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Supplementary Tables

Table S1: Number of unique collection events for Centris and Epicharis per season within each decade.

	Decade
	Season
	Collection events

	70’s
	Dry
	81

	
	Rainy
	62

	
	Total
	143

	80’s
	Dry
	53

	
	Rainy
	29

	
	Total
	82

	90’s
	Dry
	69

	
	Rainy
	40

	
	Total
	109

	2000’s
	Dry
	35

	
	Rainy
	44

	
	Total
	79

	2010’s
	Dry
	43

	
	Rainy
	35

	
	Total
	78

	
2020’s
	Dry
	72

	
	Rainy
	86

	
	Total
	158

	Sum
	Dry
	353

	
	Rainy
	296

	
	Total
	649

	Average ± SD
	Dry
	58.8 ± 18.0

	
	Rainy
	49.3 ± 21.2

	
	Total
	108.17 ± 35.05














Table S2: Number of unique collection events for Centris and Epicharis per season within each five-year time bin.

	Time period
	Season
	Collection events

	1976-1979
	Dry
	81

	
	Rainy
	62

	
	Total
	143

	1980-1984
	Dry
	27

	
	Rainy
	12

	
	Total
	39

	1985-1989
	Dry
	26

	
	Rainy
	17

	
	Total
	43

	1990-1994
	Dry
	6

	
	Rainy
	2

	
	Total
	8

	1995-1999
	Dry
	63

	
	Rainy
	38

	
	Total
	101

	2000-2004
	Dry
	13

	
	Rainy
	5

	
	Total
	18

	2005-2009
	Dry
	59

	
	Rainy
	81

	
	Total
	140

	2010-2014
	Dry
	18

	
	Rainy
	13

	
	Total
	31

	2015-2019
	Dry
	25

	
	Rainy
	22

	
	Total
	47

	2020-2023
	Dry
	35

	
	Rainy
	44

	
	Total
	79

	Sum
	Dry
	353

	
	Rainy
	296

	
	Total
	649

	Average ± SD
	Dry
	35.3 ± 24.3

	
	Rainy
	29.6 ± 26.1

	
	Total
	32.45 ± 24.75


Table S3: For each species included in the study the total number of collection events is given. For species that met filtering thresholds to be analysed (bold) the mean and standard deviation of relative occurrence across all seasons and decades is given. Discrete and continuous diet classifications are also given. Species were either classified as generalists specialist (discrete) or assigned a continuous score in which higher values indicate a broader oil-host range. Species marked with † met the filtering thresholds for five-year time bins but not for decadal bins. 

	Scientific name
	Collection events
	Relative occurrence
	Discrete classification
	Continuous classification

	C. aenea Lepeletier, 1841
	70
	0.11 ± 0.07
	Generalist
	2.79

	C. americana (Klug, 1810)
	1
	-
	-
	-

	C. analis (Fabricius, 1984)
	22
	0.04 ± 0.03
	Generalist
	1.71

	C. aurantis Vivallo, 2022
	2
	-
	-
	-

	C. auriger Vivallo, 2022
	1
	-
	-
	-

	C. brasilictis Vivallo, 2022
	3
	-
	-
	-

	C. burgdorfi Friese, 1901
	1
	-
	-
	-

	C. collaris Lepeletier, 1841
	44
	0.06 ± 0.05
	Specialist
	0.9

	C. dentata Smith, 1854
	2
	-
	-
	-

	C. denudans Lepeletier, 1841
	5
	-
	-
	-

	C. dorsata Lepeletier, 1841
	19
	0.02 ± 0.03
	Specialist
	0.67

	C. flamigera Vivallo, 2022
	4
	-
	-
	-

	C. flavifrons (Fabricius, 1775)
	3
	-
	-
	-

	C. fuscata Lepeletier, 1841
	102
	0.15 ± 0.13
	Generalist
	2.81

	C. klugii Friese, 1900
	1
	-
	-
	-

	C. longimana Fabricius, 1804
	13
	0.03 ± 0.03
	Specialist
	0.75

	C. lutea Friese, 1900
	33
	0.06 ± 0.05
	Specialist
	0.75

	C. machadoi Azevedo & Silveira, 2005
	26
	0.03 ± 0.04
	Specialist
	0.5

	C. maranhensis Ducke, 1911
	4
	-
	-
	-

	C. mocsary Friese, 1900
	23
	0.03 ± 0.03
	Specialist
	0.88

	C. morens (Perty, 1833)
	4
	-
	-
	-

	C. nitens Lepeletier, 1841
	65
	0.10 ± 0.07
	Generalist
	1.71

	C. quadrimaculata Packard, 1869
	1
	-
	-
	-

	C. rupestris Azevedo & Silveira, 2005
	6
	0.01 ± 0.02
	-
	-

	C. scopipes Friese, 1900
	3
	-
	-
	-

	C. spilopoda Moure, 1969
	29
	0.06 ± 0.09
	Generalist
	1.5

	C. tarsata Smith, 1874
	92
	0.14 ± 0.08
	Generalist
	2.8

	C. terminata Smith, 1874
	8
	0.02 ± 0.03
	-
	-

	C. tetrazona Moure & Seabra 1962  †
	6
	-
	-
	-

	C. trigonoides Lepeletier, 1841
	27
	0.04 ± 0.04
	Generalist
	3.64

	C. varia (Erichson, 1848)
	12
	0.02 ± 0.02
	Generalistc
	1.5

	C. violacea Lepeletier, 1841
	25
	0.03 ± 0.05
	Specialist
	0.75

	C. vittata Lepeletier, 1841
	4
	-
	-
	-

	C. xanthobapta Vivallo, 2022
	3
	-
	-
	-

	C. xanthocnemis (Perty, 1833)
	8
	0.01 ± 0.02
	-
	-

	E. albofasciata Smith, 1854
	1
	-
	-
	-

	E. analis Lepeletier, 1841
	34
	0.04 ± 0.07
	Specialist
	0.8

	E. bicolor Smith, 1854
	38
	0.06 ± 0.05
	Specialist
	0.75

	E. cockerelli Friese, 1900
	21
	0.03 ± 0.06
	Specialist
	0.5

	E. dejeanii Lepeletier, 1841
	3
	-
	-
	-

	E. flava (Friese, 1901)
	107
	0.17 ± 0.1
	Specialist
	0.83

	E. iheringi Friese, 1900
	24
	0.03 ± 0.06
	-
	-

	E. sp1
	1
	-
	-
	-

	E. sp2
	1
	-
	-
	-

	E. xanthogastra Moure & Seabra, 1959
	1
	-
	-
	-































Table S4: Generalised linear model results for relative occurrence and seasonality trends for each species. For each predictor (time and season), β estimates, z values, and p values are reported. Statistically significant effects (p < 0.05) are highlighted in bold.

	Species
	Time
	Season

	
	Β estimate
	Z value
	P value
	Β estimate
	Z value
	P value

	C. aenea
	0.19
	2.38
	0.02
	-0.25
	-0.98
	0.33

	C. analis
	0.18
	1.37
	0.17
	0.12
	0.28
	0.78

	C. collaris
	-0.32
	-3.1
	0
	-0.22
	-0.69
	0.49

	C. dorsata
	-0.96
	-3.81
	0
	-0.76
	-1.42
	0.16

	C. fuscata
	-0.13
	-1.91
	0.06
	-2.06
	-6.45
	0

	C. longimana
	-0.25
	-1.44
	0.15
	1.08
	1.78
	0.08

	C. lutea
	0.33
	2.89
	0
	-0.38
	-1.03
	0.3

	C. machadoi
	0.02
	0.14
	0.89
	-3.12
	-3.05
	0

	C. mocsary
	0.08
	0.65
	0.51
	1.48
	2.88
	0

	C. nitens
	-0.12
	-1.55
	0.12
	0.98
	3.54
	0

	C. rupestris
	-0.04
	-0.17
	0.86
	NA
	NA
	NA

	C. spilopoda
	0.93
	5.24
	0
	0.32
	0.8
	0.42

	C. tarsata
	0.07
	1.07
	0.28
	0.03
	0.13
	0.9

	C. terminata
	0.22
	0.99
	0.32
	2.07
	1.93
	0.05

	C. trigonoides
	0.21
	1.7
	0.09
	-3.23
	-3.16
	0

	C. varia
	-0.05
	-0.27
	0.79
	1.31
	1.95
	0.05

	C. violacea
	-0.34
	-2.52
	0.01
	NA
	NA
	NA

	C. xanthocnemis
	-0.23
	-1.06
	0.29
	1.36
	1.65
	0.1

	E. analis
	0.36
	3.08
	0
	1.51
	3.46
	0

	E. bicolor
	0.28
	2.6
	0.01
	1.06
	2.86
	0

	E. cockerelli
	0.24
	1.69
	0.09
	3.17
	3.08
	0

	E. flava
	-0.16
	-2.41
	0.02
	0.56
	2.59
	0.01

	E. iheringi
	0.53
	3.41
	0
	2.52
	3.38
	0












Table S5: Model diagnostics for generalised linear models assessing relative occurrence and seasonality trends for each species. For each model, p values for residual uniformity, dispersion, and outlier tests are reported. Collinearity among predictors was quantified using variance inflation factors . Statistically significant values (p < 0.05) are given in bold.

	Species
	Residuals
	Collinearity

	
	Uniformity
	Dispersion
	Outliers
	

	C. aenea
	0.84
	0.93
	1
	1.01

	C. analis
	0.63
	0.57
	1
	1.01

	C. collaris
	0.72
	0.6
	1
	1

	C. dorsata
	0.64
	0.83
	1
	1

	C. fuscata
	0.2
	0.44
	1
	1

	C. longimana
	0.56
	0.94
	1
	1.01

	C. lutea
	0.63
	0.34
	1
	1.01

	C. machadoi
	0.82
	0.53
	1
	1

	C. mocsary
	0.72
	0.17
	1
	1.01

	C. nitens
	0.82
	0.58
	1
	1.01

	C. rupestris
	0.98
	0.06
	0.02
	NA

	C. spilopoda
	0.47
	0.54
	1
	1

	C. tarsata
	0.9
	0.09
	0
	1.01

	C. terminata
	0.7
	0.57
	1
	1

	C. trigonoides
	0.55
	0.95
	1
	1

	C. varia
	0.57
	0.54
	1
	1.01

	C. violacea
	0.21
	0.02
	0.08
	NA

	C. xanthocnemis
	0.9
	0.58
	1
	1.01

	E. analis
	0.13
	0
	0.06
	1

	E. bicolor
	0.86
	0.12
	1
	1.01

	E. cockerelli
	0.84
	0
	0.1
	1

	E. flava
	0.08
	0.4
	0.14
	1.01

	E. iheringi
	0.93
	0.03
	1
	1










Table S6: Summary of generalised linear models  for species occurrence trends using either decadal or five-year bins. Reported are whether a species’ relative occurrence changed significantly over time (p < 0.05) or remained constant, and whether it was significantly more common in the dry season, the rainy season, or equally common in both. Species marked with a degree symbol (°) showed marginally significant temporal trends (0.05 < p < 0.06). Species marked with an asterisk (*) had no records in the rainy season. Centris tetrazona could not be analysed using decadal bins because it did not meet the inclusion threshold. Results that differed between the decadal and five-year binning approaches are highlighted in bold.

	Species
	Time
	Seasonality

	
	Decadal bins
	Five-year bins
	Decadal bins
	Five-year bins

	C. aenea
	Increasing
	Increasing
	Both
	Both

	C. analis
	Constant
	Constant
	Both
	Both

	C. collaris
	Decreasing
	Decreasing
	Both
	Both

	C. dorsata
	Decreasing
	Decreasing
	Both
	Both

	C. fuscata
	Decreasing °
	Decreasing °
	Dry
	Dry

	C. longimana
	Constant
	Constant
	Both
	Both

	C. lutea
	Increasing
	Increasing
	Both
	Both

	C. machadoi
	Constant
	Constant
	Dry
	Dry

	C. mocsary
	Constant
	Constant
	Rainy
	Rainy

	C. nitens
	Constant
	Constant
	Rainy
	Rainy

	C. spilopoda
	Increasing
	Increasing
	Both
	Both

	C. rupestris
	Constant *
	Constant *
	Dry *
	Dry *

	C. tarsata
	Constant
	Constant
	Both
	Both

	C. terminata
	Constant
	Constant
	Rainy °
	Rainy °

	C. tetrazona
	NA
	Constant
	NA
	Both

	C. trigonoides
	Constant
	Constant
	Dry
	Dry

	C. varia
	Constant
	Constant
	Rainy °
	Rainy °

	C. violacea
	Decreasing *
	Decreasing *
	Dry *
	Dry *

	C. xanthocnemis
	Constant
	Constant
	Both
	Both

	E. analis
	Increasing
	Increasing
	Rainy
	Rainy

	E. bicolor
	Increasing
	Increasing
	Rainy
	Rainy

	E. cockerelli
	Constant
	Increasing
	Rainy
	Rainy

	E. flava
	Decreasing
	Decreasing
	Rainy
	Rainy

	E. iheringi
	Increasing
	Increasing
	Rainy
	Rainy






Table S7: Model diagnostics for generalised linear mixed-effects models predicting species’ relative occurrence using discrete and continuous diet classifications. For each model, p values for residual uniformity, dispersion, and outlier tests are reported. Statistically significant values (p < 0.05) are shown in bold.

	Model
	Uniformity
	Dispersion
	Outliers

	Occurrence ~ Diet_continuous + Seasonality
	0.002
	0.12
	0.16

	Occurrence ~ Diet_discrete + Seasonality
	0.008
	0.14
	1







Table S8: Generalised linear mixed-effects model results for seasonal preferences in species’ relative occurrence using discrete or continuous diet classifications as predictors. For each model, β estimates, standard errors (SE), z values, and p values are reported for all comparisons.

	Season comparison
	Diet classification
	Estimate
	SE
	Z value
	P value

	“Both” vs. “Dry”
	Discrete
	-0.24
	0.38
	-0.63
	0.8

	“Both” vs. “Rainy”
	Discrete
	-0.53
	0.35
	-1.49
	0.29

	“Dry” vs. “Rainy”
	Discrete
	-0.29
	0.42
	-0.69
	0.77

	“Both” vs. “Dry”
	Continuous
	-0.03
	0.35
	-0.07
	1

	“Both” vs. “Rainy”
	Continuous
	-0.56
	0.32
	-1.77
	0.18

	“Dry” vs. “Rainy”
	Continuous
	-0.54
	0.41
	-1.32
	0.38
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Figure S1: Rarefied species richness and species accumulation curves for Centris and Epicharis in the Federal District based on decadal (a–b) and five-year (c–d) time bins. Black bars represent standard errors around mean rarefied species richness estimates. Species accumulation curves were generated using random subsampling of time points (100 permutations), with vertical bars indicating standard errors of the mean number of sampled species.
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[image: ]
Figure S2: Species’ relative occurrence across time and seasons. For each species, relative occurrence, defined as the proportion of collection events in which the species was recorded, is shown across decades (x-axis). Records from the dry season are shown in red and those from the rainy season in blue. The total number of presence records for each species is indicated in the upper left corner of each panel.
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[image: ]Figure S3: Monthly distribution of collection events for Centris and Epicharis. (a) Total number of collection events (presence records) per month, summed across all years. (b) Relative number of monthly collection events, shown separately for Centris and Epicharis. Months belonging to the rainy season are shown in blue and months of the dry season in red.
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Figure S4: Non-metric multidimensional scaling (NMDS) ordinations of species assemblages based on (a) decadal and (b) five-year time bins. Each point represents the species assemblage for a given season within a given time bin. Ellipses depict the dispersion of assemblages. Red points and ellipses correspond to the dry season, and blue points and ellipses correspond to the rainy season.
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