
Documents/Word/SLCMAD/Directors Report/Directors Reports/2026/2-26 

SALT LAKE CITY MOSQUITO ABATEMENT DISTRICT 
 

Executive Director’s Report 
 

February 2026 
 

 
1. Personnel: 

 
Personnel 

Staff Seasonal 
12 8 

  
 

Type of Work 2026 3 - Year 
Average 

Adulticiding 0.00 0.00 
Wetlands / Rural 0.00 4.67 
Fish Culture 98.00 37.08 
Catch Basins / Gutters 0.00 0.00 
Tree Holes 0.00 0.00 
Prison 0.00 20.25 
Service Request 0.00 0.00 
Traps 29.00 18.25 
Aerial Operations 75.50 0.00 
Laboratory 310.25 284.00 
Office / Administration 912.75 834.67 
Equipment Maintenance 270.75 324.17 
Facility Maintenance 178.50 133.83 
Training 44.25 154.50 
Education 166.00 73.25 
Unmanned Aerial System 0.00 5.50 
CSU Grant 2.00 47.50 
Other / Errands 48.75 72.42 
Comp. Time Used 182.25 173.33 
Vacation 124.50 73.33 
Additional Hours 0.00 0.00 
Holidays 92.00 85.33 
Sick Leave 105.25 18.83 
Total 2,639.75 2,360.91 
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2.  Office/Lab/Shop Activities: 
 
 Ary Faraji, Executive Director 

• Executive Director Faraji met with Dr. Larry Reeves from the University of Florida regarding 
collaborative projects on 3 February 2026. 

• Executive Director Faraji and staff met with Dr. Gunter Mueller regarding mosquito trash 
feeding studies on 4 February 2026. 

• Executive Director Faraji attended the weekly meeting for the Owner/Architect/Consultants 
on 4 February 2026. 

• Executive Director Faraji attended the monthly manager’s meeting of the Utah Mosquito 
Abatement Association on 11 February 2026. The meeting was hosted at the District.  

• Executive Director Faraji met attended a monthly meeting for the Rockies and High Plains 
Vectorborne Disease Center on 11 February 2026. 

• Executive Director Faraji attended the weekly meeting for the Owner/Architect/Consultants 
on 11 February 2026. 

• Executive Director Faraji attended the grand opening for the entomology displays at the 
University of Utah’s Natural History Museum on 12 February 2026. 

• Executive Director Faraji and staff met with a representative from Utah Retirement Services 
on 17 February 2026. The District also hosted other entities at this event.  

• The District hosted a luncheon for Assistant Director White on 19 February 2026. The 20th 
was Dr. White’s last day with the District prior to accepting a position as the Director of the 
Mosquito Abatement District-Davis.  

• The District hosted Dr. Paula Lado from Valent Biosciences in the dormitories on 24-26 
February 2026. 

  
Aleta Fairbanks, CFO 

• 10 February 2026 – Attended URS AUREUS Training Webinar #1. 
• 12 February 2026 – Attended URS AUREUS Training Webinar #2. 
• 17 February 2026 – Attended URS Retirement Basics Plus & AUREUS Website Training. 
• 24 February 2026 – Attended URS AUREUS Training Webinar #3. 
• 26 February 2026 – Attended URS AUREUS Training Webinar #4. 

 
Chris Bibbs, Laboratory Director 
 

Feb 2 SRI (Daisy, Elena) training on morphometric software 
Feb 3 Wing dissection training w/ Daisy; Consult w/ Ilia Rochlin on Cx. erythrothorax 

surveillance project 
Feb 4 Larval dissection/measurement training w/ Elena; lit review on DNA 

metabarcoding of food items in birds; project call w/ Gunter Muller on testing 
mosquito survival on processed foods 

Feb 5 Toxicology consult w/ Thad Allen (for Saarman lab); revised project planning 
and quotes for Eurofins adulticide studies; meeting w/ Craig Wallentine 

Feb 6 Rec letter for Avery (ASU forensics); video footage session w/ Maria 
Shahmirzadi (University of Utah); Hogle Zoo meeting on midge surveillance; 
finalizing and submitting Methoprene testing manuscript 

Feb 9 MVCAC debrief; setting up processed food feeding study (w/ Nate); data 
analysis for wind tunnel manuscript 

Feb 10 Meeting w/ new CEL coordinator (Univ of UT); data mining for 2025 Cx. 
erythrothorax outbreak w/ Jason 



Documents/Word/SLCMAD/Directors Report/Directors Reports/2026/2-26 

Feb 11 Processed food survival study; SRI student training; bottle bioassay/resistance 
data analysis; Wind tunnel manuscript draft for JAMCA 

Feb 12 Manuscript drafting for volatile pyrethroid resistance scoping review (w/ Ingrid 
Chen); data entry for Barricor project 

Feb 13 Barricor and Duovex literature review and methods draft for Barricor manuscript 
Feb 17 Barricor and Duovex data analysis and figures for Barricor manuscript; 

conference call w/ Steven Dai (Northeast TEC) on referral from Laura 
Harrington 

Feb 18 Vegan colony diet morphometrics project w/ SRI students; Construction 
meeting/walkthrough 

Feb 19 Rec letter for Jerry Chan; Vegan colony diet morphometrics data entry 
Feb 20 Meeting w/ Caleb Corona & Envu on Barricor; meeting with Bethany McGregor 

on midges and malaria testing 
Feb 23 Meeting w/ Thad and Saarman lab on PacVec training grants 
Feb 24 Seasonal rehire meeting; URS benefits meeting; Invited career panel for 

Conservation Biology at University of Utah 
Feb 25 Meeting w/ SLCC on ArcGIS student internships; adapting data for maps on Cx. 

erythrothorax outbreak; finishing presentations for AMCD workshop 
Feb 26 Reviewing PacVec goals for Thad Allen (Saarman lab); starting rotator trap 

presentation; RaHP Vec call 
Feb 27 Finishing rotator trap presentation; making Barricor presentation; data collection 

for processed food project 
 
 
Michele Rehbein, Education Specialist 

• Dr. Rehbein continued to review and edit the dragonfly manuscript on 2 February.  
• Dr. Rehbein assisted Maria Meshkati and other graduate film students from the University of 

Utah in obtaining footage for a West Nile virus documentary on 6 Friday.  
• Dr. Rehbein worked on website content for Third Sun on 9, 11, 26, 27 February.  
• Dr. Rehbein completed and published the biweekly SLCMAD newsletters on 13 and 27 Febru-

ary. 

 
• Dr. Rehbein attended a ULGT Work Zone Safety Prime Time Safety Webinar on 2 February. 
• Dr. Rehbein attended the Salt Lake School District virtual STEM Fair judging for elementary stu-

dents on 3 February.  
• Dr. Rehbein attended the ULGT Legal Brief Series on The Utah Governmental Immunity Act on 

3 February.  
• Dr. Rehbein attended the Salt Lake School District high school STEM Fair as a judge on 5 Feb-

ruary.  
• Dr. Rehbein attended a UMAA Board of Director’s meeting on 11 February. 
• Dr. Rehbein attended a City Nature Challenge Utah’s Wasatch planning meeting on 11 Febru-

ary.  
• Dr. Rehbein attended the ULGT Designated Safety Officer meeting on 12 February.  
• Dr. Rehbein met with Kristin Christensen from CDC to discuss using the piloted Skeeter Meter 

program for outreach, on 18 February.  
• Dr. Rehbein and Brad Sorensen participated in a career fair at Clayton Middle School on 20 

February.  
• Dr. Rehbein attended a URS seminar at SLCMAD on 24 February.  
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Nate Byers, Molecular Biologist 
Performed junk food experiment for Gunter 2/9-3/5 
 
Met with Ivy Hurwitz to provide assistance on Vector Index calculations 2/3/26 
Met with Gunter Müller about trash as a sugar source for mosquitoes 2/4/26 
Maria Meshkat and crew filmed the lab and around the district 2/6/26 
Met with Jeff Landry and Dr. Lauren about Culicoides and vesicular stomatitis virus at Hogel Zoo 

2/6/26 
Met with Amy Buxton about the CEL program at the U 2/10/26 
Talked with Sam Rund about circadian rhythm experiments 2/13/26 
 

 
Brad Sorensen, Aerial Operations Supervisor 

Started seasonal UAS pilot interviews 
Helped Michele with career fair 
Worked on SLC Tower LOA for DSLASA and for Heli Ops 
Maintenance on Helicopter 
URS Meeting 
Setting up aviation accounts 
Attending construction meetings and coordinate with construction team 
 
2/4 – OAC meeting 
2/10 – Commissioning agent meeting (mechanical, electrical, Plumbing) 
2/11 – OAC meeting 
2/18 – OAC meeting 
2/18 – 2 UAS pilot interviews 
2/19 – Board Meeting / Greg White Luncheon 
2/20 – Clayton Middle School Career Fair 
2/24 – URS Meeting 
2/25 – OAC meeting 
2/25 – Meet Brad and Jordan at helicopter for maintenance inspections 
2/26 – Site walk with Dana from Eckman about inground electrical box locations in hangar 
 
 
 

Quinten Salt, Urban Field Supervisor 
Build 3 more fry birthing boxes for hatchery 2/9-20 
Set up pioneer SXS to spray ditches in industrial area 2/24 

 
 

 
3. Weather: 

  

February’s weather was warmer (by 6.4⁰) and drier (by 0.33”) than normal.  
Temperature:       

 Monthly Avg. Normal  High    Low 
January 35.3⁰ 31.4⁰    54⁰     18 ⁰ 
February 43.0⁰ 36.6⁰    64⁰     20 ⁰ 

https://www.weather.gov/wrh/Climate?wfo=slc 
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Precipitation:    

 Total for 
Month Normal       Most in 24 hours 

January 0.42” 1.43”       0.22”     on          1st      
February 0.97” 1.30”       0.33”     on         24th      

https://www.weather.gov/wrh/Climate?wfo=slc 
 
 

 
Great Salt Lake (elevation in feet above sea level): 
 

 Jan 1 Feb 1 Mar 1 
2025 4,192.5 4,192.6 4,193.1 
2026 4,191.4 4,191.8 4,192.0 

 

https://www/
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Short Communication

Mosquito (Diptera: Culicidae) surveillance for Dirofilaria 
immitis (Rhabditida: Onchocercidae) using a zoo as a  
focus for operational detection in central Utah
Natalie G. Hammond1, Angelena Todaro1,3, Kelsey A. Fairbanks1, Erika Crook2, Gregory S. White1, 
Michele M. Rehbein1, Christopher S. Bibbs1, Ary Faraji1,  , and Nathaniel M. Byers*,1, 
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Subject Editor: Kristen Healy 

Across the United States, Dirofilaria immitis (Leidy), commonly known as dog heartworm, poses a significant threat to common 
pets, including dogs, ferrets, and cats, but also to exotic and feral animals. This study focused on surveillance of D. immitis in 
mosquitoes collected in the Salt Lake Valley of Utah, with an emphasis on animals housed at a local zoo. Mosquitoes (Diptera: 
Culicidae) from the genera Culex, Culiseta, and Aedes were collected, identified, sorted, and subjected to DNA extraction. In 
the summer of 2023, extracted DNA from 320 pooled samples of 3,459 mosquitoes was tested by PCR with D. immitis-specific 
and panfilarial primers. Two samples collected at the zoo were positive for D. immitis, and 2 additional samples tested positive 
with panfilarial primers, though the precise filarial species could not be determined. In the summer of 2024, an additional 71 
samples of 1,999 mosquitoes were collected from trapping at 12 locations across Salt Lake Valley, but none were positive for 
D. immitis. This study confirmed the presence of D. immitis-infected mosquitoes in the Salt Lake Valley, prompting the zoo to 
expand prophylaxis for at-risk animals and underscoring the importance of ongoing surveillance efforts. Further monitoring is 
recommended to assess and manage ongoing threats posed by mosquito-transmitted heartworm.

Keywords: heartworm, mosquitoes, parasite, roundworm, Culicidae

Introduction
Dirofilaria immitis (Leidy), commonly known as dog heartworm, 
is an enzootic parasitic nematode that was determined endemic 
within Utah following the detection of Aedes sierrensis (Ludlow) 
in 1965 (Nielsen et al. 1967). In 1987, Ae. sierrensis was first 
detected in Salt Lake County by the Salt Lake City Mosquito 
Abatement District (SLCMAD), and in the same year, the first 
autochthonous transmission of heartworm in Salt Lake Valley was 
identified in a dog (Erekson 1991, Hatch and Dickson 1991, 
Scoles et al. 1993). Detection in pet dogs continued to rise, reach-
ing over 100 cases per year across Utah by 1998 (Rogers 2002). 
From 2014 to 2024, 309 veterinary cases of heartworm were 
reported to the Utah Department of Agriculture and Food 
(UDAF), with a peak of 59 cases in 2018 (Dr. Amanda Price, 
UDAF State Veterinarian, personal communication).

Though Ae. sierrensis may have driven the movement of  
D. immitis in Utah, it is unlikely that it is the only species now 
maintaining local transmission of the pathogen. Other 

heartworm-competent vectors found in the Salt Lake Valley 
include Culex pipiens (L.), Culex tarsalis (Coquillett), Aedes 
vexans (Meigen), and Culiseta inornata (Williston) (Huang 
et al. 2013, McKay et al. 2013, Tran et al. 2022). However, 
current data on the prevalence and ecology of D. immitis in 
the Salt Lake Valley are lacking. In 2022, UDAF discontinued 
requesting reports of heartworm infections from veterinarians, 
as they categorize D. immitis as endemic. Additionally, there 
have not been contemporary surveys of heartworm in the Salt 
Lake Valley of Utah in recent decades. Operationally, this could 
be resolved by including molecular detection of D. immitis as 
part of routine surveillance trapping by SLCMAD (Rishniw 
et al. 2006, Holderman et al. 2021, Scavo et al. 2022, Tran 
et al. 2022).

Native canine reservoirs for D. immitis in Utah include dogs, 
wolves, foxes, and coyotes (Ledesma and Harrington 2011, 
Huang et al. 2013), but many other non-canine species are also 
susceptible to infections. Non-native animals housed by Utah’s 
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Hogle Zoo at risk of D. immitis infection include Felidae (Afri-
can lions, snow leopards, Amur leopards, Amur tigers, Pallas’s 
cats), Otariidae (sea lions), Phocidae (harbor seals), Mustelidae 
(American river otters), Ailuridae (red pandas), Ursidae (grizzly 
bears, polar bears), and Herpestidae (meerkats) (Kimber and 
Kollias 2000, Neiffer et al. 2002, Matsuda et al. 2003, McCall 
et al. 2008, Estrada et al. 2009, Lan et al. 2012, Dantas-Torres 
and Otranto 2013, Delaski et al. 2015, Krucik et al. 2016, 
Otranto and Deplazes 2019, Roug et al. 2023). Native animals 
housed at the zoo include Canidae (red foxes, gray fox), Felidae 
(bobcat, cougar), Mustelidae (American badger), and Mephit-
idae (striped skunk) (Otranto and Deplazes 2019, Roug et al. 
2023, Ramos et al. 2024). There is a risk of local transmission 
and spillover to these zoo animals, not only from domestic 
dogs, but also from coyote and fox populations residing in the 
nearby Wasatch Mountains. If local transmission occurs, inter-
vention would be necessary; however, as with many parasitic 
diseases, proactive disease prevention is substantially less 
expensive and more efficacious than reactive treatments 
(Ledesma et al. 2019). As the zoo is within the SLCMAD, both 
the zoo and the surrounding residential neighborhoods receive 
integrated vector management, incorporating surveillance and 
regular larvicide treatments in tree holes, catch basins and other 
larval habitats. Our investigations report on the surveillance 
of D. immitis in the Salt Lake Valley, with a particular focus 
at Utah’s Hogle Zoo.

Methods
Mosquito Collections
In 2023, from 18 May to 9 August, mosquitoes were collected 
at Utah’s Hogle Zoo on the eastern side of Salt Lake City, UT, 
using SLC traps, which are based on the miniature CDC light 

trap (Bibbs et al. 2024). The traps were baited with light-emitting 
diodes and CO2. The traps were dispersed throughout the zoo, 
with 1 trap in each of 5 major areas, including near exhibits 
of primates, pinnipeds, elephants, crocodiles, and zebras and 
were deployed weekly for 24 h. The mosquitoes were counted 
and sorted by species from each trap site using morphological 
keys (Nielsen et al. 2002, Darsie and Ward 2005). Mosquitoes 
in the genera Culex, Culiseta, and Aedes were pooled as single 
species into 2 ml tubes. Samples ranged from 1 to 20 mosqui-
toes collected in the same trap and night.

During the 26 June to 31 July 2024 investigations, mosqui-
toes were collected at the zoo and 11 additional sites weekly 
for 24 h (Fig. 1). The zoo retained 2 CO2-baited SLC traps at 
the primates and the newly opened Wild Utah Exhibit. Addi-
tionally, a gravid trap was located by the pinnipeds. These sites 
were selected as the primate and pinniped sites had collected 
the most mosquitoes in 2023 and had produced the 
filaria-positive results. SLC traps were used at all sites except 
Downington and Tracy Aviary, which had Salt Lake gravid 
traps deployed (Dewsnup et al. 2023). Gravid traps use fetid 
water to target ovipositing female Culex mosquitoes, whereas 
CO2-baited traps attract host-seeking females. One sample per 
week of up to 30 Cx. tarsalis or Cx. pipiens were tested for  
D. immitis per trap, focusing efforts on the most likely species 
from 2023. No Ae. sierrensis were collected in 2024, or these 
would have been tested. To supplement the special samples for 
filaria testing, SLCMAD mosquito samples for routine arbovi-
rus surveillance were occasionally recruited for this study, 
which contained 5 to 100 mosquitoes per sample. These sam-
ples were collected as part of the core mission of the mosquito 
abatement district for surveillance of West Nile, Western equine 
encephalitis, and St. Louis encephalitis viruses. Mosquitoes 
were stored at –80 °C prior to testing.

Fig. 1.  Trap sites and collection results for study. A) Map of Utah with the study area indicated by black box. B) 2023 and 2024 Hogle Zoo species 
composition pie charts. These pie graphs represent all trap sites at the zoo across the collection periods of 7 May to 9 August 2023 and 26 June to 31 
July 2024. The 2023 graph is scaled to the 2024 data in panel C (3,459 total mosquitoes); the 2024 data are enlarged for visibility. C) Map of Salt Lake 
City mosquito trap sites from which samples were taken for testing in summer 2024. Pie charts indicate species composition and abundance across the 
duration of this study. Hogle Zoo, emphasized in yellow, bottom right corner, is on the east side of Salt Lake Valley. Only one sample per week per trap of 
mosquitoes collected was tested for D. immitis.
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DNA Extraction
DNA was extracted from mosquito samples using the 
Quick-DNA Miniprep Plus Kit per manufacturer’s protocol 
(Zymo Research D4068). Samples were resuspended in water 
or phosphate-buffered saline and were triturated in their micro-
centrifuge tubes using a disposable plastic pestle. In 2023, 
mosquito samples with less than 10 specimens used 95 µl of 
nuclease-free water, 95 µl of blue tissue buffer, and 10 µl of 
proteinase K. All 2024 mosquito samples, and 2023 samples 
of 10 or more mosquitoes had double the amount of blue tissue 
buffer (190 µl), water (190 µl), and proteinase K (20 µl) to 
ensure all the mosquitoes were digested. Samples were incu-
bated at 55 °C for 1 to 3 h in a water bath. After incubation, 
pre-wash, wash, and elution (50 µl) buffers were added to the 
spin columns per manufacturer’s instructions and DNA was 
collected.

Quantitative PCR
Quantitative PCR (qPCR) was performed on extracted DNA 
using the SYBR Green Universal Master Mix (Applied Biosys-
tems 4309155) using specific primers for the D. immitis cyto-
chrome c oxidase subunit I gene (COI) (Table 1) (Rishniw et al. 
2006). Each qPCR well contained 10 µl of SYBR Green  
Master Mix, 0.8 µl of DI_COI_F1 5′-AGTGTAGAGGG 
TCAGCCTGAGTTA-3′ (10 µM); 0.8 µl of DI_COI_R1 
5′-ACAGGCACTGACAATACCAAT-3′ (10 µM), 4.4 µl of 
nuclease-free water, and 4 µl of template DNA for a total reac-
tion volume of 20 µl. In 2023, nonspecific panfilarial parasite 
testing was performed as above in a separate reaction using the 
primers DIDR_F1 (5′-AGTGCGAATTGCAGACGCATTGAG-
3′) and DIDR_R1 (5′-AGCGGGTAATCACGACTGAGTTGA-
3′) (Rishniw et al. 2006). The panfilarial DIDR primers detect 
Acanthocheilonema dracunculoides, A. reconditum, Brugia 
malayi, B. pahangi, B. timori, D. immitis, D. repens,  
Mansonella ozzardi, and Onchocerca volvulus, which are all 
in the order Rhabditida and family Onchocercidae (Rishniw 
et al. 2006).

Mosquito-grown larval D. immitis preserved in ethanol were 
provided by Dr. Michael Reiskind (North Carolina State Uni-
versity, Raleigh, North Carolina) and used as a positive control. 
The qPCR cycling conditions on a QuantStudio 5 system 
(Applied Biosystems) were as follows: denaturation at 95 °C 
for 2 min, followed by 40 cycles of denaturation at 95 °C for 
15 s, annealing and extension at 60 °C for 1 min. A melt curve 
(from 60 °C to 95 °C at 0.075 °C/s) and 2% agarose gels were 
used to determine if there were primer-dimers, nonspecific 
amplification products or multiple amplicons in the samples. 
Amplicons were Sanger sequenced with the same primers used 
to generate them (Epoch Life Science). The raw sequences were 

evaluated in FinchTV 1.4.0 (Geospiza, Inc.; Seattle, Washing-
ton, United States) and aligned in MEGA11 (Tamura et al. 
2021) by Clustal omega. Sequences were searched using the 
NCBI Basic Local Alignment Search Tool (Camacho et  al. 
2009). The minimum infection rate (MIR) was calculated as 
the number of positive samples divided by the number of mos-
quitoes tested, multiplied by 1,000.

Results
In 2023, trapping at Utah’s Hogle Zoo yielded 320 samples of 
pooled mosquitoes (Fig. 1B). Of the 3,459 mosquitoes captured 
and tested, the predominant species was Cx. tarsalis (n = 2,657; 
76.8%), followed by Cx. pipiens (n = 538; 15.6%), and Cs. 
inornata (n = 217; 6.3%). No other species exceeded 1% of the 
collection, but Ae. dorsalis (Meigen), Ae. sierrensis, Ae. increp-
itus (Dyar), Cs. incidens (Thomson), and Anopheles freeborni 
(Aitken) were also collected (Supplementary Table S1).

Two samples of Cx. tarsalis tested positive by D. immitis- 
specific primers (Table 1; amplicon Tm = 77.2 °C). These were 
confirmed by Sanger sequencing. The trimmed sequences were 
158 base pairs with 100% identity with the sequences for cul-
tured D. immitis worms and published sequences of D. immitis 
COI (Hu et al. 2003). Both positive samples were from the 
pinniped enclosure and were collected on 5 July 2023. Panfi-
larial (DIDR) primers revealed 2 more positives for other non-
specific filarial worms, which did not produce sequences with 
sufficient homology for further identification. These results 
produced a 0.7% D. immitis positivity rate by sample and an 
MIR of 0.58 for all mosquitoes and 0.75 for Cx. tarsalis. The 
panfilarial primers had 1.4% of samples test positive. Only 4 
Ae. sierrensis mosquitoes were collected throughout the sum-
mer, and none tested positive for D. immitis.

For the summer of 2024, testing was expanded to 11 addi-
tional sites across Salt Lake City (Fig. 1C). Culex mosquitoes 
comprising 71 samples were tested with the D. immitis-specific 
primers (Rishniw et  al. 2006). Culex tarsalis was the most 
abundant species tested (n = 1,704; 85.2%) and Cx. pipiens 
comprised the rest (n = 295; 14.8%). No D. immitis was 
detected in 2024 from any samples tested.

Conclusion
Due to the substantial time, effort, and money zoos invest 
to ensure the health of their diverse exotic species, zoos are 
a potential hotspot for arthropod-borne disease detection 
(Ludwig et al. 2002, McGregor et al. 2023). As such, mon-
itoring these locations for pathogens spread by arthropods 
is of particular importance (Briggs et al. 2023, McGregor 
et al. 2023). The heartworm-infected mosquitoes at Utah’s 

Table 1.  Positive filarial worm PCR results from summer 2023

Sample # Date Location  
in zoo

Species # of mosquitoes Primers generating 
amplicons (Ct)

Sanger Seq. Result

D116 5 July 23 Pinnipeds Cx. tarsalis 20 DIDR (36.5) & 
DICOI (33.7)

D. immitis D. immitis 
confirmed

D118 5 July 23 Pinnipeds Cx. tarsalis 20 DIDR (28.8) & 
DICOI (21.2)

D. immitis D. immitis 
confirmed

D132 5 July 23 Primates Cs. inornata 8 DIDR (35.2) inconclusive Filarial worm
D143 13 July 23 Primates Cx. tarsalis 7 DIDR (35.1) inconclusive Filarial worm
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Hogle Zoo in Salt Lake City were Cx. tarsalis, a known 
vector of several arboviruses and heartworm (Huang et al. 
2013). The D. immitis positive samples were both collected 
on 5 July 2023 from the pinniped trap, indicating multiple 
infected mosquitoes circulating in that area simultaneously. 
Pinnipeds, such as seals and sea lions, are susceptible to  
D. immitis infections and can develop potentially fatal 
symptoms (Alho et al. 2017). The areas surrounding the zoo 
may also harbor infected mosquitoes, placing domestic dogs 
and cats at risk. The prevalence of D. immitis in mosquitoes 
reported here in Utah is substantially less than reports from 
Connecticut, Arkansas, and the San Joaquin Valley of Cal-
ifornia (Huang et al. 2013, McKay et al. 2013, Bagger et al. 
2025), but higher than reported from Lake County, Cali-
fornia (Tran et  al. 2022). Models suggest that Utah may 
have lower rates of D. immitis infections compared to the 
majority of the continental United States (Wang et al. 2014). 
In Utah, heartworm cases in dogs have declined, from 125 
cases in 2008 (Frampton 2010) down to 10 in 2021, the 
final year veterinary reporting was required (Price, personal 
communication). Cx. tarsalis were unusually abundant in 
the urban area of Salt Lake City in June and July 2023, 
which may have contributed to changes in heartworm 
ecology.

As a response to the 2 D. immitis detections within the 
zoo in 2023, surveillance efforts were expanded outside of 
the zoo in 2024. The goal was to investigate the range of 
potentially infected Cx. tarsalis, with special emphasis on 
areas expected to yield higher transmission. Two trap loca-
tions (Tracy Aviary and Lee Kay) were near dog parks and 
areas of outdoor recreation, while the other sites were dis-
persed across the Salt Lake Valley. However, despite the 
careful surveillance design, no D. immitis was detected in 
these mosquito samples, and the current risk in the greater 
Salt Lake Valley remains difficult to assess. Additional sur-
veillance of dogs and mountain/peri-urban coyotes and foxes 
on the eastern side of Salt Lake Valley would provide insight 
into the dynamics of transmission, a further estimation of 
risk, and a better understanding of why so few positives were 
detected. Additionally, analyzing the bloodmeals taken by 
mosquitoes in the area would inform the zoo of the risk to 
specific animals and how their local feeding patterns factor 
into heartworm transmission dynamics.

Aedes sierrensis was historically considered the primary 
driver for D. immitis in Salt Lake City, due to its high vector 
competence and prevalence within urban and suburban hab-
itats (Scoles et al. 1993). However, very few were collected 
in SLCMAD traps, and none tested positive for D. immitis. 
To further elucidate the current role of this species in local 
transmission, additional surveillance with Ae. 
sierrensis-targeted traps would be needed (Hougaard and 
Dickson, 1999; Chaves et al. 2020). Our targeted surveil-
lance, focused around Utah’s Hogle Zoo in 2023 and 2024, 
revealed a low but meaningful hazard for heartworm sus-
ceptible species. The zoo has modified their heartworm pre-
vention program to include additional species which had not 
previously received prophylaxis, and has extended the pre-
ventative treatment to year-round instead of seasonally. 
Because D. immitis is endemic in Utah, but the exact risk of 
transmission is unknown, we recommend continued inves-
tigations into the ecology and specific involvement of local 
mosquito vectors of this pathogen.
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