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Abstract
During a 3000 kms-exploratory �eldtrip along the peninsula of Baja California, Mexico, we used mice-baited traps in search of Triatominae. Specimens
of Paratriatoma hirsuta and Dipetalogaster maxima were collected.

Full Text
Triatominae are the vectors of T. cruzi, the causative agent of Chagas disease. This zoonotic disease is a major public health problem in the Americas,
where six to seven million people are estimated to be infected with the parasite (1). In Mexico, transmission of T. cruzi occurs in most of the territory,
and it has recently been estimated a national seroprevalence of infection of 3.38%, suggesting that around four million people currently carry the
parasite in the country and placing Mexico as the country with the largest number of cases in the world (2). Around 150 species of triatomines are
currently recognized (3). Of them, at least 30 occur in Mexico (4), and �ve, namely Paratriatoma hirsuta, Triatoma rubida, Triatoma protracta, Triatoma
peninsularis, and Dipetalogaster maxima, have been reported in the peninsula of Baja California, at the extreme Northwest of Mexico (5). Since the
pioneering works performed in the 60’s (5), only a few studies have been dedicated to the vectors of T. cruzi in this region (6–9), and the peninsula of
Baja California is among the regions of Mexico where lesser is known regarding T. cruzi transmission and seroprevalence (2). Consequently, our
knowledge of T. cruzi transmission in the peninsula of Baja California, as well as of the ecology, distribution and taxonomy of the Triatominae species
of this region remains largely unknown.

Table Characteristics of the localities under study, and Triatominae collections using mice-baited traps

Locality
Code*

State Coordinates Traps
placed

Positive
traps

Lost
traps***

Trap
positivity

Caught
triatomines

Triatomines
/ positive
trap

Species**** Development
stage /sex

Z001 Baja
California

31°6.5633'N,
115°38.1383'W

120 0 10 0 - -

Z002 Baja
California

29°45.0617'N,
114°44.6783'W

90 0 0 0 - -

Z003 Baja
California

28°55.7417'N,
113°33.2283'W

1 1 0.8 1 1 P. hirsuta Male

Z003** Baja
California

28°55.7417'N,
113°33.2283'W

20 1 1 5.3 1 1 P. hirsuta Male

Z004 Baja
California
Sur

26°44.027'N,
111°54.466'W

50 0 0 0 - -

Z005 Baja
California
Sur

24°00.036'N,
110°10.572'W

48 11 7 26.8 15 1.4 D. maxima 12 N1, 2 N2, 

1 Male

Total     433 13 19 3.1 17 1.3    

*For health and logistical reasons, half of the team was not able to follow further South of Z003. Consequently, only two sites (Z004 and Z005) were
explored in the state of Baja California Sur instead of three as initially planned, and only approx. 50 traps per site were set by the remaining research
team

**Because of the detection of a specimen of P. hirsuta during the �rst night of trapping in Z003, 20 additional traps were set during a second night at
the same place where the �rst specimen was collected

***Unfortunately, some traps were sometime lost, generally because they were taken by wild animals, likely foxes and coyotes 

****Species were identi�ed using Triatodex (11) and following taxonomic keys (12)

N1: �rst instar nymph; N2: second instar nymph

During the �rst 12 days of May, 2022, we undertook an epic exploratory �eldtrip in search of triatomines following a latitude gradient along the
peninsula of Baja California. To this end, we selected different localities, including three localities in the state of Baja California (Z001-Z003), and two
localities (Z004 and Z005) in the state of Baja California Sur (Fig. 1) to establish an almost homogenous latitude gradient along the peninsula and
where we knew about the presence of rocky ecotopes. In each locality, we installed a varying number of mice-baited traps (10) (see Table). These were
set in the afternoon in places that we considered as potential habitats for triatomines (cracks between rocks, rock piles, small burrows, nests, …) and
where we noticed signs of animal life (presence of feces, seeds, food residues,…). We preferentially installed the traps in rocky ecotopes, including
rocky outcrops, cliffs and screes. Furthermore, inhabitants of each locality were asked about their knowledge on Triatominae, as they could potentially
provide valuable assistance in the selection of trapping sites. Traps were operated throughout the night and inspected the next morning. Caught bugs
were identi�ed using Triatodex (11) and taxonomic keys (12).
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Overall, we placed 433 traps and collected Triatominae in two of the �ve localities explored (Z003 and Z005). In Z003, two triatomine bugs were
collected in a nest containing likely rat and/or squirrel feces. They were identi�ed as male specimens of P. hirsuta (Fig. 2). In Z005, 15 bugs were
collected, principally in cracks between rocks in which abundant rodent (likely rats) feces were observed. These were identi�ed as D. maxima (Fig. 2)
and included 12 �rst instar nymphs, two second instar nymphs, and one male. Of the 433 traps installed, 19 were lost, likely taken by foxes or coyotes,
and 13 were positive with at least 1 Triatominae specimen, giving an overall positivity of the traps of 3.1%, and an average of 1.3 bugs per positive
trap. When considering only the positive localities, trap positivity was 0.8 and 5.3% in Z003 (�rst and second night of capture, respectively) and 26.8%
in Z005. The average number of bugs per positive trap was 1.0 in Z003, and 1.4 in Z005. Noteworthy, an additional 14 specimens of D. maxima,
including two males, one �fth instar nymph, one fourth instar nymph, two third instar nymphs, one second instar nymph and three �rst instar nymphs
were manually collected at the time of trap setting in Z005. Indeed, D. maxima appeared very aggressive, and bugs were collected walking on the rocks
and/or coming to us. This kind of aggressive behavior was also described by the inhabitants of the area. The same inhabitants also mentioned having
frequently observed bugs taking blood upon small reptiles, that seem paralyzed during the blood meal.

Our �ndings of P. hirsuta and D. maxima are in accordance with the reported distribution of these species (4, 5). To the best of our knowledge, this is
the �rst time that mice-baited traps are used in this area to collect Triatominae bugs. Our results con�rm the usefulness of this trapping strategy when
standardized protocols are needed, with a positivity approaching 30% in sites with high abundance of triatomines. Nevertheless, effort amount can
also sometimes be considerable for no or poor collections. We do not know if the absence of capture in some localities, and if the fact that we did not
detect the other previously reported species in the peninsula of Baja California was due to an absence of Triatominae in these localities, a poor
e�ciency of the traps, a too small number of investigated localities, or if the season was not the best for capture of Triatominae. On some occasions,
we were told by inhabitants of the studied areas that they knew about this kind of hematophagous bugs, but that they appeared mostly during the
summer. Depending on the research question, mice-baited traps may be very useful, while other trapping techniques, including community participation
(13, 14), light traps (15) and the “pick and shovel” technique of (5) or a combination of these may be useful to answer other research questions. At
present, further investigation on the ecology, distribution and taxonomy of the Triatominae of the peninsula of Baja California, as well as on the
dynamics of T. cruzi transmission in this region is still needed. As for future objectives, our research group plans to return to the sites where
Triatominae were detected during this exploratory �eldwork, and to identify the ecological associations of the bugs, as previously proposed (16–18) to
enhance our knowledge of Triatominae ecology and T. cruzi transmission cycles in these sites and, more generally, in the peninsula of Baja California.

Abbreviations
N1
�rst instar nymph
N2
second instar nymph
BC
State of Baja California
BCS
State of Baja California Sur
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Figure 1

Map of Mexico with a focus on the peninsula of Baja California and the localities under study

Figure 2

(A) Collection site of P. hirsuta, (B) Collection site of D. maxima, (C) Male specimen of P. hirsuta caught on a trap, (D) Male specimen of D. maxima
caught on a trap, (E-G) Stereoscopic observations of P. hirsuta


