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Abstract 
In order to incorporate the knowledge of two species of wild doves and compare the results of 
both, we assessed morphometrics (body weight, bill, tarsus, tail, wing, head and culmen length) 
and body condition index (using weigh, wing, tail and tarsus length) of Eurasian Collared-Dove 
Streptopelia decaocto and Mourning Dove Zenaida macroura (Aves: Columbidae) based on 40 spe-
cimens of each species collected during fall-winter 2013 and spring-summer 2014 in the munici-
pality of Durango, Durango, Mexico. We found that body condition index was higher during fall- 
winter for both species. We also found size dimorphism. Males of Eurasian Collared-Dove were 
larger than females in head length (p = 0.002) and tail length (p = 0.05) but smaller in culmen 
length. Female Mourning Doves had a higher body condition index compared to males (p = 0.02) 
during both seasons. As expected, Eurasian Collared-Dove was larger in all measurements than 
Mourning Dove (p > 0.05) but tail length (p = 0.12). 
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1. Introduction 
There are 18 species of pigeons and doves (Aves: Columbidae) native to Mexico and two introduced ones [1].  
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The Eurasian Collared-Dove (Streptopelia decaocto) is, as its name implies, originally from Eurasia and in-
troduced in Florida in the 1990s [2]. Its population has been increasing and expanded its distribution to the west 
and now has reached Mexico [3]. Its preferred habitat is suburban and now occurs all along Mexico [4] [5]. As 
an introduced species, it may represent a threat to the structure, function and integrity of ecosystems [6] as it 
might be able to modify the environment and even bring to extinction to native species [7]. Although not all in-
troduced species become invaders, their potential effects as an exotic species are unpredictable so it is necessary 
to acknowledge their biology to effectively control them [6]. The Mourning Dove (Zenaida macroura) is native 
to Mexico as a resident species with a stable population of no concern [1]. 

The Eurasian Collared-Dove and Mourning Dove, hereafter STRDEC and ZENMAC, respectively, have dif-
ferent sizes and morphometrics and some of them, as body size, may be related to survival [8], and also to beha-
vior, ecology and physiology [9] [10]. Some of these measurements, as weight, vary through time accordingly to 
environmental conditions such as resource availability and time of the year [11], which remarks the importance 
to assess those variables through the seasons and get information to know those species more in depth. For these 
reasons, the goal of this study was to characterize and to compare morphometrics and body condition index 
(BCI) for both species through the annual cycle. 

2. Materials and Methods 
2.1. Study Area 
This study was carried out in the south-central part of the Municipality of Durango, in the state of Durango, 
Mexico between coordinates 23˚58'15.9" and 23˚57'26.3" latitude north and 104˚30'18.0" and 104˚34'11.4" lon-
gitude east. Climate is temperate with summer rains (Cw) [12]. 

2.2. Materials 
We collected 40 specimens of each species during fall-winter of 2013 and spring-summer 2014 (collecting per-
mit No. SGPA/DGVS/12294/13), after procedures set by the North American Banding Council (2001).  

We measured the following variables: body weight in grams, and bill length (culmen), tarsus length, and wing 
and tail length in mm. Weight was measured with a Radwag® analytical balance model WPT1C/1 scale 0.01 g 
accuracy and tarsus and head lengths were measured with a Surtek® dial caliper model 122202 with 0.01 mm 
accuracy, for wing and tail we used a Avinet® 15 cm wing and tail ruler model WING15ECON.  

2.3. Methods 
In addition, we measured the distance from distal end of parietal to the premaxilla (head length), distance from 
the rostral end of the premaxilla to the tip of the bill (bill length) and distance from the nares to the tip of the bill 
(culmen length). Tarsus length was measured from the joint of the femur to the joint of the feet. Wing length 
was measured folded from the bend of the wing to the largest primary and tail length from the base to the tip of 
the largest rectrix [13]. 

We used the following body condition indexes (BCI): 
[14] ICC weight (g) wing length (mm).=                                    (1) 
[15] ICC weight (g) 100 wing length (mm).= ×                                (2) 
[16] ICC weight (g) wing length tail length tarsus length .= × ×                   (3) 

2.4. Statistical Analyses 
We used SAS [17] for basic statistics (proc UNIVARIATE) and we compared variables for both species by 
season and sex (proc ANOVA) after [18]. We performed a posteriori Tukey’s test with a p > 0.05 for signific-
ance level.  

3. Results and Discussion 
3.1. Seasonality 
We found that STRDEC was larger than ZENMAC for all the variables measured but tail length (Table 1). The  
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Table 1. Morphometrics measurements of Eurasian Collared-Doves and mourning doves during two seasons spring-  
summer (SS) and fall-winter (FW) in the municipality of Durango, Mexico. 

Species Season Sex Weight  
(g) 

Head 
(mm) 

Culmen 
(mm) 

Bill 
(mm) 

Tarsus 
(mm) 

Wing 
(mm) 

Tail 
(mm) 

STRDEC 

SS 
M 176.75 47.4a 16.1 10.7 27.0 175.8 130.3 

F 169.11 43.8b 16.9 10.5 27.0 171.5 124.0 

FW 
M 166.58 47.1 17.7 12.4 28.3 170.5 134.2 

F 149.88 44.3 18.0 11.7 26.7 160.8 129.5 

ZENMAC 

SS 
M 112.31 40.4 13.9 9.1 24.4 150.9a 126.0a 

F 120.20 41.9 14.2 9.7 23.8 143.0b 120.4b 

FW 
M 115.71 42.3a 14.6a 11.1 23.6 148.6a 138.3a 

F 113.58 40.3b 13.6b 10.1 23.0 142.2b 123.1b 

Same letter shows no statistical difference; Tukey’s test (p < 0.05); M: males; F: females. 
 
body condition index did not show significant differences between seasons (Table 2) which may be related to 
substantial food availability during the whole year.  

Previous studies have found these species to be generalists, studying ZENMAC [19] and STRDEC [20]. 
However, some other studies [21] [22] have found that STRDEC may consume some small invertebrates that 
contain protein of higher biological value.  

Both species had a higher BCI during fall-winter, seasons coinciding with harvesting of some crops such as 
corn (Zea mays), and sorghum (Sorghum spp.), among others, suggesting that both species had access to re-
sources of higher biological quality. In addition, migratory behavior of ZENMAC is benefited as doves can de-
posit more fat [23] resulting in higher weight.  

Size and BCI of STRDEC was always higher than ZENMAC during both season, probably because of differ-
ences inherent to the species, which suggests that STRDEC may have a higher survival [8]. 

3.2. Size Dimorphism  
The body condition index and morphometrics for male STRDEC were always higher than in females for both 
seasons (p = 0.05), as is well established by several authors [24] [25]. In addition some studies have found that 
physical condition and weight is related to androgen levels in males [26]. We also found significant differences 
in head (p = 0.002) and tail (p = 0.05) length between males and females, except for culmen length. 

In ZENMAC, we found sexual dimorphism in weight, as found by [27]. However, we found a higher BCI in 
females compared to males (p = 0.021) during both seasons, suggesting that females are more able to get food 
resources or more properly, it may be related to egg production. Length measurements were higher in males than 
in females, in head (p = 0.006) and culmen (p = 0.026) length during fall-winter and wing (p = 0.01) and tail (p 
= 0.03) length during both seasons (Table 1).  

3.3. Species Comparisons 
Most morphometrics measurements (Table 3) and BCI showed significant differences (p < 0.001) but tail length 
(p = 0.124). STRDEC weight coincides with the reported in the Netherlands [24] (range 162.0 - 243.7 g) but it 
was lower than the one reported for some other sites in North America [25] (range 160.0 - 180.3 g).  

Tail length of doves collected in Durango (10.4 - 14.9 cm) was higher than for other sites in North America 
(13.4 - 13.8 cm) but similar to those of the Netherlands (12.9 - 14.7 cm). Tarsus length also was higher in Du-
rango (2.2 - 3.6 cm) than in other sites of both North America [25] and the Netherlands [24]. Body weight of 
ZENMAC (93.9 - 144.85 g) was closer to Marginella subspecies (86 - 142 g [27]) than to Caroliniensis (100 - 
170 [28]).  

STRDEC is a larger dove tan ZENMAC during both seasons, of course. Higher tolerance to human presence 
by STRDEC [29] compared to ZENMAC makes the species more abundant all year round as they have food  
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Table 2. Body condition index of Eurasian Collared-Doves and mourning doves during two seasons spring-summer and 
fall-winter in the municipality of Durango, Mexico. 

Species Sex 
Body condition index  

ICC 1 ICC 2 ICC 3 

STRDEC (SS) 
M 1.0063 0.0033a 335.0738 

F 0.9874 0.0034b 327.1880 

ZENMAC (SS) 
M 0.7450b 0.0033b 232.8017 

F 0.8405a 0.0042a 253.5608 

STRDEC (FW) 
M 0.9723 0.9723a 362.8501 

F 0.9224 0.9224b 305.2384 

ZENMAC (FW) 
M 0.7801b 0.0036b 249.5939b 

F 0.8016a 0.0040a 242.4716a 

Body condition index: 1 [13], 2 [14], 3 [15]; same letter shows no statistical difference; Tukey’s test (p < 0.05); M: male; F: females; SS: spring- 
summer season; FW: fall-winter season. 
 
Table 3. Morphometrics of Eurasian Collared-Dove and mourning doves in the municipality of Durango, Mexico. 

Species 
Morphometrics 

Weight (g) Head (mm) Culmen (mm) Bill (mm) Tarsus (mm) Wing (mm) Tail (mm) 

STRDEC 

108.94 40.0 150.0 10.0 22.0 142.0 104.0 

204.74 52.0 24.0 14.0 36.0 186.0 149.0 

±25.41 ±3.60 ±2.00 ±1.30 ±2.70 ±11.1 ±10.90 

ZENMAC 

93.80 34.0 10.0 7.0 21.0 123.0 95.0 

144.85 50.0 20.0 13.0 26.0 170.0 147.0 

±11.51 ±2.50 ±1.70 ±1.50 ±1.30 ±9.80 ±13.80 

±: standard deviation of the morphometric variable. 
 
resources provided by human populations [5]. Body size and its aggression towards other species [2] make 
STRDEC able to outcompete other dove species such as ZENMAC [30]. 

4. Conclusions 
We found that body measurements were different between both dove species and also some size dimorphism of 
some but not all of these measurements such as head and bill length and body condition index. Indeed, Strepto-
pelia decaocto is larger than Zenaida macroura and we have found that season has some influence on body con-
dition index for both species. 

Morphometric measurements reported in this species in contrast to some other parts of the world suggest that 
morphology might be influenced by historical or geographical factors, such that environment is shaping mor-
phology through adaptation, probably linked to habitat selection or feeding and its modifications caused by hu-
man activities. So, we conclude by stating that more studies on populations in other regions should be carried 
out to test these ideas. 
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