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Materials
Leaves were collected within the primary forest of Taï National Park in Western Côte d'Ivoire. The park is a continuous block of evergreen lowland rainforest along the coast of West Africa, between 6° 20’ N to 5° 10’ N and 4° 20’ W to 6° 50’ W. The park has a mean annual temperature of 24° C, with 85% relative humidity and mean annual rainfall of 1,830mm. Rainfall follows a four-season climate with two dry seasons (July to August) and (November to February) in-between two rainy seasons1,2.
For sampling we selected several individual leaves from the 12 predominant plant species from which leaves are particularly relevant for the diet of both chimpanzees (Pan troglodytes versus) and the different arboreal primates of Taï National Park. We used long-term feeding data (1997-2015) for the North and East group of the Taï Chimpanzee Project3 to determine the most common leaf species which chimpanzees frequently consume throughout the year (unpublished data, Boesch, Wittig et al.). We referred to the literature to also include leaf species regularly consumed by the Taï colobines (Procolobus badius, Procolubus polycomos) and other monkeys1 personal communications McGraw). Among these resulting 25 plant species we selected those species for which several trees were already identified and regularly monitored during phenology surveys. The 12 species which we sampled can be classified as were as emergent trees (n=4), midcanopy trees (n=3), lianas (n=2) and understory plants (n=3) (see Table 1). 

Methods
Sample and data collection
We sampled 321 leaves from 58 individual plants of 12 different species at various locations throughout the Taï Chimpanzee Project research area4,5 in the relatively dry months between July and August of 2017 (see Table S1). VO used rope-based tree climbing strategies with the invaluable assistance, guidance and labor of arborist James Luce to safely and non-destructively reach the highest parts of the forest canopy, including the crowns of emergent trees6,7. While tree climbing was used for sample collection from trees and vines, sampling of understory plants was conducted from the ground. Although many primates prefer young over mature leaves, we decided to only sample mature leaves to standardize the developmental stages of leaves across individual plants sampled. Starting from the very tip of the crown for each tree, we first sampled the highest leaves at the very top of the tree crown and then gradually descended while systematically sampling leaves at approximately 1m (~3ft) intervals until reaching the base of the respective tree’s crown. The exact height of each sample was recorded using a measurement tape lowered to the ground using a weight bag. As a result, we collected on average approximately 6 leaf samples per individual tree (mean = 6.4 ± 1.5 1σ). Understory plants were sampled from the ground following 1m intervals as well, from the plant’s highest point to the forest floor. 
Each leaf sample was associated with an instantaneous measure of photosynthetically active radiation (PAR; μmol m-2 s-1) using a quantum light sensor (LI-250A light meter and LI-190R-BNC-2 Quantum sensor, Li-Cor Biosciences, Lincoln, Nebraska). The unit was held over each leaf at three positions for 15 seconds each, and these data were used to compute the average PAR level, allowing us to account for slight changes in light conditions due to movements in the canopy. Leaves were clipped following each PAR measurement. Other factors obviously affecting PAR conditions during sampling were also recorded. Before we started sampling a plant we visually estimated percent cloud cover from the tree canopy or from the ground, as applicable, and recorded the time of day (see Table S1). Fluctuation in cloud cover, time of day, or season can greatly impact measurable PAR incident on a leaf. We are aware that due to changes in cloud cover and time of day, the instantaneous light readings we took may not be representative of the full spectrum of light intensity a leaf might receive during a single day or over the course of a year. However, we are confident that our instantaneous light measurements are representative because PAR was collected for each leaf under similar overcast conditions and around midday (Table S1).
Every sample, consisting of multiple leaves, was placed into a paper envelope and dried onsite by first using an oven at low heat and subsequent storage on silica gel. Samples were then shipped to the Primate Ecology and Molecular Anthropology (PEMA) lab at the University of California, Santa Cruz for analysis under the USDA controlled import permit PCIP-17-00383 (2020 extension PCIP-20-00092).



Stable isotope analysis
We homogenized approximately 1g of fully dried leaves by cutting small amounts of leaf material from all leaves represented in one sample and reducing the material to a fine powder in a ball mill (Mixer Mill MM40, Retsch Technology, Haan, Germany). Past studies of isotopic values of leaf water have found spatial patterns of increasing enrichment in certain areas within a leaf8,9. To control for spatial δ18O heterogeneity within leaves, we obtained our samples by cutting from numerous positions on each leaf. 
For simultaneous δ13C and δ15N analysis, 2700 to 3000 µg of homogenized leaf matter was weighed into 5x9 mm tin capsules using a microbalance (Model XS3DU, Mettler Toledo, Columbus, Ohio). All isotopic composition was measured by Dumas combustion using a 1108 elemental analyzer (Carlo Erba, Chaussée du Vexin, France) coupled to a Delta Plus XP isotope ratio mass-spectrometer (Thermo-Finnigan, Bremen, Germany) at University of California, Santa Cruz Stable Isotope Laboratory. Analytical precision for oak, pugel, and acetanilide standards was better than 0.2‰ for δ13C and δ15N. Elemental composition was determined based on IRMS traces and provided data on carbon (%C) and nitrogen (%N) contents of each sample 
For analysis of bulk leaf δ18O (rather than leaf water), 40 to 60 µg of homogenized leaf matter was deposited in silver capsules for measurement on a continuous flow TC/EA IRMS analysis. The Thermo-Chemical Elemental Analyzer (TCEA) uses pyrolysis to reduce hydrogen at 1400ºC and separates H2 and CO by chromatography in a He gas stream. No catalyst material was required. Elemental composition of samples was calibrated by three benzoic acid standards, Hekatek, IAEA601 and IAEA602 reported relative to VSMOW10,11. Analytical precision for Hekatek and IAEA601 standards was better than 0.3‰, IAEA602 standard is used for scale normalization and so precision is not used as a reference for sample quality. Exchangeable oxygen was not quantified in this study, but samples were stored on silica in the field and in a desiccator in the lab, particularly when processed and weighed to avoid exchange with air oxygen.

Leaf Mass Per Area
 	Usually leaf mass per area is measured using fresh leaves but this was not considered feasible due to practical constraints. Instead, the dried leaves were rehydrated at the University of California, Santa Cruz, and the leaf area was measured using a LI-3100 Area Meter (cm2; LI-COR inc. Lincoln, Nebraska, USA). This method of rehydrating already desiccated leaves in pure water has been seen to significantly reverse leaf shrinkage due to drying12. 
We measured within site variation in LMA for the majority of leaf samples collected from Taï forest (n = 214). We were not able to effectively rehydrate leaves for all samples either because there were not enough intact leaves to accurately measure LMA or because the structure of the leaf was too fragile to withstand rehydrating. Some leaves such as those of the woody legume Parka bicolor were too fragmented after the drying process that they could not be used for LMA measurements. For the remaining taxa, up to three leaves were selected per sample for intactness and representative size. Dry mass was recorded in mg for each leaf using an analytical balance (Entrisx-1S, Sartorius) then all leaves were subjected to the same rehydration procedure. Leaves were rehydrated in deionized water for 48 hours, then after rehydration, leaf area in cm2 was measured using the average of three consecutive measurements in a leaf area meter. Based on the leaf weights and area measurements we calculated the average LMA for each sample of leaves in g/m2.

Statistical data analysis 
	We tested the effect of sampling height, light exposure (PAR), nitrogen and carbon content of leaves as well as tree species on the stable isotope ratios and LMA measurements of leaves across the forest canopy. We excluded a single statistical outlier (Lan.2.1) for which a low C:N ratio and extreme δ13C value indicated sample contamination or measurement error. 
We ran four linear mixed effects models with Gaussian error structure in R (version 3.6.3)13 using the lmer function (lme4 package14). Models were fitted by maximum likelihood tests and with significance levels set to 0.05. We ran a model each on the normally distributed response variables δ13C, δ18O and δ15N in the full dataset of 321 samples. The fourth model included the response LMA in a subset of 214 samples. To gain normalized distributions in the skewed predictor variables height and PAR we log-transformed height and implemented a log10 transformation on the variable PAR. The main predictor variables included the interaction between height (m) and PAR (μmol), %N, %C, tree species as well as the random effect (intercept and slopes) of individual ID, accounting for multiple measurements within the same individual plant15. In each model we tested for the significance of the interaction between the height and PAR covariates using an ANOVA. The interaction was found to be significant in all models except for the δ15N model, for which we removed the interaction in the resulting full model. We conducted model diagnostics by visually inspecting qq-plots and histograms of the residuals plotted against fitted values, both of which suggested normally distributed and homogeneous residuals in all four models (Table S2). We tested variance inflation factors from the results of standard linear models excluding interactions and random slopes and values consistently lower than 2.5 indicated no evidence for collinearity. We then evaluated model stability by excluding the levels of random effects one at a time and by comparing their results with the original models. Finally, all four model results were obtained by testing the full models compared to null models excluding the main effects using chi-square tests of independence.
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