
THE PRESENCE OF AEDES HENDERSONI IN MEXICO

ALDO I. ORTEGA-MORALES,1,9,10 JORGE J. RODRÍGUEZ-ROJAS,2,3 NADIA A. FERNÁNDEZ-SANTOS,4,5,9,10

MIGUEL MEDRANO-SANTILLANA,6 YURI O. AYALA-SULCA,7 WILFREDO ARQUE-CHUNGA,8

PERCY COLOS-GALINDO,7 NATALIA B. ORTEGA-MORALES,6 ISAÍAS LÓPEZ-HERNÁNDEZ6

AND MARIO A. RODRÍGUEZ-P�EREZ5

ABSTRACT. The mosquito species commonly named Henderson American pointy mosquito, Aedes hender-
soni, was found during a routine mosquito vector surveillance from 2020 to 2023 in diverse collection sites with
conserved forested vegetation at the Eco-Parks Rincón de la Silla and El Salto in Nuevo León, northeastern Mex-
ico. Collected specimens were labeled, mounted, and identified using taxonomic keys. Further confirmation of Ae.
hendersoni was performed by deoxyribonucleic acid (DNA) barcoding and cytochrome oxidase-I (COI) sequences
served to confirm the identity of Ae. hendersoni by comparison with other sequences of species with Triseriatus group
and Protomacleaya subgenus of Aedes. Voucher specimens were curated and are available in 2 Mexican collection reposi-
tories and COI sequences were deposited in the NCBI GenBank with accession number MG242473.1. Hence, the presence
of Ae. hendersoni in México is documented for the first time. Now, geographic occurrence of this species is from Canada
throughout United States to northeastern México. With this new record, there are the 4 mosquito species in the Triser-
iatus group [Aedes: (Protomacleaya)] and 252 species in México.
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INTRODUCTION

The Henderson American pointy mosquito, Aedes
(Protomacleaya) hendersoni Cockerell, also known
as one of the eastern tree-hole mosquitoes, was originally
described by the American entomologist Theodore
Dru Alison Cockerell (1866–1948) as a variety of the
other species also commonly named eastern tree-hole
mosquito, Ae. triseriatus (Say), from specimens collected
in the vicinity of Douglas, Wyoming, USA (Cockerell
1918); subsequently, Ae. hendersoni was synonymized
under the name Ae. triseriatus by Dyar (1922, 1928)

and until 1960, Ae. hendersoni was considered as either
synonym or subspecies of Ae. triseriatus (Hedeen
1963). In 1960, Ae. hendersoni was elevated from
synonymy to the rank of specific valid name by Bre-
land (1960), based on the observation of external
characters of reared females, larvae, and chromosome
complement comparison. Further differences between
Ae. hendersoni and Ae. triseriatus females were later
observed on the tarsal claws (Harmston 1969) and host
selection; although Ae. hendesoni fed mainly on tree
squirrels and raccoons, Ae. triseriatus fed predomi-
nantly on chipmunks and deer (Nasci 1982). A com-
plete description of all life stages, except eggs of Ae.
hendersoni and Ae. triseriatus, and a revision of their
taxonomy, distribution, and bionomics was provided
by Zavortink (1972), while the eggs of Ae. hendersoni
were described and compared with the Ae. triseriatus
eggs by Linley and Craig (1993). Aedes hendersoni
was later placed into the genus Ochlerotatus sensu
auctorum, based on phylogenetic analyses of all life
stages on the Aedini tribe (Reinert et al. 2004, 2006,
2008, 2009), and, subsequently, re-stored in the genus
Aedes by Wilkerson et al. (2015). Aedes hendersoni
belongs to the Triseriatus group (Aedes: Protomacleaya),
which also includes the species Ae. brelandi
Zavortink, Ae. triseriatus, and Ae. zoosophus Dyar and
Knab (Zavortink 1972, Taylor 1990).

Species in the Triseriatus group are distributed pre-
dominantly in the Nearctic region, Ae. triseriatus and
Ae. hendersoni occupy vast geographical ranges, and
much of North America is inhabited by one or both
species. Aedes hendersoni occurs abundantly in the
eastern United States and small portions of southern
Canada, where it was first reported in the provinces
of British Columbia (Zavortink 1972), Ontario and
Quebec; and, Saskatchewan (Trimble 1972). In the
United States, Aedes hendersoni extends much
further west than Ae. triseriatus, reaching the
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southeastern region of British Columbia and east-
ern Washington and Oregon in the north as well as
the northern regions of Nevada and Utah, eastern
Colorado and New Mexico, and mid-northern
Texas to the south, although it is absent in peninsu-
lar Florida, and without records in the extreme
southern Texas (Darsie and Ward 2005, Fitzgerald and
Livdahl 2019) (Fig. 1).

MATERIALS AND METHODS

Study area

Routine vector mosquito surveillance from 2020
to 2023 was conducted in diverse collections sites
with conserved forested vegetation at the Eco-Parks
Cascadas de Guadalupe of Guadalupe municipality
(25°38 007.000N 100°11059.000W, 600 m.) and El Salto

Fig. 1. Map showing current geographic distribution of Aedes hendersoni. In the inset of Nuevo León, México, the
blue star depicts the collection sites of Ae. hendersoni at “Cascadas de Guadalupe” and the green star depicts that at “El
Salto”. The Figure was produced with Geographic Information Systems (GIS) using the open-source software QGIS v.
3.22.13 LTR (Available online: https://qgis.org/es/site/, accessed on April 28, 2025) and vector layers in Shape format of
the Basic Geostatistical Framework 2020 of the National Institute of Statistics, Geography and Informatics (Spanish acro-
nym INEGI), México.
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of Zaragoza municipality (23°56031.400N 99°45045.300W,
1,616 m.) in Nuevo León, northeastern Mexico.

Samples collection and curation

Adult mosquitoes were collected monthly at dusk
and night hours (17:00–22:00 h), and occasionally at
morning hours (08:00–10:00 h), using three Centers
for Disease Control and Prevention (CDC) miniature
light traps (John W. Hook Company, Gainesville, FL,
USA) with a 0.95 watts incandescent light baited with
3–5 drops of octanol on 1–2 cotton balls per trap. Two
Shannon traps containing humans (Fig. 2) were also
deployed 100 m apart from CDC light trap collection
sites. In addition, host-seeking mosquitoes were caught
using mechanical aspirators. Collected specimens were
killed in situ using chloroform vapors, labeled, and
transported to local labs. Voucher specimens were curated
and deposited in 2 Mexican collections repositories: The
Agronomy School of the Autonomous University of
Nuevo León (FA-UANL), located in Monterrey, Nuevo
León and the Antonio Narro Autonomous Agrarian
University-Laguna Unit (UAAAN-UL), located in
Torreón, Coahuila. Specimens were morphology identi-
fied using the keys of Schick (1970), Zavortink (1972),
and Darsie and Ward (2005).

DNA barcoding

Genomic DNA from two legs per specimen was iso-
lated employing the modified hotshot technique (Mon-
tero-Pau et al. 2008). The cytochrome oxidase 1 (COI)
barcode gene was amplified with the primers LCO1490
(50-GGTCAACAAATCATAAAGATATTGG-30) and
HCO2198 (50-TAAACTTCAGGGTGACCAAAAAA
TCA-30) (Folmer et al. 1994). Polymerase chain
reaction (PCR) reactions were performed using the
MyTaqTM Mix (BIO-25041, Meridian Bioscience, Cin-
cinnati, OH) with PCR conditions as described elsewhere
(Ortega-Morales et al. 2024). The PCR products were
electrophoresed in 1% agarose gel, and then fragments,
with the expected amplicon length, were sequenced bidi-
rectionally by Eurofins (Eurofins, Genomics, Louisville,
KY using the traditional Sanger sequencing protocol
(Sanger et al. 1977). Phylogenetic analysis of the COI
sequences was determined with Molecular Evolutionary
Genetics Analysis (MEGA 12) software (Tamura
et al. 2021) using the neighbor-joining method with
500 replications bootstrap (Saitou and Mei 1987).

RESULTS

Fourteen Ae. hendersoni females were caught at
Cascadas de Guadalupe using Shannon traps deployed
in two collection sites from August to September 2020

Fig. 2. Panel A: A Shannon trap containing humans deployed at the Eco-Park Cascadas de Guadalupe in Nuevo
León, México. Here, Ae. hendersoni was collected. Panel B: General view of El Salto, Zaragoza, Nuevo León, México. In
both places, Ae. hendersoni females were collected.
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and from March to April and July 2021. Only 7 Ae.
hendersoni females were caught with mechanical aspi-
rators at the same collection sites. However, none Ae.
hendersoni was caught in the CDC light traps. Other
mosquito species were also caught: Anopheles pseudo-
punctipennis Theobald, Ae. amateuri Ortega and Zavor-
tink, Ae. trivittatus (Coquillett), Ae. amabilis Schick, Ae.
podographicus Dyar and Knab, Ae. triseriatus, Ae. (Pro-
tomacleaya) sp., Ae. aegypti (L.), Ae. albopictus (Skuse),
Haemagogus equinus Theobald, Psorophora ferox
(von Humboldt), Culex coronator Dyar and Knab, Cx.
interrogator Dyar and Knab, and Cx. nigripalpus Theo-
bald. Seven and 11 Ae. hendersoni females were also
caught at El Salto using mechanical aspirators in Octo-
ber 2020 and 2023 along with other species: Ae.
quadrivittatus (Coquillett), Ae. trivittatus, Ae.
podographicus; and Ae. quadrivittatus, Ae. triseria-
tus, Ae. amabilis, Ae. albopictus, and Wyeomyia
mitchellii (Theobald), respectively (Table 1).

The Ae. hendersoni (GenBank accession number:
MG242473.1) sequences (n ¼ 6) of this study were
compared with Ae. hendersoni sequences (n ¼ 2)
downloaded from the GenBank of National Centre
for Biotechnology Information (NCBI), and with
sequences (n ¼ 20) from specimens belonging to
the subgenus Protomacleaya collected in Nuevo León
such as Ae. amabilis (MT999244.1) (n ¼ 7), Ae. podog-
raphicus (MT552480) (n ¼ 6), and Ae. triseriatus
(JX259710.1 and MG242523.1) (n ¼ 6), and an outer
group Cx. pipiens L. (CYTC704) from Greece (n ¼ 1).
The PCR amplification, sequencing, Basic Local
Alignment Search Tool (BLAST), and phylogenetic
analysis of the COI gene revealed that the specimens
examined belong to Ae. hendersoni, clustering and
sharing 97.72% identity with Ae. hendersoni (MG
242498.1) (Fig. 3). The COI sequences of Ae. hender-
soni have been deposited in the NCBI GenBank with
accession number MG242473.1.

DISCUSSION

The adult female of Ae. hendersoni are readily recog-
nized among species of the Triseriatus group by having
tarsal segments 1–5 of all legs entirely dark scaled; bris-
tles of the anterior portion of mesoscutum relatively
numerous and well developed; light scaling of fossa
usually extensive and extending mesad of anterior dor-
socentral bristles, the scaling more or less bordered on
all sides by conspicuous setae lightly to moderately
pigmented (Fig. 4); and postspiracular scale patch
absent to small (Zavortink 1972). Further differences
between Ae. hendersoni and Ae. triseriatus females
were observed: in Ae. hendersoni, some few pale scales
on the anterior portion of mesoscutum are always pre-
sent, and these can form a slightly and narrow com-
plete acrostichal line of pale scales, reaching the pre-
scutellar area, which is present in some specimens
observed. Nevertheless, in most of them, this acrosti-
chal line is absent (Fig. 4). Figure 4 shows the pres-
ence of narrow and complete dorsocentral pale scales.
In Ae. triseriatus, there is no sign of any pattern or
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presence of pale scales on the acrostichal or dorsocen-
tral areas in the observed specimens. These differences
were observed and documented by Zavortink (1972)
from American “Western” populations of Ae. hender-
soni. Differences between Ae. hendersoni and Ae.
triseriatus are more noticeable in the larval stage, in
Ae. hendersoni by having acus of siphon well
detached from the base of siphon, anal gills about
the same length and much longer than ninth seg-
ment, and in general, the light color of body integu-
ment (Breland 1960, Grimstad et al. 1974).

Aedes triseriatus is the primary vector of La Crosse
(LAC) virus, responsible for encephalitis, especially in
young children (Watts et al. 1973, Reno et al. 2000),
but Ae. hendersoni is incompetent as vector because
of its salivary gland barrier to LAC virus (Watts
et al. 1975, Grimstad et al. 1985, Paulson and
Grimstad 1987, Paulson et al. 1992). Routine vec-
tor surveillance of Ae. triseriatus and Ae. hender-
soni is paramount; although the role of Ae.
hendersoni as an inefficient vector of LAC virus is
well understood, that of other closely related

Fig. 3. Phylogenetic tree of COI DNA barcode showing the clustering pattern of Aedes hendersoni (n ¼ 6) sequences
(this study) with those of other Ae. hendersoni (n ¼ 2) from USA (downloaded from the GenBank) and closely related species
(e.g. Ae. triseariatus n ¼ 6).
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species as vectors of LAC virus remains to be fully
elucidated. The LAC virus has not been reported
yet in Mexico because encephalitis, as a vector
borne disease, is neglected. Although Aedes hen-
dersoni is not recognized as a dangerous or incrim-
inated vector of public health importance, it is
associated with being a human nuisance in tourist
areas elsewhere.

By adding Ae. hendersoni to the mosquito fauna of
Mexico, currently there are 253 species, of which, 69
species are of Nuevo León. Voucher specimens are
available in 2 Mexican mosquito collection repositories:
the Collection of Arthropods with importance in
One Health of the FA-UANL, Nuevo León, with
reference numbers NL-02-240820, NL-02-270820,
NL-03-220920, NL-04-240920, NL-04-230920,
01-220321-CS, 02-220321-CS, 07-220321-CS, 01-
230321-CS, 02-230321-CS, 02-280421-CS, 04-260521-
CS, 09-240621-CS, 09-280721-CS, 09-250621-CS,
05-250621-CS, 04-270721-CS, 05-270721-CS; and
UAAAN-UL of Coahuila, with reference numbers
01271023-RS and 01281023-RS; collection code:
Tesis_camada_10.

ACKNOWLEDGMENTS

We thank Axel J. Martínez-Lobato, Bernardo López-
González, Gisela León-Espinoza, María F. Sifuentes-
García, and Yosel A. Carrillo-Solís for their valuable
collaboration during our mosquito collection field
work. This study was funded by Support Program for
Scientific and Technological Research (PAICYT-UANL,
México; Grant reference number CN1101–20). This
work was also funded by Secretaría de Investigación y
Posgrado of Instituto Politécnico Nacional (IPN),
Mexico (small grant reference numbers 20181120 and
20201972). Last but not least, we are in debt to Lihua
Wei (IPN, México) for kindly supporting our lab work.

REFERENCES CITED

Breland OP. 1960. Restoration of the name, Aedes hendersoni
Cockerell and its elevation to full specific rank. Ann
Entomol Soc Am 53:600–606.

Cockerell TDA. 1918. The mosquitoes of Colorado. J Econ
Entomol 11:195–200.

Fig. 4. Different scaling patterns of Aedes hendersoni females. Yellow arrow A: Incomplete acrostichal line of pale
scales; Arrow B: Slightly and narrow complete acrostichal line of pale scales, reaching the pre-scutellar area; Arrow C:
Presence of narrow and complete dorsocentral pale scales.

0 JOURNAL OF THE AMERICAN MOSQUITO CONTROL ASSOCIATION VOL. 00, NO. 00

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-30 via free access



Darsie RF, Ward RA. 2005. Identification and geographical
distribution of the mosquitoes of North America, North
of Mexico. Univ Press Florida 384 pp.

Dyar HG. 1922. The mosquitoes of the United States. Proc
US Nat Mus 62:1–119.

Dyar HG. 1928. The mosquitoes of the Americas. Carneige
Inst Wash Publ 387, 616 pp.

Fitzgerald J, Livdahl TP. 2019. Vertical habitat stratification
is sympatric and alloptaric populations of Aedes hendersoni
and Aedes triseriatus (Diptera: Culicidae). J Med Entomol
56:311–319.

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R. 1994.
DNA primers for amplification of mitochondrial cytocrome
c oxidase subunit I from diverse metazoan invertebrates.
Mol Mar Biol Biotechnol 3:294–299.

Grimstad PR, Garry CE, DeFoliart GR. 1974. Aedes hender-
soni and Aedes triseriatus (Diptera: Culicidae) in Wisconsin:
Characterization of larvae, larval hybrids, and comparation
of adult and hybrid mesoscutal patterns. Ann Entomol Soc
Am 67:795–804.

Grimstad PR, Paulson SL, Craig GB Jr. 1985. Vector compe-
tence of Aedes hendersoni (Diptera: Culicidae) for LaCrosse
virus and evidence of a salivary-gland escape barrier. J Med
Entomol 22:447–453.

Harmston FC. 1969. Separation of the females of Aedes hender-
soni Cockerell and Aedes triseriatus (Say) Diptera: Culicidae
by the tarsal claws.Mosq News 29:490–491.

Hedeen RA. 1963. The occurrence of Aedes hendersoni
Cockerell in Northern Illinois.Mosq News 23:349–350.

Linley JR, Craig GB Jr. 1993. The egg of Aedes hendersoni
and a comparison of its structure with the egg of Aedes
triseriatus (Diptera: Culicidae).Mosquito Syst 25:65–76.

Montero-Pau J, Gómez A, Muñoz J. 2008. Application of an
inexpensive and high-throughput genomic DNA extraction
method for the molecular ecology of zooplanktonic dia-
pausing eggs. Limnol Oceanogr Methods 6:218–222.

Nasci RS. 1982. Differences in host choice between the sib-
ling species of treehole mosquitoes Aedes triseriatus and
Aedes hendersoni. Am J Trop Med Hyg 31:411–415.

Ortega-Morales AI, Quijano-Barraza JM, Rodríguez-Pérez
MA, Hernández-Triana LM, Wong-Corral F, Correa-Morales
F. 2024. The Mosquitoes (Diptera: Culicidae) of Sonora:
Distribution, Ecology, and the First Records of Aedes
deserticola Zavortink and Toxorhynchites septentrionalis
(Dyar and Knab) in México. Diversity 16:1–21.

Paulson SL, Grimstad PR. 1987. Replication and dissemination
of LaCrosse virus in the competent vector Aedes triseriatus
and the incompetent vector Aedes hendersoni and evidence
for transovarial transmission by Aedes hendersoni (Diptera:
Culicidae). J Med Entomol 26:602–609.

Paulson SL, Poirier SJ, Grimstad PR, Craig GB Jr. 1992. Vector
competence of Aedes hendersoni (Diptera: Culicidae) for
LaCrosse virus: Lack of impaired function in virus-
infected salivary glands and enhanced virus trans-
mission by Sporozite-infected mosquitoes. J Med Entomol
29:483–488.

Reinert JN, Harbach RE, Kitching IJ. 2004. Phylogeny and
classification of Aedini (Diptera: Culicidae), based on
morphological characters of all life stages. Zool J Linn Soc
142:289–368.

Reinert JN, Harbach RE, Kitching IJ. 2006. Phylogeny and
classification of Finlaya and allied taxa (Diptera: Culicidae)
based on morphological data from all life stages. Zool J
Linn Soc 148:1–101.

Reinert JN, Harbach RE, Kitching IJ. 2008. Phylogeny and
classification of Ochlerotatus and allied taxa (Diptera:
Culicidae) based on morphological data from all life stages.
Zool J Linn Soc 153:29–114.

Reinert JN, Harbach RE, Kitching IJ. 2009. Phylogeny and
classification of the tribe Aedini (Diptera: Culicidae). Zool
J Linn Soc 157:700–794.

Reno HE, Vodkin MH, Novak RJ. 2000. Differentiation of
Aedes triseriatus (Say) from Aedes hendersoni Cockerell
(Diptera: Culicidae) by restriction fragment length polymor-
phisms of amplified ribosomal DNA. Am J Trop Med Hyg
62:193–199.

Saitou N, Mei M. 1987. The neighbor-joining method: a
new method for reconstructing phylogenetic trees. Mol
Biol Evol 4:406–425.

Sanger F, Nicklen S, Coulson AR. 1977. DNA sequencing
with chain-terminating inhibitors. Proc Natl Acad Sci
USA 74:5463–5467.

Schick RX. 1970. Mosquito studies (Diptera, Culicidae)
XX. The Terrens group of Aedes (Finlaya). Contrib Am
Entomol Inst 5:1–158.

Tamura K, Stecher G, Kumar S. 2021. MEGA12 Molecular
evolutionary genetics analysis version 11. Mol Biol Evol
38:3022–3027.

Taylor DB. 1990. Genetics of interspecific hybridization in
the Triseriatus and Zoosophus groups of Aedes (Proto-
macleaya) (Diptera: Culicidae). Ann Entomol Soc Am
83:1181–1191.

Trimble RM. 1972. Occurrence of Culiseta minnesotae and
Aedes trivittatus (Diptera: Culicidae) in Manitoba,
including a list of mosquitoes from Manitoba. Can
Entomol 104:1535–1537.

Watts DM, Grimstad PR, DeFoliart GR, Yuill TM, Hanson
RP. 1973. Laboratory transmission of LaCrosse encephalitis
virus by several species of mosquitoes. J Med Entomol
10:583–586.

Watts DM, Grimstad PR, DeFoliart GR, Yuill TM. 1975.
Aedes hendersoni: failure of laboratory-infected mosqui-
toes to transmit LaCrosse virus (California encephalitis
group). J Med Entomol 12:451–453.

Wilkerson RC, Linton YM, Fonseca D, Schultz TR, Price
DC, Strickman DA. 2015. Making mosquito taxonomy
useful: A stable classification of tribe Aedini that balances
utility with current knowledge of evolutionary relationships
PLOS One 10(7): e0133602.

Zavortink TJ. 1972. Mosquito studies (Diptera, Culicidae)
XXVIII. The New World species formerly placed in Aedes
(Finlaya). Contrib Am Entomol Inst 8:1–206.

MONTH 2025 AEDES HENDERSONI IN MEXICO 0

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-30 via free access


