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1. Archaeologsical and paleontological sites containing remains of the selected species found at the Cueva del Camino site

	Site
	Layer
	Longitude
	Latitude
	Reference

	Abri Bourgeois-Delaunay
	7
	0,447
	45,667
	Jaubert 2002; Couchoud 2006; Vermeersch 2025

	Abri du Maras
	5
	44,313
	4,559
	Moncel and Michel 2000; Marín et al. 2020

	Arbreda
	I
	2,75
	42,16
	Yokoyama et al. 1987; Kehl et al. 2014

	Arbreda
	J
	2,75
	42,16
	Yokoyama et al. 1987; Kehl et al. 2014

	Arbreda
	K
	2,75
	42,16
	Yokoyama et al. 1987; Kehl et al. 2014

	Arriaga II
	Mz-5
	-3,862
	40,312
	Sesé and López-Martínez 2013; Silva et al. 2013

	Artazu VII
	
	-2,529
	43,074
	Suárez-Bilbao et al. 2016; Puzachenko et al. 2021

	Asprochaliko
	18
	20,84
	39,24
	Roditi and Starkovich 2022

	Baume-Vallée, Abri Laborde
	Units 0, 1 and 2
	3.883
	44.967
	Raynal and Decroix 1986; Fiore et al. 2005; Raynal et al. 2005; Daujeard et al. 2012

	Bérigoules
	I
	5,2547
	43,98425
	Richter et al. 2007; Vermeersch 2025

	Bérigoules
	II
	5,2547
	43,98425
	Richter et al. 2007; Vermeersch 2025

	Bisnik Cave
	10
	19,66
	50,43
	Cyrek et al. 2010

	Bollschweil
	1
	7,78
	47,93
	Rink et al. 2002

	Buena Pinta
	3
	-3,82037
	40,9265
	Torres et al. 2014

	Can Costella
	
	1,66542
	41,45883
	Bonet Avalos et al. 1993; Estévez et al. 1996

	Can Garriga
	
	2,83157
	42,0294
	Garcia 2015

	Carihuela
	VIIb-1
	-3,43312
	37,444077
	Carrión et al. 2019

	Carihuela
	VIIb-2
	-3,43312
	37,444077
	Carrión et al. 2019

	Carihuela
	CIII 3-X
	-3,43312
	37,444077
	Carrión et al. 2019

	Caverna delle Fate
	
	8,3675
	44,19583
	Valensi and Psathi 2004; Vermeersch 2025

	Cedres
	II
	5,71667
	43,33333
	Valladas et al. 1999

	Cedres
	III
	5,71667
	43,33333
	Valladas et al. 1999

	Chez-Pinaud I
	22
	-0,41926
	45,43733
	Niven et al. 2012; Richter et al. 2013

	Corazón
	2
	-4,2682
	42,74503
	Sanchez Yustos et al. 2011

	Cotte Saint Brelade
	III
	-2,02
	49,185
	Bates et al. 2013; Kandel et al. 2023

	Cotte Saint Brelade
	IV
	-2,02
	49,185
	Bates et al. 2013; Kandel et al. 2023

	Cova Eirós
	3
	-7,21015
	42,75224
	Rodríguez-Álvarez et al. 2011; Vermeersch 2025

	Cova Negra
	12
	-0,53
	38,98
	Arsuaga et al. 2007, 2012; Puzachenko et al. 2021

	Cueva del Camino
	5
	-3,862
	40,909
	Arsuaga et al. 2011, 2012; Baquedano et al. 2014

	Denisova Cave Main Chamber
	14
	84,67611
	51,3975
	Jacoks et al. 2019; Kandel et al. 2023; Vermeersch 2025

	El Castillo
	22
	-3,97
	43,29
	Martín-Perea et al. 2022; Vermeersch 2025

	Estanque de Tormetas de Butarque
	H-02
	-3,76062
	40,34098
	Laplana et al. 2015; López-Recio et al. 2018

	Estret de Trago
	UA2
	0,72
	41,87
	Casanova i Martí et al. 2009; Vermeersch 2025

	Figueira Brava
	FB4-IH8
	-8,96611
	38,47065
	Zilhão et al. 2020

	Furninha
	
	-9,4008
	39,356
	Bicho and Cardoso 2010; Vermeersch 2025

	Galería de las Estatuas
	LU1–LU4
	-3,51732
	42,35038
	Arsuaga et al. 2017; Demuro et al. 2019; Moreno et al. 2022

	Ganovce
	E
	20,33
	49,03
	Sabol et al. 2017; Vermeersch 2025

	Geula Cave
	B3
	35
	32,8
	Barzilai et al. 2022

	Grotta dei Moscerini
	
	13,485
	41,236
	Stiner 1993; Villa et al. 2020

	Grotta Maggiore di San Bernardino
	IV
	11,55
	45,42
	López-García et al. 2019; Vermeersch 2025

	Grotte des Barasses II
	7
	4,37
	44,5167
	Rufà et al. 2018; Richard et al. 2021

	Gruta Nova da Columbeira
	8
	-9,2
	39,3
	Zilhão et al. 2011

	Hallera Avenue
	B
	16,99
	51,09
	Wiśniewski et al. 2024; Vermeersch 2025

	Ignatevskaya cave
	
	57,76667
	54,88333
	Kosintsev and Bachura 2013; Dublyansky et al. 2021

	Kabazi II
	III/2, stratum 11
	34,03
	44,83
	Patou-Mathis and Chabaï 2003; Vermeersch 2025

	Kabazi II
	III/3 stratum 11
	34,03
	44,83
	Patou-Mathis and Chabaï 2003; Vermeersch 2025

	Karain Cave
	AH20-I.7-H
	30,57
	37,08
	Rink et al. 1994

	Karain Cave
	AH25-III.2-F
	30,57
	37,08
	Rink et al. 1994

	Kulna Cave
	12a
	16,74
	49,41
	Nejman et al. 2011

	Kulna Cave
	14
	16,74
	49,41
	Nejman et al. 2011

	La Ferrassie_Grand Abri
	A
	0,94
	44,95
	Guérin et al. 2015; Vermeersch 2025

	Le Rozel
	
	-1,84263
	49,47129
	Stoetzel et al. 2016; Mercier et al. 2019

	Madonna dell Arma
	III-IV
	7,85
	43,83
	Kaniewski et al. 2005; Cauche 2007; Vermeersch 2025

	Moula Guercy
	XV
	4,85
	44,88
	Willmes et al. 2016; Grün and Stringer 2023; Vermeersch 2025 

	Mutzig-rain
	C3
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Mutzig-rain
	C5
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Mutzig-rain
	C5/7A
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Mutzig-rain
	C7A
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Mutzig-rain
	C7C
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Mutzig-rain
	C8/9
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Mutzig-rain
	C9
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Mutzig-rain
	C10
	7,44442
	48,53958
	Koehler et al. 2021; Bahain et al. 2024

	Neumark-Nord
	2/0
	11,9
	51,32
	Laurat and Brühl 2021

	Oliveira
	8
	-8,61361
	39,50639
	Zilhão et al. 2021; Kandel et al. 2023; Vermeersch 2025

	Oliveira
	11
	-8,61361
	39,50639
	Zilhão et al. 2021; Kandel et al. 2023; Vermeersch 2025

	Payre1
	D
	4,73611
	44,73167
	Foury et al. 2016; Kandel et al. 2023; Vermeersch 2025

	Pech de l Azé II
	4B
	1,25
	44,86
	Jacobs et al. 2016; Vermeersch 2025

	Pecheurs
	Sector 4
	4,21
	44,41
	Moncel and Lhomme 2007; Vermeersch 2025

	Pešturina cave
	4a
	21,9
	43,167
	Blackwell et al. 2014; Puzachenko et al. 2021; Mihailović et al. 2022; Vermeersch 2025

	Pešturina cave
	4c
	21,9
	43,16667
	Blackwell et al. 2014; Puzachenko et al. 2021; Mihailović et al. 2022 Vermeersch 2025

	Preresa
	
	-3,589
	40,303
	López-Recio et al. 2018; Vermeersch 2025

	Ramandils
	V
	3,0346
	43,00618
	Rush et al. 2019; Vermeersch 2025

	Rinoceront
	I
	1,960833333
	41,27361111
	Daura et al. 2015

	Riparo Mochi
	I
	7,53478
	43,78406
	Frouin et al. 2022; Kandel et al. 2023; Vermeersch 2025

	Roc de Marsal
	4
	0,96705
	44,90636
	Goldberg et al. 2012; Guérin et al. 2017

	Roc de Marsal
	8
	0,96705
	44,90636
	Goldberg et al. 2012; Guérin et al. 2017

	Roc de Marsal
	9
	0,96705
	44,90636
	Goldberg et al. 2012; Guérin et al. 2017

	Scladina
	3
	5,02
	50,48
	Puzachenko et al. 2021; Vanhof et al. 2024

	Tabun Cave
	B
	34,97
	32,67
	Grün and Stringer 2000; Kandel et al. 2023

	Tata
	
	18,32853
	47,65526
	Borel et al. 2017; Vermeersch 2025

	Vanguard Cave
	
	-5,34167
	36,121389
	Carrión et al. 2018; Doerschner et al. 2019; Vermeersch 2025

	Vindija
	H/I
	16,08
	46,3
	Karavanić et al. 2021; Vermeersch 2025

	Vindija
	H
	16,08
	46,3
	Karavanić et al. 2021; Vermeersch 2025

	Zwoleń
	IV
	21,588
	51,355
	Wojtal and Patou-Mathis 2003; Vermeersch 2025


1Payre Layer D was retained on the basis of the biostratigraphic attribution of Foury et al. (2016), who place this level in MIS 5c or MIS 5a, despite the complexity of the available radiometric chronology.

2. Evaluation of NPP Estimation Models
To estimate the population densities of each species, we used two models to calculate the Net Primary Productivity (NPP) (i.e., the Miami model (Lieth 1975) and the NCEAS model (Del Grosso et al. 2008)). Both models rely on mean annual temperature and annual precipitation values to estimate NPP. In the case of the NCEAS model, two different estimates are proposed depending on whether the ecosystem is non-tree dominant or tree dominant. In our case, we selected the estimate for tree-dominant ecosystems, as it provides higher NPP values, and we preferred to use higher values that could act as an upper limit in the estimations.
The objective is to assess which of the two models best fits the expected NPP values in the Upper Lozoya Valley by comparing the current values for this environment, obtained using these models, with the reference value proposed by the EEA (European Environment Agency 2023). To obtain the NPP values from the Miami and NCEAS models, we used mean annual temperature and annual precipitation values from WorldClim (Fick and Hijmans 2017). Subsequently, we obtained the values from EEA for the year 2000, which were used as a reference for comparison.
We observed that the Miami model estimates NPP values higher than those proposed by the EEA, whereas the NCEAS model estimates lower values (Table S1). This could indicate an overestimation of NPP by the Miami model and an underestimation by the NCEAS model, as shown in Figure S1, where data points above the 1:1 line indicate overestimation, while those below it indicate underestimation. This pattern aligns with findings from Del Grosso et al. (2008), who reported that the Miami model tends to overestimate NPP. Similarly, the NCEAS model may be underestimating values, as its NPP estimates are based on specific biomes.
Therefore, we could expect the NPP value for the Upper Lozoya Valley to fall between the values obtained from the Miami and NCEAS models.
Table S1. NPP values obtained from the Miami and NCEAS models and those proposed by the EEA, expressed in g m-2 year-1, for the Upper Valley of the Lozoya river.
	
	NPP (g/m2/year)

	Modelo Miami
	1012.12

	Modelo NCEAS
	441.02

	EEA
	660.55
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Figure S1. Distribution of EEA NPP values versus those obtained with the Miami and NCEAS models in the Upper Lozoya Valley.

3. Methodology Validation
With the validation of the methodology, we aim to assess whether the observed reduction in prey biomass in the Lozoya Valley resembles patterns observed in current ecosystems. The ecosystems selected for comparison were those described by Hatton et al. (2015) for Africa, India, and North America, as well as those observed by Rodríguez et al. (2014) for different regions worldwide. Biomass reduction is defined as the proportion of potential biomass not realized in the observed biomass:
Biomass reduction = (B – b) / B		,					(1)
where B represents the potential biomass derived from equation (2), and b is the observed biomass.
To estimate the potential biomass of current ecosystems, we first calculated the NPP using two empirical models, the Miami model (Lieth 1975) and the NCEAS model (Del Grosso et al. 2008). Both models use mean annual temperature and annual precipitation as predictors, which were obtained from the WorldClim (Fick and Hijmans 2017) variables bio01 and bio12. The NCEAS model accounts for differences among biome types, distinguishing between tree-dominated and non-tree-dominated ecosystems. We used the NPP estimates for tree-dominated ecosystems, as these values were higher than those for non-tree-dominated ecosystems, considering them as the maximum potential NPP. Subsequently, the potential biomass (B) was calculated for each NPP model as the total herbivore biomass (THB) that the ecosystem could support, using the predictive equation proposed by Vidal-Cordasco et al. (2022):
THB = 10^ (1.401 × log10[NPP] − 0.642)		,				(2)
where the values of THB and NPP are expressed in g m-2 year-1. 
In the case of the Lozoya Valley, the observed biomass values used were those of expected biomass (PBE) obtained in the present study. To increase the dataset, potential biomass (PBP) and observed biomass (PBE) values were taken for 50 random points within the Upper Lozoya Valley area.
It was observed that at some locations, no reduction in biomass occurred, and instead, the observed biomass exceeded the potential biomass. This could be because, being reserves and national parks, nutritional support may be occurring in some of them, leading to observed biomass surpassing the potential biomass. Therefore, these locations were excluded from the analysis, leaving only those where a reduction in biomass was observed, leading to the number of locations presented in Table S2 as the “filtered number”.
The results show that with the NCEAS model, we obtained biomass reductions similar to those observed in current herbivore communities (Fig. S2B). On the other hand, with the Miami model, current ecosystems exhibited greater reductions in biomass than those observed in the Lozoya Valley (Fig. S2A). This could reflect an overestimation by the Miami model, which leads to much higher potential biomass values, thus increasing the difference with observed biomass. Nevertheless, we observed that with the NCEAS model, there were fewer locations where the potential biomass exceeded the observed biomass, compared to the Miami model, where the number of such locations was higher, possibly indicating an underestimation of biomass with the NCEAS model (Table S2). However, when comparing only North America, as it is the only region where all locations are included in both NPP models, we observed that the NCEAS model provides biomass reductions more similar to those observed in these locations compared to the Miami model (Fig. S2).
Therefore, the methodology followed in this study estimates herbivore biomass reduction that closely aligns with what is observed in current ecosystems, highlighting the importance of considering the potential distribution of species in the study area when estimating prey biomass.
Table S2. Number of locations used for the analysis. The original number refers to the number of locations in each dataset, while the filtered number represents the remaining observations after keeping only the locations where there is a biomass reduction.
	
	Original number
	Filtered number

	
	
	Miami model
	NCEAS model

	Africa
	46
	37
	11

	India
	88
	88
	61

	North America
	52
	52
	52

	Global
	94
	59
	35
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Figure S2. Comparison of biomass reduction across models and locations
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