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Abstract: We present a new distribution map, including 
new locality records for the Blue-fronted Lancebill 
(Doryfera johannae) from southeast Peru. One of these 
records is the first physical capture record for the Madre 
de Dios region and supposes a range extension of ca. 470 
km to the southeast. We provide notes related to the 
environment in which this individual was found, along 
with photos of the captured female from the Manu 
Learning Centre in the buffer zone of Manu Biosphere 
Reserve.
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The Blue-fronted Lancebill (Doryfera johannae) is a 
hummingbird found in Brazil, Colombia, Ecuador, 
Guyana, Peru, and Venezuela (Avibase 2013; Stotz et al. 
1996; Schuchmann 1999). Its natural habitats comprise 
subtropical or tropical moist lowland forests and 
subtropical or tropical moist montane forests, mostly 
along the eastern slopes of the Andes (IUCN 2013). Two 
subspecies are currently recognised: D. johannae johannae 
(east slope of Andes from central-eastern Colombia 
to central Peru) and D. johannae guianensis (southern 
Guyana, southern Venezuela and tepuis of adjacent 
northern Brazil) (Avibase 2013; Figure 1). Schulenberg 
et al. (2007) report its elevational range as between 500–
1,400 m above sea level (a.s.l.) and its abundance in Peru 
as uncommon.

Within Peru, maps of distribution currently show its 
existence only in northern and central Peru (BirdLife 
International and NatureServe 2012; InfoNatura 2007; 
IUCN 2013; Schulenberg et al. 2007; Clements and 
Shany 2001), with the exception of a visual sighting 
and audio recording at Amazonia Lodge (071°22ʹ32.934ʺ 
W, 012°52ʹ12.0138ʺ S; 500–1050 m a.s.l.) in southeastrn 

Peru (Walter et al. 2006; Xeno canto 2013). 
Based on a model of Amazonian deforestation, over 

three generations (12 years) the Blue-fronted Lancebill 
is expected to lose 16.2–17% of suitable habitat within 
its distribution (Soares-Filho et al. 2006). Based on 
these figures the species is predicted to decline by <25% 
during this time (IUCN 2013), therefore understanding 
more about its basic ecology and present distribution is 
critical for future potential conservation efforts. 

The locality Mascoitania holds a research station 
and lodge; the Manu Learning Centre (071°23ʹ28.06ʺ 
W, 012°47ʹ21.849ʺ S, 460 m a.s.l.). The lodge is situated 
next to the Alto Madre de Dios River in the buffer area 
of Manu National Biosphere Reserve, on the eastern 
Andean foothills; between Manu National Park and the 
Amarakaeri Communal Reserve (Figure 1). Mascoitania is 
a 643 ha private reserve owned by The Crees Foundation, 
hosting tourism, research and volunteering activities. 
It contains areas of primary terra firme, regenerating 
logged, regenerating clear-felled and bamboo forest 
with an altitudinal gradient of approximately 460–700 
m a.s.l. Over 485 species of birds have been recorded to 
date at the Manu Learning Centre, including 28 species 
from the family Trochilidae (species list available from 
research@crees-manu.org). All mist netting at the Manu 
Learning Centre was conducted under permit provided 
by the Ministry of Agriculture of Peru; Permit Number: 
25397; Authorisation Number (Autorización No.) 
2904-2012-AG-DGFFS-DGEFFS.

A map was created using presence locations of D. 
johannae as recorded in the literature (Appendix 1). 
Environmental factors were taken from WorldClim 
(version 1.4; http://www.worldclim.org; Hijmans et al. 
2005) and added to the modelling program MaxEnt 
(version 3.3.3e; http://www.cs.princeton.edu/~schapire/
maxent/; Phillips et al. 2004, 2006). No land use 
variables were included due to the historical nature 
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Figure 1. Map of the known distribution of D. johannae shaded in blue and the new locality record for D. johannae johannae in Peru, ca. 470 km to the 
southeast (shown by green star). Distribution shapefile taken from BirdLife International and NatureServe (2012).

of the presence locations. MaxEnt has been shown 
to perform well at low sample sizes (Hernandez et al. 
2006, Raxworthy et al. 2007), such as the sample size 
for D. johannae. Five pilot models were constructed 
using the WorldClim data, four of which focussed on 
a different environmental variable (e.g., precipitation), 
with the fifth including all environmental variables. 
Variables with the highest permutation importance to 
each pilot model were used to construct a further model 
(Baldwin and Bender 2008). This model was jackknifed 
to assess variable importance and to identify highly 
correlated variables (Baldwin 2009). The final model was 

bootstrapped (100 replicates) to create a continuous 
logistic output of probability distribution.

In order to address sampling bias all models were 
run with a mask to limit the area used for background 
points by MaxEnt (Merow et al. 2013). The mask was 
determined by splitting the samples into two distinct 
groups (sample A and sample B, Figure 3). A minimum 
convex hull was drawn around each sample group, 
buffered by the observed mean distance for each group 
determined by running the Average Nearest Neighbor 
tool in ArcGIS 10 Spatial Analyst. Results from the model 
were then projected onto the previously masked area 
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using MaxEnt. To create a binary suitable/unsuitable 
habitat map the output was processed in ArcGIS 10 
using the maximum training sensitivity plus specificity 
logistic threshold (Cao et al. 2013).

At 7:25 h on 2 August 2013, a female D. johannae 
was captured during a mist-netting session on the 
Mascoitania land (071°24ʹ25.886ʺ W, 012°48ʹ33.475ʺ S, 
700 m a.s.l.) on the western side of the Alto Madre de 
Dios basin, Madre de Dios Region. It was captured in a 
10 m mist-net setup heading east to west along a ridge 
line trail within primary forest. The bird was measured 
(Table 1), photographed (Figure 2) and then released. 

The map in Figure 3 shows the presence locations of 
D. johannae as recorded in the literature along with the 
predicted distribution map created in this study. The 
average training area under curve (AUC) value for the 
replicate runs in the receiver operator characteristic 
(ROC) output was 0.92 in the final model, showing 
a very good model fit. However, there is evidence of 
some overprediction and it should be noted that the 
map shows only potential and not realised distribution 
(Phillips et al. 2006). 

Previous maps of the distribution of D. johannae 
show the species to be present in northern and central 
Peru. This mist-net capture from the Mascoitania land is 

the first physical capture record for the Madre de Dios 
region and the Manu Biosphere Reserve. Along with 
other audio and visual records from southeast Peru our 
findings represent a range extension for the species 
from the Pasco region of central Peru to ca. 470 km to 
the southeast. Our map projection indicates that this 
species may exist even further to the southeast of Peru 
and into the northwest region of Bolivia. However, as 
there is evidence that the map may show some degree of 
over prediction (Phillips et al. 2006), physical verification 
of this predicted presence in Bolivia is needed.
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Figure 2. Photographs of the captured female individual.

Table 1. Physical measurements (in g and mm) from the captured female

Weight Primaries Tail length Total length Culmen length Culmen width Culmen depth
8.5 g 52 mm 29 mm 95 mm 32.5 mm 3.1 mm 2.5 mm
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Figure 3. Known locality records of both D. johannae johannae (Sample A records) and D. johannae guianensis (Sample B records) and a map of the 
potential distribution; with new records from southeast Peru projecting a range extension for the species of approximately 470 km to the southeast, 
from the Pasco region of central Peru.
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