: name of species
Node size: RAI
Edges: pairs of species
Arrow weight: 1/ P
Arrow color: the first day that co-occurrence is significant.
The positions of the 14 vertices are fixed.
With the positions and using the library matplolib, we generate the picture of the graph and save it in a png file. 

Code in Python
import networkx as nx
import matplotlib.pyplot as plt
import numpy as np
import pandas as pd
import matplotlib as mpl
from matplotlib import colors

archivo=pd.read_excel("Vertices14especies.xlsx", sheet_name='iars-14jul')
archivo2=pd.read_excel("26.xlsx", sheet_name='redfinal17-08-21')

nombre_nodo=archivo['nombre'].values.tolist()
clave_nodo=archivo['clave'].values.tolist()
labels=dict(zip(clave_nodo,nombre_nodo))
tama_nodo=archivo['IAR'].values.tolist()
tama_nodo_big=list(np.array(tama_nodo)*250)

RedMami=nx.DiGraph()
RedMami.add_nodes_from(clave_nodo)
# In es el que pasa
entrada=archivo2['In'].values.tolist()
#Out el que lo sigue
salida=archivo2['Out'].values.tolist()
edge_colors=archivo2['Day'].values.tolist()
pesoArista=archivo2['freq2'].values.tolist()

Minimo = min(edge_colors)
Maximo=max(edge_colors)
normalizado=colors.Normalize(vmin=Minimo, vmax=Maximo)
vector=np.array(edge_colors)
edge_alphas =np.log(1.1**vector*vector)

for k in range(0,len(salida),1):
	RedMami.add_edge(salida[k],entrada[k],pesoA=pesoArista[k],Color_Aristas=edge_colors[k])
    
#modificar posición de nodos
fig = plt.figure()
pos ={1: np.array([0.46777314, 0.01965]), 2: np.array([-1.78996326,  0.01965]), 3: np.array([-0.12414765, 0.8691077 ]), 4: np.array([0.25847733, 0.55458074]), 5: np.array([-0.8300294,  0.94467405]), 6: np.array([ -0.59404956, 0.4716172]), 7: np.array([-1.3908153,  0.685145]), 8: np.array([-1.0691077,  -0.95332362]), 9: np.array([-0.36804611, -0.18835858]), 10: np.array([-1.03399451e-04, -0.7200]), 11: np.array([ -1.5358517, -0.70027388]), 12: np.array([-1.99340412, 1.291307561]), 13: np.array([-0.90749008, 0.01010222]), 14: np.array([ -0.54825259, -0.98342945])}
pos2 ={1: np.array([0.46777314, -0.11965]), 2: np.array([-1.78996326,  -0.11965]), 3: np.array([-0.12414765, 0.9691077 ]), 4: np.array([0.25847733, 0.65458074]), 5: np.array([-0.8300294,  1.01467405]), 6: np.array([ -0.59404956, 0.6116172]), 7: np.array([-1.3908153,  0.785145]), 8: np.array([-1.0691077,  -1.05332362]), 9: np.array([-0.36804611, -0.28835858]), 10: np.array([-1.03399451e-04, -0.8200]), 11: np.array([ -1.5358517, -0.80027388]), 12: np.array([-1.99340412, 1.191307561]), 13: np.array([-0.90749008, -0.11010222]), 14: np.array([ -0.54825259, -1.08342945])}

nodes = nx.draw_networkx_nodes(RedMami, pos, node_size=tama_nodo_big, node_color='blue',alpha=0.2)
edges = nx.draw_networkx_edges(RedMami,pos, node_size=tama_nodo_big, arrowstyle='->', connectionstyle='arc3, rad=0.2', width=pesoArista,edge_color=edge_colors,edge_cmap=plt.cm.rainbow)
#modificar posición de etiquetas de nodos
nx.draw_networkx_labels(RedMami,pos2,labels,font_size=13,font_weight='bold')
pc = mpl.collections.PatchCollection(edges, cmap=plt.cm.rainbow)
pc.set_array(edge_colors)
plt.colorbar(pc)
ax = plt.gca()
ax.set_axis_off()
#plt.show()
fig = mpl.pyplot.gcf()
fig.set_size_inches(12, 6)
plt.savefig('Co-ocurrenceNet.png',bbox_inches='tight',pad_inches=2,dpi=300)
pos=[]
plt.close()
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