SALT LAKE CITY MOSQUITO ABATEMENT DISTRICT

Executive Director’s Report

November 2023
1. Personnel:
Personnel
Staff Seasonal
12 7

Type of Work 2023 ;’Ner:;;
Adulticiding 0.00 0.00
Wetlands / Rural 0.00 1.00
Fish Culture 25.50 27.33
Catch Basins / Gutters 0.00 0.00
Tree Holes 0.00 0.00
Prison 6.00 0.00
Service Request 0.00 0.33
Traps 46.75 21.50
Laboratory 327.50 131.17
Office / Administration 736.75 636.25
Equipment Maintenance 190.25 281.75
Facility Maintenance 214.75 146.17
Training 236.75 52.83
Education 79.00 3.33
Unmanned Aerial System 17.00 2.83
CSU Grant 160.75 0.00
Other / Errands 99.25 72.50
Comp. Time Used 27.75 77.42
Vacation 119.00 192.58
Additional Hours 0.00 10.17
Holiday 276.00 156.67
Sick Leave 32.00 80.25
Total 2,595.00 | 1,894.08

2. Office Activities:

e Members of staff met with Dr. Kevin Cailouette (St. Tammany Parish MAD) and
Dr. Roy Faiman (VecTech) on 1 November 2023.
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e Executive Director Faraji, Assistant Director White, and Urban Field Supervisor
Sorensen attended the weekly Owner/Architect/Engineer meetings on 1
November 2023.

e Education Specialist Rehbein met with Shawn Anderson, Lena Gustafson, Brian
Fauver, and Todd Barszcz from USCF and Chance Broderius, Kaitlyn
Purington, and Keith Lawrence from UDWR to discuss the Western IPM Center
project using Least Chub as a biological control for mosquitoes and a fish
rearing program at the USCF on 1 November 2023.

o Members of staff attended a demonstration by VecTec regarding automation of
sorting/identification of insect samples on 1 November 2023.

e Members of staff hosted Dr. Wayne Potts, UU, and his postdoc Doug Cornwall
on 2 November 2023 regarding insect colonies at SLCMAD on 2 November 2023.

e Executive Director Faraji and Assistant Director White attended a bi-weekly
conference call regarding the Mali mosquito control project on 3 November 2023.

e Executive Director Faraji and members of staff hosted Dr. Neil Vickers from the
University of Utah regarding social media for the College of Science on 3
November 2023.

e Education Specialist Rehbein attended and presented twice (AM and PM) at the
One Health Symposium on 3 November 2023 at the Davis Conference Center in
Layton, UT.

o Executive Director Faraji provided a tour of the facilities to Kevin Lovett, local
resident, on 3 November 2023.

e Laboratory Director Bibbs assisted Alexa Chavez from TTU regarding insect
rearing on 6 November 2023. She stayed in the dormitories on 5-7 November
2023.

e Laboratory Director Bibbs attended a conference call with Dr. Will Reeves from
USDA APHIS regarding insectary maintenance and regulations on 6 November
2023.

e Executive Director Faraji attended the annual Entomological Society of America
meetings in Maryland on 6-9 November 2023.

e Assistant Director White conducted a phone interview with Dr. Stephanie
Richards from Eastern Carolina University on 7 November 2023 regarding
insecticide resistance.

e Education Specialist Rehbein and members of staff met with representatives from
URS regarding a photo shoot on 9 November 2023.

e Assistant Director White and CFO Fairbanks attended the annual Utah
Association of Special Districts conference on 8-10 November 2023.

o Executive Director Faraji presented at Dr. Jack Longino’s entomology class at the
University of Utah on 14 November 2023.

e Education Specialist Rehbein presented at two fifth grade classes at the Beehive
Academy on 14 November 2023. She was assisted by Urban Field Supervisor
Sorensen.

¢ Assistant Director White attended a biweekly conference call with the Cross
Centers of Excellence Insecticide Resistance Group on 14 November 2023.

e District staff hosted visitors from MGK (Ryan Neff and Stuart Keenan) on 14
November 2023.

e Executive Director Faraji presented at a Bioluminaries function at the University
of Utah on 15 November 2023.

o Education Specialist Rehbein attended the Salt Lake County Watershed
Symposium on 15-16 November 2023.

e Laboratory Director Bibbs attended a conference call with Dr. Daniel Peach
regarding sugar alcohols on 16 November 2023.
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e Biologist Byers attended the Association for Molecular Pathology meetings on 16-
17 November 2023 as a guest of Co Diagnostics.

o Assistant Director White attended a bi-weekly conference call regarding the Mali
mosquito control project on 17 November 2023.

e Education Specialist Rehbein had a check-in meeting with staff from the USCF
(Shawn Anderson and Irvin Hale) and DWR (Chance Broderius, Keith Lawrence,
and Kaitlyn Purington) on 17 November 2023.

e Education Specialist Rehbein met with Senator Escamilla and staff member
Isabella Durham on 20 November 2023 regarding prison and other issues.

e Laboratory Director Bibbs and members of staff attended a conference call with
Mikenna Smith from Teton Weed and Mosquito Control regarding 3D printing on
21 November 2023.

e Assistant Director White attended a conference call with Dr. Crystal Hepp from
Arizona State University regarding WNV sequencing on 21 November 2023.

e Education Specialist Rehbein met with Mikenna Smith from Teton County Weed
and Pest District, Greg, and Nate to discuss possible collaborations on the
Western IPM Center grant on 21 November 2023.

e Laboratory Director Bibbs met with Christina Furness, a student from Dr. Jack
Longino’s entomology class regarding internships on 21 November 2023.

e Education Specialist Rehbein met with Lesley and Kelsey from Teton County
Weed and Pest District on 27 November 2023 to discuss collaborating on the
Western IPM Center grant.

e Laboratory Director Bibbs attended a conference call with Dr. Philip Schulz from
the USDA on 28 November 2023.

e Assistant Director White attended a biweekly conference call with the Cross
Centers of Excellence Insecticide Resistance Group on 28 November 2023.

e Education Specialist Rehbein attended the Department of Natural Resources
Least Chub/Columbia Spotted Frog Conservation Team Meeting on 28 November
2023 and discussed the prison fish rearing project.

e Executive Director Faraji, Assistant Director White, and Urban Field Supervisor
Sorensen attended the weekly Owner/Architect/Engineer meetings on 29
November 2023.

e Executive Director Faraji and Assistant Director White attended the weekly video
call with Colorado State University and other partners on 29 November 2023.

e Laboratory Director Bibbs attended a conference call with Dr. Gunter Muller
regarding ATSB on 29 November 2023.

e Education Specialist Rehbein attended a conference call with Kelsey Mitchell from
Teton County Weed and Pest District on 30 November 2023 to talk more about
the Western IPM Center grant proposal.

¢ Assistant Director White attended a conference call with Kelly Oakeson from UPH
regarding sequencing projects on 30 November 2023.

o Biologist Byers attended a conference call with Dr. Aurelie Kapusta from lllumina
regarding a NGS project on 30 November 2023.

3. SholField/Lab Activities:

e Trap maintenance continues.

¢ Work on new RaHP Vec surveillance traps continues.

e Winter maintenance of vehicles/equipment/facility continues.
o Vehicle and ATV purchases are under way.
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Weather:

November’s weather was warmer (by 1.9°) and wetter (by 0.42”) than normal.

Temperature:

October
November

Monthly Avg. Normal High Low
55.9° 54.6° 83° 28°
43.6° 41.7° 71° 24°

https://w2.weather.gov/climate/index.php?wfo=slc

Precipitation:

October
November

https://w2.weather.gov/climate/index.php?wfo=slc

2022
2023

Total for Month Normal Most in 24 hours
1.97” 1.26” 0.56” on 26t
1.74” 1.32” 0.62” on 19t
Great Salt Lake (elevation in feet above sea level):
October 1 November 1 December 1
4,188.9 4,188.7 4,188.8
4,192.3 4,192.1 4,192.3

https://waterdata.usgs.gov/monitoring-location/10010024/#parameterCode= 6214 &period=P7D
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https://waterdata.usgs.gov/monitoring-location/10010024/#parameterCode=
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Arboviruses (arthropod-borne viruses) are a class of viral pathogens
that are transmitted by arthropod vectors in nature. They are re-
sponsible for many vector-borne diseases that continue to plague
humans and animals and impact the health of ecosystems globally.
The biological transmission of arboviruses generally occurs in nature
between susceptible vertebrate hosts and hematophagous insects
such as biting midges, mosquitoes, and ticks. The morbidity and
mortality associated with vector-borne diseases have not lessened in
recent years but continue to rise as a result of changes in climate,
land use patterns, rapidity and frequency of worldwide human
travel, increases in animal migrations and trade, and the continuing
geographic range expansion of insect vector species.

In the United States, vector-borne diseases continue to increase
annually, with the vast majority of reported cases being attributed
to tick- and mosquito-borne pathogens (Rosenberg et al. 2018).
Leading the number of reported cases are Lyme disease and West
Nile virus (WNV) infections; however, it has been reported that
the number of documented cases of these well-known pathogens
is grossly underreported in the United States (Beard et al. 2019).
According to the Centers for Disease Control and Prevention (CDC)
the total number of Lyme disease cases may be 7 times higher than
actually reported, and WNV infections may be underreported by a
factor of 30-70 (Beard et al. 2019). Reasons for this discrepancy
may range from a lack of familiarity with vector-borne diseases
by clinicians, specific case definitions for disease (fever versus
neuroinvasive), availability or desire for diagnostic tests, an arduous
process for reporting cases, or simply the failure of patients to seek
health care because of cost or severity of the disease.

If the most prevalent vector-borne diseases in the United States,
such as Lyme disease and WNV, are underreported, it is almost cer-
tain that lesser-known arboviral diseases also suffer the same fate.
Healthcare professionals have undoubtedly been exposed to at
least a few facts about Lyme and WNV, but the etiological agents
of diseases such as Bourbon, Cache Valley, Everglades, La Crosse,
and Powassan, among many others, may be completely intangible.
Furthermore, recent outbreaks of exotic pathogens in nonendemic

locales have further exacerbated public health security and exposed
socioeconomic gaps within public health infrastructures. The occur-
rence of exotic and resurgence of endemic vector-borne pathogens
have been predicted to further rise in the coming decades. In an
effort to address problems surrounding vector-borne pathogens,
we have dedicated a series of Forum Articles for a special issue of
the Journal of Medical Entomology titled “Emerging and Lesser-
Known Arboviruses Impacting Animal and Human Health”. It is
our hope that this series of articles written by subject matter experts
will further contribute to our understanding of these lesser-known
arboviruses for the benefit of vector control personnel, clinicians,
and public health stewards within a One Health approach. This issue
will encompass some of the lesser-known arboviruses transmitted
by biting midges (Diptera: Ceratopogonidae), mosquitoes (Diptera:
Culicidae), and hard ticks (Ixodida: Ixodidae).

We start our special issue with an article by Hudson et al. (2023)
on orbiviruses transmitted by Culicoides biting midges (Diptera:
Ceratopogonidae) that impact the health of wildlife and domestic
animals, including bluetongue virus, epizootic hemorrhagic disease
virus, and African horse sickness virus. The authors provide a brief
overview of the viruses, vectors, and hosts in light of global climate
change and potential changes that may alter vector competence, viral
genomes, incubation periods, dispersal, range expansion, and overall
epidemiological impact. They end the article with a call for action,
which will require an interdisciplinary approach to assess and miti-
gate future outbreak threats posed by these unique biting insects and
the pathogens that they transmit.

Our next series of articles focuses on lesser-known arboviruses
transmitted by mosquitoes (Diptera: Culicidae). We start this sec-
tion with an article by Hughes et al. (2023) on Cache Valley virus
(Peribunyaviridae), which is widely distributed in North America and
is known to cause severe disease in animals and occasional illness in
humans, yet little is known about the pathogen. The authors pro-
vide an overview of available virology, ecology, clinical disease in ani-
mals and humans, diagnostic techniques, and culminate by discussing
gaps in current understandings of this pathogen and considerations

© The Author(s) 2023. Published by Oxford University Press on behalf of Entomological Society of America. All rights reserved. For permissions, please e-mail: 1

journals.permissions@oup.com.
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for future research. The next article by Burkett-Cadena et al. (2023)
discusses Everglades virus (Togaviridae), an alphavirus included in the
Venezuelan equine encephalitis virus complex. The pathogen is cur-
rently only endemic to Florida within the United States, and muroid
rodents are important vertebrate hosts. Although human infections
from this arbovirus are currently rare, the authors discuss important
topics surrounding virus evolution and future disease transmission
cycles as impacted by the establishment and expansion of invasive
mosquito species, habitat restoration, human land use alterations,
climate change, and mammal community declines due to the inva-
sive Burmese python (cover photograph for this special issue). Our
next article takes us to a review of the epidemiology, ecology, and
evolution of Jamestown Canyon virus (Peribunyaviridae), a largely
underrecognized pathogen with a wide distribution throughout much
of North America (Shepard and Armstrong 2023). This pathogen is
primarily maintained in a mosquito-deer transmission cycle, but it
also frequently infects humans, and disease cases appear to be on the
rise, primarily in the north-central and northeastern United States. The
authors discuss vector biology, virology, epidemiology, and ecology of
the virus to better understand transmission cycles and the emergence
of Jamestown Canyon virus as an agent of arboviral disease while
posing remaining questions and debating future research directions.
The next article by Day et al. (2023) provides an overview of La
Crosse virus (Peribunyaviridae) and the longstanding deficiencies in
disease surveillance, clinical diagnostics and therapeutics, actionable
entomologic and environmental risk indices, public health response,
and overall awareness. The authors argue that the virus is the most
common cause of neuroinvasive mosquito-borne disease in the
United States, yet little information is available to truly impact the
morbidity and mortality associated with this pathogen. The authors
provide an overview of the vector, virus, epidemiology, and discourse
on current gaps and future opportunities, with a special emphasis on
public health policy and action. The next article in the series is pro-
vided by Gibson et al. (2023) on the increasing threats from the Rift
Valley fever virus (Phenuiviridae), a viral disease of humans and live-
stock that can cause mild to severe symptoms. Although the pathogen
is currently endemic to Africa because of changing climate regimes,
viral evolution, global commerce, and human/animal movement, the
risk of introduction and potential impact from this lesser-known
arbovirus are tremendous for the United States. The authors dis-
cuss current understandings surrounding the virus, vectors, hosts,
epidemiology, modeling, and risk assessment and provide a crucial
call to arms for sustained vigilance for the protection of public and
veterinary health. Our last article on mosquito-borne transmitted
arboviruses is presented by Walker and Yuill (2023) on snowshoe
hare virus (Peribunyaviridae), which occurs primarily in the northern
latitudes of North America. This enigmatic pathogen is primarily
found in snowshoe hares; however, antibodies have been detected in
other mammals, including humans. Additionally, encephalitis cases
have also been reported in humans from Canada, but the potential
role of this pathogen in human disease remains largely unknown. The
authors provide a review of the mosquito vectors, viruses, and trans-
mission cycles and conclude by drawing special attention to viral re-
assortment and a call for proactive surveillance measures to mitigate
public, veterinary, and wildlife health implications.

Our last series of articles concentrates on the topics of lesser-known
tick-borne viruses. Although tick-borne bacterial infections including
Lyme disease, ehrlichiosis, Rocky Mountain spotted fever, and tula-
remia are generally well known, many other arboviruses transmitted
by ticks remain elusive, despite recent recognition of increases in
their prevalence. The first article by Dupuis et al. (2023) highlights
2 relatively new tick-borne viruses transmitted primarily by the lone

star tick, Amblyomma americanum (L.) (Ixodida: Ixodidae). The
authors provide an overview of Bourbon virus (Orthomyxoviridae)
and Heartland virus (Phenuiviridae) which are both transmitted by
A. americanum, cause similar disease manifestations and have been
detected in the lower midwestern United States. The authors provide
an overview of both viruses, discuss their ecology, epidemiology, vi-
rology, and further highlight current challenges for surveillance and
control noting future direction needs for these 2 emerging tick-borne
arboviruses. The next article by Harris et al. (2023) provides a re-
view of Colorado tick fever virus (Spinareoviridae), an understudied
tick-borne arbovirus of medical importance that can lead to severe
infections in humans. The primary vector is the Rocky Mountain
wood tick, Dermacentor andersoni Stiles (Ixodida: Ixodidae), which
primarily occurs in the western United States and southern Canada.
The authors provide an overview of the current known vector and
virus information and identify vacancies in current research for the
modern era. The last article on tick-borne arboviruses is provided by
Brackney and Vogels (2023) on Powassan virus (Flaviviridae), a rare
flaviviral pathogen also transmitted by hard ticks (Ixodida: Ixodidae).
The authors highlight the recent increases in the incidence of this ar-
bovirus and the high rates of morbidity and mortality associated with
the disease. The manuscript reviews current knowledge of Powassan
virus surveillance, ecology, and epidemiology and discusses major
gaps in knowledge and alternative hypotheses about transmission dy-
namics, reservoir hosts in the wild, and spatial focality.

We hope that this special issue sheds additional light on some of
the lesser-known arboviruses that may be increasing in incidence,
distribution, and human or animal health impact. Our sincere objec-
tive in putting this special issue together was to provide additional
information for vector control specialists, public health stewards,
and clinicians on these pathogens and their vectors, with the ultimate
aim of lessening their overall impact and reversing alarming trends
associated with arboviral infections.
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