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Methods S1
Soil carbon sampling protocol
Soil will be sampled by taking a series of cores across the plot. A total of 9 cores will be taken in each hectare, consisting of:
 9 surface cores to 10 cm (depending on the nature of the soil)
9 surface cores to 20 cm 
5 deeper samples of 20-50 cm
5 deeper samples of 50 -100 cm 
1 very deep sample of 100 – 150 cm
1 very deep sample of 150 – 200 cm*
1 very deep sample of 200-250 cm*
1 very deep sample of 250-300 cm* 

* will be done if auger can bore through without hitting bedrock or coarse roots. 

The very deep core will be located in the center of each hectare, and the 1 m cores will be located in the center of each of the four corner 20 x 20 m squares. The additional surface cores will be taken from the center of eight of the remaining 20 x 20 m squares in the outer square of each hectare. In a nutshell, measure 10 m from the middle point to all the angles. 
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Figure S1. Soil sampling protocol scheme in the 20 m × 20 m quadrat located in the center of each 1-ha (100 m × 100 m) plot. S = surface core to 10 or 20 cm only. D = deep core to 1 m. V = very deep core to bedrock
We must procedure as follow:
1. Identifiable leaves and leaf fragments will be removed from the surface prior to sampling. However, surface roots are retained for sampling. If coarse roots are hit during sampling, stop and move to adjacent point within 50 cm for 0-10 cm. If roots interrupt at 10-20 cm, cut roots with knife and clippers. 
2. The surface samples will be taken using a soil corer.
3. If soil from the corer separates during handling, dig the soil from the bored hole using a spoon and put it in plastic bags. Keep the corer straight. Minimize soil falling into hole and remove it at the top 2 cm of the core before placing in bag if this happens. 
4. The second coring of 10-20 cm is done in the same hole. 
5. Change the auger head for sampling more than 20 cm. Deeper samples will be taken using a dutch auger (the type of auger will depend on soil properties at the site). Mark the depth of auger boring on the steel using tape accordingly. Bring extra plastic bags for samples 50 -100cm and above because of bigger sample size.
6. If you hit bedrock or laterite, mark at the depth the final auger boring is done and note in the plastic bag. 
7. For samples of very deep, sample 2 meters from the midpoint in a northeasterly direction
8. Samples from the mineral soil will be separated into 8 depths (0-10 cm, 10-20 cm, 20-50 cm, 50-100 cm, 100-150cm, 150-200 cm, 200 – 250, and 250-300 cm) and will be combined for each depth interval in each hectare (composite). This will yield eight discrete samples per hectare, or 400 samples per 50 ha plot. However, if samples for more than 200 cm is absent, samples will be less.

Carbon stocks in woody debris
Carbon stocks in woody debris were calculated as the sum of the dry mass stored in fallen fine woody debris (FFWD), fallen coarse woody debris (FCWD), and standing coarse woody debris (SCWD). FCWDs were defined as logs with a diameter (D, in cm) ≥20 cm, and tallied using the line cross-section mass method (Harmon et al. 1986; Larjavaara and Muller-Landau 2011). The sampling of FCWD took place in 10 parallel transects of 500 m (5000 m in total) that were divided in sections of 20 m each. To assess carbon stocks (Mg) at the 1-ha scale (100 x 100 m), we used two 100 m long transects in each one of the 25 100 x 100 m subplots into which we divided the plot (Figure 1). We used a caliper to measure D at the intersection point of the FCWD and transect. In addition, we recorded the direction () of each piece of FCWD as well as its inclination angle () in relation to the transect line, using a SUNTO clinometer. The hardness of the wood of FCWD was measured at the D measurement point using a dynamic penetrometer (Larjavaara and Muller-Landau 2011). The penetration depth (, in cm) of the 20 cm pin after 20 strikes was measured; in those cases where the pin completely penetrated the piece ( =20 cm), the number of strikes was registered. The wood samples of FCWDs encountered in each transect were weighed and packed in plastic bags, and the associated oven dry weight and wood density (WD; g cm-3) were determined in the laboratory of the Universidad Nacional de Colombia (Medellin campus). To calculate WD, we dried the samples at 65 ºC to constant weight (in g). The volume of each piece (in cm3) was calculated by water displacement. WD of FCWD (WDFCWD; g cm-3) was obtained by dividing the dry weight of the piece by its volume.
We fitted a log-log regression between WDFCWD and the , using the data from 140 samples collected in the field (Figure S1). The selected model was log10(WDFCWD) = −0.520−0.409*log10() ( =0.38, p <0.001, df =139). The fitted model was employed to estimate the WDFCWD of those pieces of FCWD for which we only had a value of . The cross-section area (, in m2) of each piece of FCWD was estimated from D assuming a circular cross-section. When  >0°, a correction was applied dividing  by the cosine of the angle (cos ). The cross-section mass (, in kg m-1) of each FCWD was calculated as the product of  and WDFCWD. The mass per area (, in kg m-2) in FCWD in each 1-ha subplot (Larjavaara and Muller-Landau 2011) was calculated as , where  is the total length of the transects (in m).
The necromass of FFWD (2 cm ≤ D <20 cm) was also calculated using the  method (Larjavaara and Muller-Landau 2011), as for FCWD. In this case, a subsection of 2 m located at the beginning of each section of 20 m along each transect of 500 m was measured (25 sections of 2 m in each transect); that means 10 subsections of 2 m distributed in two parallel transects of 100 m long in each 1-ha plot. D of each FFWD was registered as well as the distance at which it was found along each transect. Samples were collected for 30% of FFWD registered in each transect (n =93), weighed and packed into plastic bags.  was obtained by dividing dry mass (in g) over volume (in cm3), which were obtained following the standard protocol mentioned above. The average value of  was calculated for each transect and assigned to the remaining 70% of FFWD pieces tallied. The carbon stored in the fallen woody debris was obtained by adding FCWD and FFWD (all converted to Mg ha-1), multiplied by a factor of 0.48 (Martin et al. 2018). 
The sampling of SCWD took place in 100 0.16-ha plots (40 x 40 m) systematically distributed across the 25-ha plot (Figure 1). We used a caliper to measure the DBH in all standing dead trees with a height greater than 130 cm. In smaller standing dead trees, the D at a half of the total height was measured. The volume (V) of each log was estimated employing the Smalian approach, which is defined by V = (p/8) × L × (d1+d2), where d1 and d2 are the diameter of the log at each extreme, and L the total length. Due to the lack of a specific taper function, for logs with height ≤ 5 m, we used the whole volume of the cylinder. However, for logs with height > 5 m, we used the volume of a paraboloid, which means 0.5 the volume of a cylinder. The latter was employed to avoid overestimation in large still standing trees. The hardness of the SCWD’s wood was measured at the measurement point using a dynamic penetrometer (Larjavaara and Muller-Landau 2011), and the WD estimated employing the model developed with the FCWD. The total dry mass was estimated as the product of volume (m3) and WD (Mg m−3). The carbon stored in SCWD was obtained by multiplying the dry mass by a factor of 0.456 (Martin et al. 2018). To assess SCWD at the 1-ha scale, we used the average of 4 0.16-ha plots previously extrapolated to Mg ha-1 located within each 100 m × 100 m plot (Figure 1). 
For both fallen and standing woody debris, the estimated uncertainty of the mean was quantified as the standard deviation (SD) of the estimates for 25 1-ha subplots.  
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Figure S2. Regression model used to estimate wood density (WD; g cm-3) of fallen coarse woody debris (FCWD) and standing coarse woody debris (SCWD) from the penetrometer measurements. : Penetration depth of the 20 cm pin after 20 strikes with a dynamic penetrometer (Larjavaara and Muller-Landau 2011). Each point represents one piece of fallen coarse woody debris sampled along transects.  
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Figure S3. Height-diameter relationship for Amacayacu trees.  Points show data for 9112 trees, including all trees with DBH ≥60 cm.  The red line and printed equation show the best-fit Weibull model, with height in m and DBH in cm. 
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Figure S4. Total soil carbon stocks (Ctot) across topographic units (Habitat) as they were defined by Zuleta et al. (2017). 

Table S1: Total carbon stocks in the 25 1-ha (100 m × 100 m) plots of the Amacayacu Forest Dynamics Plot located in northwestern Amazonia. X: location on the X axis along the 500 m × 500 m plot. Y: location on the Y axis along the 500 m × 500 m plot. Soil_tot: total soil carbon stocks (Mg C ha-1). WDebris: fine and coarse woody debris (Mg C ha-1). AGC: aboveground carbon stocks (Mg C ha-1). BGC: belowground carbon stocks (Mg C ha-1). C.tot: total carbon stocks (Mg C ha-1).

	X
	Y
	Soil_tot
	WDebris
	AGC
	BGC
	C.tot

	50
	50
	165.8
	0.6
	153.5
	41.4
	361.4

	50
	150
	258.7
	17.4
	130.8
	32.3
	439.2

	50
	250
	155.5
	4.4
	139.0
	35.5
	334.4

	50
	350
	150.9
	3.9
	135.9
	34.0
	324.7

	50
	450
	153.55
	6.1
	117.4
	32.5
	309.6

	150
	50
	204.9
	24.7
	129.6
	35.5
	394.7

	150
	150
	154.1
	27.4
	120.4
	31.2
	333.2

	150
	250
	288.3
	0.9
	141.2
	40.0
	470.4

	150
	350
	242.6
	3.7
	116.8
	31.0
	394.1

	150
	450
	260.5
	10.9
	129.0
	35.2
	435.5

	250
	50
	139.3
	19.1
	125.5
	30.6
	314.5

	250
	150
	80.8
	8.3
	123.9
	30.8
	243.8

	250
	250
	147.8
	33.5
	140.2
	38.1
	359.6

	250
	350
	322.4
	2.7
	117.9
	32.4
	475.4

	250
	450
	129.5
	8.6
	125.5
	33.7
	297.3

	350
	50
	223.3
	1.6
	125.9
	30.3
	381.0

	350
	150
	192.9
	4.7
	104.3
	24.0
	325.9

	350
	250
	223.7
	23.9
	123.0
	33.2
	403.8

	350
	350
	205.9
	6.2
	94.8
	23.6
	330.6

	350
	450
	176.2
	4.3
	149.1
	38.6
	368.2

	450
	50
	226.4
	3.3
	125.9
	31.7
	387.3

	450
	150
	189.2
	1.2
	109.3
	25.8
	325.5

	450
	250
	172.6
	11.2
	115.4
	28.0
	327.1

	450
	350
	185.2
	4.3
	101.5
	25.9
	316.9

	450
	450
	184.2
	3.5
	103.8
	27.1
	318.6
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