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a decrease in cell diameter and an increase in cell wall 
thickness, with these changes being the results of sea-
sonal environmental variables (Buttò et al. 2021).

By examining and measuring the width of annual 
rings in either a cross-sectional disc or a core sample, 
we can determine changes in growth over time (Orozco- 
Aquilar et al. 2018; Li et al. 2024). A common non- 
destructive method of obtaining a sample for 
dendrochronology research is with the use of an 
increment borer. Coring, however, leaves a wound in 
the tree that can become susceptible to decay, or can 
breach a reaction zone, limiting progress of an exis-
tent decay from prior wounding (Fabiánová and Šil-
hán 2021). The use of an increment borer was also 
found to cause staining of the wood around the wound 
(Lorenz 1944; Toole and Gammage 1959). The severity 
and spread of decay, discoloration, and wound clo-
sure is largely determined by the species and timing 

INTRODUCTION
Tree ring analysis offers insight into the growth 
dynamics of trees throughout their lifetimes. Although 
conifers and deciduous trees differ in the composition 
of their annual rings, conifers being more homoge-
nous than deciduous trees, the rings are produced 
under the same principles, with early cells being 
larger in diameter with thin cell walls and later cells 
being smaller in diameter with thicker walls (Fritts et 
al. 1991; Vaganov et al. 2005; Rathgeber et al. 2016). 
In temperate forest tree species, this boundary between 
the cessation of growth from the previous year and 
early growth of the current year can create a distinct 
boundary between each growing season.

Within annual rings the density of wood was found 
to vary, with early wood being less dense than late 
wood (Zobel and van Buijtenen 1989; Guilley et al. 
1999). Models generated found density increases with 

Abstract. Background: Resistance drills are a tool that can detect the differences in density of early wood and late wood in tree ring formation 
to determine quantity and thickness of annual rings formed by growing trees. In this paper we assessed the ability of the drill to detect tree rings 
from 3 species of different wood profile types: temperate ring-porous, diffuse porous, and temperate conifers. Methods: Core samples and resis-
tance drill profiles were collected from American sweetgum (Liquidambar styraciflua L.); Norway spruce (Picea abies [L.] H.Karst.); and Pin 
oak (Quercus palustris Münchh.) as samples of these wood profile types. The total number of rings from the core samples were counted, and a 
LOESS regression was applied to the resistance drill profiles to detect and count the total number of annual rings. Results: The results showed 
the resistance drill underestimated the number of annual rings in all 3 species. Conclusions: Consistent with previous literature, the resistance 
drill was found to underestimate annual rings when compared to physical core samples. Although the LOESS regression resulted in the exclu-
sion of several rings from the resistance drill profile, the rings size of less than 1 mm appeared to be a more impactful variable. Currently, the 
use of resistance drills to acquire annual tree ring measurements is acceptable at a population level for broad assessments. However, increased 
accuracy in the resistance drill’s ability to detect small rings and more clearly denote ring boundaries could increase the viability of this tool for 
individual dendrochronology.
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(often between 4.3 mm and 5.2 mm). While smaller in 
diameter, the wound still occurs and can thus provide 
opportunity for a decay event (Kersten and Schwar-
tze 2005).

Sources of potential errors have been investigated, 
including drill bit sharpness, battery type and charge, 
air temperature, wood moisture content, and proxim-
ity to knots (Ukrainetz and O’Neill 2010). Ukrainetz 
and O’Neill (2010) found drill bit sharpness, battery 
type, and battery charge did not contribute signifi-
cantly to differences in wood density as detected by 
the resistance drill, while they found air temperature, 
wood moisture content, and proximity to knots did 
contribute to changes in observed wood density. 
Solutions were offered. By drilling when air tempera-
ture is above freezing, only drilling live or only dead 
trees, and by maintaining at least 3-cm vertical dis-
tance from knots, the operator can avoid introducing 
more errors to the profile.

Other studies investigated drilling needle sharp-
ness and its effects on drilling resistance values for 
predicting wood density (Sharapov et al. 2018; Gend-
vilas et al. 2025). When assessing various species and 
drill speed settings, it was found that these variables 
impacted the rate of needle wear and changes in drill 
resistance values (Gendvilas et al. 2025). It was also 
suggested, due to an uneven blunting of the cutting 
edges, that the resulting differences could lead to a 
deviation of the needle’s normally linear path (Shara-
pov et al. 2018). Deviation from a linear path or alter-
ing the angle of insertion will produce erroneous tree 
ring detection and measurements (Rinn 2012b), 
although resistance values remained reliable for cer-
tain species of softwoods for 600 m of drilling dis-
tance and less than 100-m drilling distance for certain 
hardwood species (Gendvilas et al. 2025).

Another source of potential error is the potential 
difficulty for resistance drills to precisely detect par-
ticularly narrow rings (Orozco-Aguilar et al. 2018; 
Oh et al. 2019). In a limited study across several spe-
cies in Korea for dendrochronology purposes, a pre-
cision of 1 mm was suggested when using a specific 
software analytics package from one manufacturer 
while using a drill from a different manufacturer (Oh 
et al. 2019). Others have found resistance drills have 
difficulty detecting differences in early wood and late 
wood if the ring is less than 2 mm (Orozco-Aguilar et 
al. 2018). This can cause the resistance drill to 

of the wound (Hepting et al. 1949; Eckstein and 
Dujesiefken 1999). However, a study found that over 
a 5-year period, the proper use of an increment borer 
for dendrochronology did not impact the growth rate 
or mortality of any tree in a variety of diameter classes 
of conifers (Palakit and Pumijumnong 2024). It was 
also found that over a 7-year period, coring did not 
cause an increase in mortality among hardwoods 
(Helcoski et al. 2019). In urban canopy management 
considerations, population density, infrastructure prox-
imity, and surrounding property influence the accep-
tance of risk. There is both a desire to understand 
growth and vitality while also minimizing the wound-
ing in tree management and growth monitoring (Hu 
et al. 2022; Joseph et al. 2023).

The process of collecting, processing, and storing 
core samples can be labor-intensive and time- 
consuming (Gao et al. 2017), but an archive of phys-
ical evidence can be a priority, particularly for 
preserving the physical or chemical properties of the 
wood for future examination (Dunster 2014; Bassett 
et al. 2023). Where physical archiving is not required, 
alternative methods can reduce these drawbacks 
while maintaining accuracy in ring detection. Resis-
tance drills provide one such alternative: offering a less 
invasive approach through leaving a smaller wound 
and a reduction in time spent collecting samples.

Resistance drills have been found to be capable of 
detecting annual tree rings by assessing wood density 
(Rinn et al. 1996; Yao et al. 2024). The resistance drill 
measures and records the resistance against both the 
rotation and inward movement of the needle as it 
bores through the tree (Downes et al. 2018; Sharapov 
et al. 2019). The needle is 3 mm at the head, 1.5 mm at 
the shaft, and 400 mm in length. A constant feed and 
rotation speed, set by the user, is maintained through-
out the drilling process. The energy required to rotate 
and feed the electric motor, in increments of 0.1 mm, 
is recorded and translated into relative amplitude of 
0% to 100% (Rinn et al. 1996). The differences in 
density of early wood and late wood allow for the 
observation and measurement of annual rings, with 
early wood being a lower density, and thus less energy 
required to drive the needle, than late wood (Rinn 
1996, 2012a; Wang and Lin 2001; Yao et al. 2024).

Resistance drilling is done without the destructive 
sampling of disc collection and leaves behind a smaller 
hole (in the range of 3 mm) than an increment borer 
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the needle or provide erroneous readings by no longer 
drilling tangentially to annual rings.

The drill was aimed towards the center of the tree, 
as there is an assumption of uniform growth in all 
directions and pith would be reached. To further reduce 
deviation from the path, drillings were taken at an 
angle of 0°, as verified by an installed tilt sensor.

For the tool used, the insertion speed of the needle 
and rotation speed must be selected by the user prior 
to drilling. Multiple combinations of setting were 
tested prior to drilling to observe the settings which 
created the cleanest profiles—those that did not cause 
an overload of the drill motor and allowed for clearest 
observations of drill peaks and valleys. The feed and 
rotation settings used for each species are as follows: 
L. styraciflua, 100 cm/min and 2,000 rpm; P. abies, 
150 cm/min and 2,000 rpm; Q. palustris, 50 cm/min 
and 2,500 rpm.

For each tree, a core sample was obtained using an 
increment borer, not to exceed 5 cm below the point 
of the resistance drill measurement. The trees were 
cored in the same direction as the resistance drill.

Data Processing
Core Samples
Each core sample was mounted, sanded, and digitally 
scanned at a resolution of 2,800 dpi for ring analysis. 
A ruler in centimeters was scanned alongside the core 
sample to provide a measurement scale for the ring 
image analysis.

The digitally scanned images were analyzed using 
ImageJ, a free image manipulation software (Schnei-
der et al. 2012). ImageJ allows users to draw lines 
based on a known and referenced scale in the image. 
The software converts the number of pixels of a 
drawn line to a known measurement set by the user. 
Using the ruler in each image, a single line was drawn 
to the length of 1 cm. Once this scale was set, ImageJ 
then converted all other line measurements made in 
the image from pixels to centimeters. This process 
was performed for each image.

For each scaled digital image, the total core sample 
length and width of each ring were measured. Using 
ImageJ, a straight line was drawn from end-to-end of 
the core for total core length. For ring width, a line was 
drawn from latewood to earlywood when starting at 
bark and progressing towards pith. If pith was passed, 
the line was drawn from earlywood to latewood.

underestimate a tree’s age and overestimate its growth 
rate. Despite these limitations, resistance drills can pro-
vide rapid data with reduced time and effort.

It has been suggested that there are 3 primary types 
of wood profiles that can be observed by resistance 
drills: temperate conifers, temperate ring-porous, and 
diffuse-porous/tropical woods (Rinn 2012b). Under-
standing these profiles is crucial for improving the 
accuracy of tree ring analysis across various species. 
The purpose of this study is to assess any differences 
and similarities in the resistance profiles and corre-
sponding core samples of 3 species: Liquidambar 
styraciflua, Picea abies, and Quercus palustris.

MATERIALS AND METHODS
Site
The data was collected during the summer of 2019 at 
the Davey Tree Research plantation in Shalersville, 
Ohio, USA. Three different wood profiles were selected 
for the study: P. abies (for conifers), Q. palustris (for 
temperate ring-porous), and L. styraciflua (for diffuse- 
porous). At the time of data collection these species 
were the following ages:

•	Liquidambar styraciflua – 49 years old
•	Picea abies – 55 years old
•	Quercus palustris – 49 years old

Data Collected
For each tree, the diameter at breast height (DBH) 
was measured at 4.5 ft (1.37 m) from the ground 
using calipers. An IML-RESI PowerDrill® (PD400; 
Instrumenta Mechanik Labor GmbH, Wiesloch, Ger-
many) resistance drill was used to obtain the resis-
tance drill profile at the same height as the DBH 
measurement. Each tree was drilled to the length of 
the drill bit or to the diameter of the tree as measured 
by the calipers, whichever was smaller.

The resistance drill collected data until one of the 
following conditions was met: 400 mm of data had 
been recorded; the drill had passed through the entire 
tree diameter and emerged from the opposite side of 
where the drill started; or automatic retraction of the 
drill from a wood resistance value of 0 for 2 cm. A 
length of 2 cm was selected to minimize the whipping 
of the needle due to high rotation speed and flexibility 
of the needle. If the needle made contact with struc-
turally sound wood while in this out of centerline 
configuration, it could potentially result in damage to 
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drill profile had the number of rings and width of 
rings measured and counted to the length of its asso-
ciated physical core segment.

Paired Resistance Drill and Core Sample Data
The resistance drill profiles were limited to the length 
of their paired core sample. Additional data recorded 
from the resistance drill past the core sample length 
were archived for potential future studies.

Each resistance drill profile and its associated data 
were matched with their corresponding core sample 
data, as seen in Table 1. The mean, standard deviation, 
and variance of these differences are shown in Table 
2. Outliers were identified using the Inter Quartile 
Range (IQR).

RESULTS
The results varied among the 3 species. Table 1 con-
tains the results of each tree and the rings counted by 
both the resistance drill and the core samples. Figures 
1, 2, and 3 show a profile of the resistance drill with 
LOESS regression and its associated core sample for 
L. styraciflua, P. abies, and Q. palustris respectively. 
The third tree sampled for Q. palustris was found to 

Resistance Drill Data
The resistance drill data was offloaded into a .txt for-
mat using PD-Tools Pro software V1.67 (Instrumenta 
Mechanik Labor GmbH). This text file contained the 
data values for the mechanical resistance to drilling at 
increments of 0.1 mm. The subsequent data was loaded 
into R for analysis. Due to the nonlinear and nonpara-
metric nature of the resistance drill data, a LOESS 
curve was fit to the data (Cleveland 1979; Cleveland 
and Devlin 1988). Parameters for the LOESS regres-
sion were determined by using an iterative process with 
span selection by use of a generalized cross-validation 
criterion and adjusted by the Akaike information cri-
terion, a quadratic function used for the polynomial 
degree and the default tri-cube function used for weight-
ing (Chang et al. 2006). The calculations and itera-
tions of these parameters were performed in R using 
the built-in LOESS regression package (R Core Team 
2024).

A peak was defined as a region above the LOESS 
curve and a valley as the region below the LOESS 
curve. A single ring was counted and measured as the 
distance from one valley to the next. Each resistance 

Table 1. Tree species, identifier numbers, DBH, core sample length, total rings counted from core samples and resistance drills, 
the difference between the ring counts from both methods, and the number of rings in the core sample less than 1 mm. DBH 
(diameter at breast height).

Species Tree 
number

DBH 
(cm)

Core length 
(cm)

Resistance drill
total rings

Core total 
rings Difference Core number 

of rings < 1 mm
Liquidambar styraciflua 1 55.1 22.57 55 55 0 3

L. styraciflua 2 40.7 21.473 52 60 8 2

L. styraciflua 3 89.8 21.826 51 44 7 0

L. styraciflua 4 45.6 23.405 65 66 1 0

L. styraciflua 5 36.5 23.826 58 58 0 0

Picea abies 1 46.3 23.094 64 57 8 0

P. abies 2 34.2 20.822 57 69 12 1

P. abies 3 47.6 11.607 41 45 4 0

P. abies 4 60.8 22.599 42 47 5 0

P. abies 5 52.6 19.678 40 48 8 4

Quercus palustris 1 36.4 23.74 58 52 6 1

Q. palustris 2 38.6 24.693 55 56 1 5

Q. palustris 3 24 22.209 60 106 46 51

Q. palustris 4 36.5 21.802 57 73 16 18

Q. palustris 5 45.4 24.143 62 62 0 0
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be an outlier. Overall, the resistance drill tended to 
underestimate the number of rings in each sample 
when compared to the core sample, as was seen in 
Figure 4. The fourth Q. palustris was also found to 

Table 2. Mean, SD, and variance of the difference in rings 
detected between core samples and the resistance drill 
profile for the 3 species. SD (standard deviation).

Species Mean SD Variance
Liquidambar 
styraciflua 3.2 3.96 15.7

Picea abies 7.4 3.13 9.8

Quercus palustris 5.75 7.32 53.6

Figure 1. Liquidambar styraciflua tree 4. This is the resistance drill profile (solid line) with the applied LOESS regression (dashed line). The 
core sample associated with this resistance drill profile is included at the top. The core shows the diffuse porous profile of this species.

Figure 2. Picea abies tree 4. This is the resistance drill profile (solid line) with the applied LOESS regression (dashed line). The core sample 
associated with this resistance drill profile is included at the top. The core shows the distinct conifer ring boundaries of this species.

have many consecutive annual rings less than 1 mm, 
and the resistance drill substantially underestimated 
the number of rings.

The average difference in the number of rings was 
lowest in L. styraciflua and greatest in Q. palustris. 
Picea abies had the lowest variance, indicating there 
was more consistency with errors in ring counting, 
while Q. palustris had substantially larger variability 
when comparing rings detected with the resistance 
drill to rings counted from the core samples.

Although Q. palustris had the greatest average dif-
ference and largest variability, it also had the largest 
number of rings less than or equal to 1 mm. This was 
verified by visually representing the resistance drill 
data with the locations of ring boundaries from the 
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using the LOESS regression method. However, when 
multiple rings smaller than 1 mm were encountered 
consecutively, the resistance drill tended to lump 
them into one large ring, as seen throughout Figure 2. 
This study found that ring size and the 1-mm bench-
mark significantly influence the drill’s accuracy, 
whereas the species appeared to have a greater impact 
on the difference in amplitude between early wood 
and late wood.

Other methods of signal smoothing and cleaning 
have been successfully used: a Savitzky–Golay filter 

core samples and focusing on the region with many 
consecutive rings < 1 mm, as seen in the first 50 mm 
in Figure 5. This figure demonstrated the resistance 
drill would sometimes not detect the presence of 
smaller rings and thus classify multiple small rings as 
one larger ring.

DISCUSSION
The resistance drill demonstrated proficiency in 
detecting regularly spaced rings greater than 1 mm. 
Rings as small as 0.2 mm were successfully detected 

Figure 3. Quercus palustris tree 4. This is the resistance drill profile (solid line) with the applied LOESS regression (dashed line). The 
core sample associated with this resistance drill profile is included at the top. The core shows the ring porous profile of this species.

Figure 4. Scatterplot of rings counted in the core sample (x-axis) and rings detected by the resistance drill with LOESS regression 
(y-axis).



©2026 International Society of Arboriculture

516 Leopold et al: Resistance Drill Tree Ring Analysis of American Sweetgum, Norway Spruce, and Pin Oak

Quercus palustris tree 3 was identified as an out-
lier. The core sample for this tree showed numerous 
consecutive visual rings based on vessel distribution 
patterns and a large total number of visual rings com-
pared to other trees sampled in the same area. Although 
the total number of visual rings on both sides of pith 
was approximately equal to the estimated total rings 
expected based on the age of the tree, the growth rate 
was substantially smaller than all other trees sampled.

The drill settings selected were based on operator 
knowledge of the machine’s limitations. This was 
done without a formal analysis of the settings’ poten-
tial impact on the sensitivity of the machine’s ability 
to detect annual rings. It has been recommended to 
use settings which achieve a stable range of 40% to 
60% feed amplitude for tree ring analysis (Oh et al. 
2019). However, it may be best to assess feed and 
rotation settings on a species level, as tree ring detec-
tion and analysis is best with high variability of ampli-
tude between early wood and late wood with respect 
to protection of the drill’s motor (Sharapov et al. 
2019; Gendvilas et al. 2024).

Various anomalies within the trees themselves could 
also cause an erroneous detection or missing of an 
annual ring. Unlike hand coring, a decay pocket may 
not be noticed by the user until the data is being pro-
cessed or may be missed entirely if rings are being 
automatically detected using a regression. Further-
more, additional analysis is limited due to only 5 sam-
ples from 3 species having been tested, and individual 
species cannot represent the entirety of a wood type.

was used to remove the high and low frequency noise 
from resistance drill profiles in 5 conifer species (Xu et 
al. 2024). Another study, focused on Pinus tabuliformis, 
used a linear threshold method to automatically 
extract annual ring location and width (Li et al. 2024).

Some studies have made use of IML software to 
manually assess the resistance drill graphs and ring 
measurements (Orozco-Aguilar et al. 2018; Szewczyk 
et al. 2018; Oh et al. 2019). These studies included 
both conifer and deciduous tree species. All studies 
found that while reliable for assessing tree age and 
tree ring growth rates at the population level, due to the 
difficulties detecting smaller rings and subsequently 
underestimating tree age, this machine should not be 
used as a replacement for dendrochronology of indi-
vidual trees.

In this study, the drill generally underestimated the 
number of rings present, as shown in Table 1 and Fig-
ure 2, where the resistance drill underestimated the 
number of rings in 9 out of the 15 samples. Underes-
timation could have occurred due to the needle 
deflecting and following a nonlinear path or drilling 
at an angle not reaching pith and missing rings along 
the drilling path (Rinn 2012b, 2013). There were also 
instances of rings not being detected due to the resis-
tance drill profile not passing through the LOESS 
regression line, despite the resistance drill showing a 
clear dip in the region of a ring, as can be seen at 
32-mm point in Figure 1. This could mean the LOESS 
regression might not be suitable for use in all tree 
species.

Figure 5. Quercus palustris tree 5. This is the resistance drill profile (solid line) with the applied LOESS regression (dashed line). The 
core sample associated with this resistance drill profile is included at the top. The core shows the diffuse porous profile of this species. 
Many consecutive rings less than 1 mm in the core and the difficulty of their detection by the resistance drill can be seen in the first 50 
mm of the profile.
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health. By building on these findings, researchers can 
further integrate resistance drills into environmental 
studies, expanding their applicability and reliability.
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Bien que la régression LOESS ait conduit à l’exclusion de plu-
sieurs cernes du profil de perçage de résistance, une largeur des 
cernes inférieure à 1 mm semblait constituer une variable plus 
déterminante. À l’heure actuelle, le recours à des perceuses de 
résistance pour obtenir des mesures de cernes annuels est accep-
table à l’échelon d’une population pour des fins d’évaluations 
générales. Toutefois, une plus grande précision des capacités pour 
les perceuses de mesure de résistance en vue de la détection des 
petits cernes annuels et une délimitation plus nette de leurs 
démarcations pourraient renforcer l’intérêt de cet outil pour la 
dendrochronologie des individus.

Zusammenfassung. Hintergrund: Widerstandsbohrer sind 
ein Werkzeug, mit dem sich die Unterschiede in der Dichte von 
Früh- und Spätholz bei der Bildung von Baumringen erkennen 
lassen, um so die Anzahl und Dicke der von wachsenden Bäumen 
gebildeten Jahresringe zu bestimmen. In dieser Arbeit haben wir 
die Eignung des Bohrers zur Erkennung von Baumringen bei drei 
Arten mit unterschiedlichen Holzprofiltypen untersucht: gemä-
ßigte ringporige, diffusporige und gemäßigte Nadelbäume. 
Methoden: Als Proben dieser Holzprofiltypen wurden Kernpro-
ben und Widerstandsbohrprofile von Amerikanischem Amber-
baum (Liquidambar styraciflua L.), Fichte (Picea abies [L.] 
H.Karst.) und Sumpfeiche (Quercus palustris Münchh.) entnom-
men. Die Gesamtzahl der Ringe in den Kernproben wurde 
gezählt, und auf die Widerstandsbohrprofile wurde eine LOESS-
Regression angewendet, um die Gesamtzahl der Jahresringe zu 
erkennen und zu zählen. Ergebnisse: Die Ergebnisse zeigten, dass 
der Widerstandsbohrer die Anzahl der Jahresringe bei allen drei 
Arten unterschätzte. Schlussfolgerungen: In Übereinstimmung 
mit der bisherigen Literatur wurde festgestellt, dass der Widerstands-
bohrer im Vergleich zu physischen Kernproben die Anzahl der 
Jahresringe unterschätzt. Obwohl die LOESS-Regression zum 
Ausschluss mehrerer Ringe aus dem Widerstandsbohrprofil führte, 
schien die Ringgröße von weniger als 1 mm eine bedeutendere 
Variable zu sein. Derzeit ist der Einsatz von Widerstandsbohrern 
zur Erfassung von Jahresringmessungen auf Populationsebene 
für allgemeine Bewertungen akzeptabel. Eine höhere Genauig-
keit des Widerstandsbohrers bei der Erkennung kleiner Ringe 
und eine klarere Abgrenzung der Ringgrenzen könnten jedoch 
die Eignung dieses Instruments für die individuelle Dendrochro-
nologie verbessern.

Resumen. Antecedentes: Los taladros de resistencia son una 
herramienta que puede detectar las diferencias en la densidad de 
la madera temprana y la madera tardía en la formación de anillos 
de crecimiento de árboles para determinar la cantidad y el grosor 
de los anillos anuales formados por árboles en crecimiento. En 
este trabajo evaluamos la capacidad del taladro para detectar anil-
los de crecimiento de árboles de 3 especies de diferentes tipos en 
un perfil de madera: porosidad anular templada, porosidad difusa 
y coníferas templadas. Métodos: Se recolectaron muestras de 
núcleo y perfiles de taladro de resistencia de liquidámbar ameri-
cano (Liquidambar styraciflua L.); abeto noruego (Picea abies 
[L.] H.Karst.); y roble palustre (Quercus palustris Münchh.) 
como muestras de estos tipos de perfil de madera. Se contó el 
número total de anillos de las muestras de núcleo y se aplicó una 
regresión LOESS a los perfiles del taladro de resistencia para 
detectar y contar el número total de anillos anuales. Resultados: 
Los resultados mostraron que el taladro de resistencia subestimó 
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Résumé. Contexte: Les perceuses à résistance sont un outil per-
mettant de détecter les différences de densité entre le bois précoce 
et le bois tardif lors de la formation des cernes, afin de déterminer 
la quantité et l’épaisseur des cernes annuels formés par les arbres 
au cours de leur croissance. Dans cet article, nous avons évalué la 
capacité des perceuses à détecter les cernes de trois espèces pré-
sentant des caractéristiques de bois distinctes: les essences tempé-
rées à cernes poreux, les essences à porosité diffuse et les 
conifères tempérés. Méthodes: Des carottes de bois et des profils 
de perçage de résistance ont été prélevés sur du copalme d’Amé-
rique (Liquidambar styraciflua L.), de l’épicéa commun (Picea 
abies [L.] H.Karst.) et du chêne des marais (Quercus palustris 
Münchh.) afin de constituer des échantillons représentatifs de ces 
types de caractéristiques de bois. Le nombre total de cernes de 
croissance dans les carottes a été dénombré et une régression 
LOESS a été appliquée aux profils de perçage à résistance afin de 
détecter et d’établir le nombre total de cernes annuels. Résultats: 
Les résultats ont montré que le perçage de résistance sous-estimait 
le nombre d’anneaux de croissance chez les trois espèces. Conclu-
sions: De manière cohérente avec la littérature consultée, il a été 
constaté que le perçage de résistance sous-estimait le nombre de 
cernes annuels par rapport aux carottes prélevées physiquement. 
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el número de anillos anuales en las 3 especies. Conclusiones: De 
acuerdo con la literatura previa, se observó que la perforación por 
resistencia subestima los anillos anuales en comparación con las 
muestras de núcleos físicos. Si bien la regresión LOESS resultó 
en la exclusión de varios anillos del perfil de la perforación por 
resistencia, el tamaño de los anillos (menos de 1 mm) pareció ser 
una variable más influyente. Actualmente, el uso de perforadoras 
de resistencia para obtener mediciones de anillos anuales de árbo-
les es aceptable a nivel poblacional para evaluaciones generales. 
Sin embargo, una mayor precisión en la capacidad de la per-
foración por resistencia para detectar anillos pequeños y delimitar 
con mayor claridad los límites de los anillos podría aumentar la 
viabilidad de esta herramienta para la dendrocronología individual.
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