Supplementary methods and results
Methods 
Biomass stocks

According to the RAINFOR-GEM network protocol [1] a one-ha plot is commonly used to assess biomass and productivity. However, it was not possible to fit such a plot in the AC site, since there were no accessible forest patches of this size in the Park, and 0.6 ha plots were used instead. Similar 0.6 ha paired plots were used in AA, to facilitate comparison and consistency between the two sites.

Heights were measured in at least 10% of the number of individuals per diameter class (10 cm classes) per species using a vertex IV (Haglof, Sweden). Heights for the rest of the trees were estimated when possible using a function that best fitted the data for each species and provided the expected normality and heterocedasticity in the residuals.

For non-Fitzroya tree species, when heights were effectively estimated through a robust height-DBH function (true in most cases), biomass equations that included height were used. In the few cases where the height-DBH relationship was not strong (e.g. Tepualia stipularis, Myrceugenia spp., Maitenus magellanica, desfontainia fulgens, Amomyrtus luma) and in the case of trees < 10 cm DBH, biomass equations using only DBH were used. Since the biomass equations considered all the aboveground components, published values for the mean proportion of the tree occupied by bole and branches (all components except leaves) were used to the get woody biomass for each species [2]. Total woody biomass of the plot was calculated by summing the biomass per hectare of all trees 2-10 cm DBH and ≥ 10 cm DBH. 

Canopy biomass in each plot was estimated using the mean proportion of biomass present in this component published for different species [2]. In the case of Fitzroya, the mean proportion found between foliage biomass and biomass in stem and branches using the equations developed by [3] was used in this study.

Finally, a limited assessment of biomass present in the understory was undertaken through sampling of the four corners of a random 20x20 m subplot from one plot in AC and one in AA. 1x1 m quadrats were established and all vegetation below one meter height was cut and brought to the laboratory to determine dry weight. Since this component was sampled in one plot per site, the same mean value was assumed for both plots.
Aboveground coarse wood productivity (NPPACW)

A small correction in productivity estimates was required for trees ≥ 10 cm that died within a year. It was assumed that trees that died did so on average half way through the census interval and then half of their growth was still considered as a contribution to productivity.
Branch turnover productivity (NPPbranch turnover)

NPPbranch turnover represents a branch turnover term not usually captured in NPP measurements [4], though it may have some bias if old trees are senescing and shedding branches. 

Each branch turnover productivity transect was subdivided in five 20 m sub transects, corresponding to the sides of each 20x20 m subplot. Particular attention was paid to account only for branches coming from live trees. When a new branch was found within a sub transect, it was lifted and cut when needed, to only include the portion within the transect. Branches collected in each sub transect were classified in decomposition categories and weighed in the field. A representative sample (e.g. at least half the number of branches or even all branches) per decomposition category and sub transect was weighed wet and brought immediately to the lab to determine its dry weight and the corresponding water content. This water content was later used to determine the dry weight of all the samples collected in the field. Branchfall from transects was extrapolated to one hectare. 
Canopy productivity (NPPlitterfall)

Litterfall collection started in August and September 2011 in AC and in November 2011 in both Andean plots. Once collected, litterfall was immediately brought to the laboratory, separated into different components (leaves, needles, reproductive material, twigs and others), dried at 60 °C for 48 hours and weighed after removal from the oven. In order to assess litterfall from the understory vegetation, five litterfall traps per plot were installed just above the ground surface, in the four corner’s subplots and the center of each plot in AC. As the Andean site understory vegetation was less abundant, these traps were installed only in AA1. A second fine 1x1 m mesh was located at 1 m above the ground litter trap to exclude litterfall falling directly from above. These traps were installed in April 2012 and the first collection was made in May 2012. Therefore, monthly values from November 2012 to April 2013 had to be considered to obtain an annual estimate for this component. Since only one plot was sampled in AA, the mean value obtained for AA1 was extrapolated to AA2. 

Total NPPlitterfall was calculated adding litterfall collected from trees and from the understory.
Fine root productivity (NPPfine root)
Table A in S2 File shows the main parameters used to estimate fine root productivity according to the mass balance approach presented in the main manuscript.
Results

Climate characterization
Due to technical problems, meteorological data in the Andean site for May and most of June 2012 could not be recovered, so in order to have annual estimates gap filling was performed. Gaps were filled using linear regressions between monthly data at the study site and Puerto Montt (41° 25’ S, 73° 05’ W at 85 m a.s.l).  This was done for precipitation, temperature and relative humidity using the period November 2011-October 2012.

There is a strong seasonality in solar radiation and temperature, with highest values observed during spring-summer (November to February) and the lowest values in fall-winter (May to August, Figure B in S2 File). Solar radiation was significantly lower at the Andean site (on average 22% lower) and soil temperature showed similar variation as air temperature, being consistently lower in the Andes (Figure B in S2 File).  Highest precipitation values were recorded during fall-winter, but there was also a secondary peak in February 2012 (summer). 
During winter months there was snow precipitation in both sites, particularly in the Andes where snow accumulates and lasts for many days. Relative humidity showed less marked seasonality in both sites with lower values in spring and summer. 
NPPlitterfall
Total litterfall and needle production in AC and AA resembled each other in terms of seasonality (Figure H in S2 File). For other litterfall components, seasonality was somewhat different in both sites due to a more diverse species composition in the Andes. In both sites, peaks in litterfall were in late summer (February) and late autumn (May, Figure H in S2 File).

Litter fractions consisted of 90% and 83% Fitzroya needles, 6% and 12 % broadleaves, 1% reproductive material and 3% and 4% twigs in AC1 and AC2, respectively. Litter fractions for AA1 and AA2 corresponded to 43% and 50% Fitzroya needles, 44% and 38% broadleaves, 4 and 5% reproductive material and 9 and 7% twigs (Figure I in S2 File).  
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