2020 ENTOMOLOGY GAMES: PRELIMINARY ROUND
1. Daptolestes feminategus, a new species described in Robinson et al. (2020), was
named in honor of Marvel Comics assassin Natasha Romanoff a.k.a. Black
Widow. The name is especially apt because this species belongs to what family
of Diptera whose members are often known as assassin flies or robber flies?

[Image copyright © 2020 The Australian National Insect Collection, CSIRO
Australia]
Asilidae
Sources: Robinson, Isabella J., Xuankun Li, and David K. Yeates. "Revision of the
endemic Australian robber fly genus Daptolestes Hull (Diptera: Asilidae) and
description of Humorolethalis gen. nov." Austral Entomology (2020).
https://www.si.edu/blog/killer-insect-profile-assassin-fly
2. DBI is a biotic index developed by Uyizeye (2020) for monitoring freshwater
ecosystems in Rwanda using populations of what palaeopterous insect order
as biological indicators? Rwandan members of this order include the violet
dropwing (Trithemis annulata) and dwarf percher (Diplacodes pumila), which
are also locally known as "Flying Flowers of the River."
Odonata [DBI stands for Dragonfly Biotic Index]
Sources: Uyizeye, E. (2020). Developing an Odonate-Based Index for Monitoring
Freshwater Ecosystems in Rwanda: Towards Linking Policy to Practice through
Integrated and Adaptive Management . (Electronic Thesis or Dissertation).
Retrieved fromhttps://etd.ohiolink.edu//
3. The compound ethyl butylacetylaminopropionate was recently discovered to
have antimicrobial and antiviral properties (Iyigundogdu et al. 2019), but since
it is most commonly used for protection against mosquitoes and biting flies, it is
better known as IR3535. What does "IR" stand for in the name of this
compound?
Insect Repellent

Sources: https://www.picaridin.info/ir3535.htm
Iyigundogdu, Zeynep, Sadik Kalayci, Ayla Burcin Asutay, and Fikrettin Sahin.
"Determination of antimicrobial and antiviral properties of IR3535." Molecular
biology reports 46, no. 2 (2019): 1819-1824.
4. Name any one of the three entomologists that are currently in the ESA
'presidential line of succession' (i.e., the entomologists scheduled to begin
their terms as ESA President at the end of 2020, 2021, and 2022).
Michelle Smith, Jessica Ware, Marianne Alleyne
Sources: https://www.entsoc.org/marianne-alleyne-elected-next-vice-presidentelect-entomological-society-america
https://www.entsoc.org/about_esa/governance/board/GBmembers
5. After a controversial flag featuring a Confederate battle emblem was removed,
this mosquito-centric image was one of the options considered for what state's
new flag design?

[Image is in the public domain, taken from its state's Department of Archives
and History]
Mississippi
Sources: https://www.clarionledger.com/story/news/politics/2020/08/13/mosquitoflag-rise-and-fall-mississippi-icon/3359350001/
6. Chasen et al. (2015) performed field trials to determine yield loss of alfalfa crops
due to infestation of the leafhopper Empoasca fabae. They then used their
results, in conjunction with current crop market values and control costs, to
directly calculate what value for E. fabae in alfalfa?
Economic Injury Level
Sources: Chasen, Elissa M., Dan J. Undersander, and Eileen M. Cullen.
"Revisiting the economic injury level and economic threshold model for potato

leafhopper (Hemiptera: Cicadellidae) in alfalfa." Journal of economic entomology
108, no. 4 (2015): 1748-1756.
7. What well-known North American insect is the subject of the partially
redacted article pictured here?

Monarch butterfly (Danaus plexippus)
Sources: Green, Delbert A., and Marcus R. Kronforst. "Monarch butterflies use an
environmentally sensitive, internal timer to control overwintering dynamics."
Molecular Ecology 28.16 (2019): 3642-3655
8. Hoy & Herzog's (2012) book on biological control in the context of IPM contains
an introductory summary of the history of integrated control in the US. In this
summary, a paragraph about the classic Stern et al. (1959) IPM paper is
immediately followed by a paragraph about what bestselling book, released
roughly three years later?
Silent Spring
Sources: Hoy, M. (Ed.). (2012). Biology Control in Agriculture IPM System.
Elsevier.
9. Fadamiro et al. (2005) demonstrated that newly emerged Pseudactaeon tricuspis
adults lack sufficient nutrient reserves to survive more than a few days.
Consequently, these parasitoid flies should be fed sugar and/or nectar in order to
make them more effective as biological control agents of what invasive
species?
Red imported fire ant (Solenopsis invicta)

Sources: Fadamiro, Henry Y., et al. "Lifespan and patterns of accumulation and
mobilization of nutrients in the sugar-fed phorid fly, Pseudacteon tricuspis."
Physiological Entomology 30.3 (2005): 212-224.
10. Aedes aegypti mosquitoes and other blood-feeding arthropods produce the
enzyme apyrase, which degrades ADP and impedes blood coagulation. According
to Smartt et al. (1995), the apyrase gene is expressed specifically in what
glands of adult female Aedes aegypti?
Salivary glands
Sources: Smartt, C. T., Kim, A. P., Grossman, G. L., & James, A. A. (1995). The
Apyrase Gene of the Vector Mosquito, Aedes aegypti, Is Expressed Specifically in
the Adult Female Salivary Glands. Experimental parasitology, 81(3), 239-248.
11. The louse Lepidophthirus macrorhini has been shown to survive under high
hydrostatic pressure and is one of the few insects adapted to extreme marine
conditions (Leonardi et al. 2020). This particular specimen's host was what type
of amphibious mammal, which can expose its parasites to high-pressure
environments by diving as deep as 2,000 m below the surface?

[Image copyright © 2013 Frost Entomological Museum; licensed under the
Creative Commons Attribution License - Version 2.0.]
Seal [Specifically an elephant seal, but accept common or scientific name
of any seal species]
Sources: Leonardi, Maria Soledad, José E. Crespo, Florencia A. Soto, Ricardo B.
Vera, Julio C. Rua, and Claudio R. Lazzari. "Under pressure: the extraordinary
survival of seal lice in the depth of the sea." Journal of Experimental Biology (2020).
https://commons.wikimedia.org/wiki/File:Lepidophthirus_macrorhini.jpg
12. Recent ecological niche modeling (Wakie et al. 2020) indicates that what
invasive fulgorid has significant potential to establish new populations in the

western United States, especially in the regions of California and Washington
that have an abundance of trees of heaven (Ailanthus altissima)?
Spotted lanternfly (Lycorma delicatula)
Sources: Wakie, T. T., Neven, L. G., Yee, W. L., & Lu, Z. (2020). The establishment
risk of Lycorma delicatula (Hemiptera: Fulgoridae) in the United States and
globally. Journal of Economic Entomology, 113(1), 306-314.
13. What prefix precedes 'azaquin' and 'pyroximate' in the names of two pesticides
used by Lopez & Liburd (2020) for effective management of tetranychid mites?
This prefix also has an unrelated definition as a type of wetlands habitat.
Fen
Sources: Lopez, Lorena, and Oscar E. Liburd. "Injury to Southern Highbush
Blueberries by Southern Red Mites and Management Using Various Miticides."
Insects 11.4 (2020): 233.
Rey, Jorge R., William E. Walton, Roger J. Wolfe, C. Roxanne Connelly, Sheila M.
O'Connell, Joe Berg, Gabrielle E. Sakolsky-Hoopes, and Aimlee D. Laderman.
"North American wetlands and mosquito control." International journal of
environmental research and public health 9, no. 12 (2012): 4537-4605.
14. The Hel-ID diagnostic test kit, developed at Agdia Inc. in the late 1990s (Bryan
et al. 2000), was used to identify two native insect pests of cotton that both
belong to what family?
Noctuidae ["Hel" refers to Helicoverpa zea and Heliothis virescens]
Sources: Bryan, W. W., et al. "Incidence of the granulate cutworm, Feltia
subterranea (F.)(Lepidoptera: Noctuidae) in early season Mississippi cotton: an
example of the utility of a heliothine egg identification system (Hel-ID) in IPM."
2000 Proceedings Beltwide Cotton Conferences, San Antonio, USA, 4-8 January,
2000: Volume 2.. National Cotton Council, 2000.
15. A study on disease transmission among social insects (which has particular
resonance in 2020) suggests that they rely more on behavioral mechanisms (i.e.,
hygienic behaviors) rather than natural immune response in order to reduce the
risk of transmission (López-Uribe et al. 2016). This hypothesis was tested by
measuring what type of immune response, which is a common defense
against pathogens that are too large to be phagocytosed?
Encapsulation

Sources: López-Uribe, Margarita M., Warren B. Sconiers, Steven D. Frank, Robert
R. Dunn, and David R. Tarpy. "Reduced cellular immune response in social insect
lineages." Biology letters 12, no. 3 (2016): 20150984.

16. A relatively new, behaviorally-based management method called IPM-CPR
(Integrated Pest Management - Crop Perimeter Restructuring) has been tested
for efficacy against four key pest species in apple orchards (Akotsen-Mensah et
al. 2020) and peach orchards (Blaauw et al. 2014). These four pests belong to two
different insect orders. Name either one of these orders.
Hemiptera, Lepidoptera [The pests are brown marmorated stink bug,
tarnished plant bug, oriental fruit moth and codling moth]
Sources: Akotsen-Mensah, C., Blaauw, B., Short, B., Leskey, T. C., Bergh, J. C.,
Polk, D., & Nielsen, A. L. (2020). Using IPM-CPR as a management program for
apple orchards. Journal of Economic Entomology.
Blaauw, B. R., D. Polk, and A. L. Nielsen. "IPM-CPR for peaches: utilizing
behaviorally-based methods to manage key peach pests; brown marmorated stink
bug (Halyomorpha halys) and Oriental fruit moth (Grapholita molesta)." Pest
Manag Sci 71 (2014): 1513-1522.

17. In 2019, the international airport in what North Central Branch city
unveiled its new logo, featuring a large butterfly behind the silhouette of boxer
Muhammad Ali?
Louisville, KY [Louisville Muhammad Ali International Airport]
Sources: http://www.logo-designer.co/muhammad-ali-logo-revealed-for-louisvilleairport/

18. What three-word term is defined by Barbosa (1998) as "the use of tactics and
approaches that involve the manipulation of the environment...of natural
enemies so as to enhance their survival...resulting in enhanced effectiveness?"
The concept explained by this term has also been called ecological engineering
(Settele and Settle 2018) and is often treated as an alternative to augmentation
and importation.
Conservation biological control
Sources: Barbosa, Pedro A., ed. Conservation biological control. Elsevier, 1998.

Settele, Josef, and William H. Settle. "Conservation biological control: Improving
the science base." Proceedings of the National Academy of Sciences 115.33 (2018):
8241-8243.
Hoffman, M. P., and A. C. Frodsham. "Natural Enemies of Vegetable Pest Insects."
Cornell Cooperative Extension Publi-cations, Ithaca, New York (1993). APA

19. Böhm bristles, hair plates (groups of mechanosensory hairs), and campaniform
sensilla are all mentioned in Catherine Loudon's overview of what body part's
structure and function? Her article was published in the Encyclopedia of Insects,
2nd Edition, appearing shortly after the section entitled "Anatomy: Head,
Thorax, Abdomen, and Genitalia."
Antenna [Encyclopedia of Insects articles are in alphabetical order, which
is why the “Anatomy” article immediately precedes the “Antenna” article].
Sources: Resh, Vincent H., and Ring T. Cardé, eds. Encyclopedia of insects.
Academic press, 2009.

20. Young & McMillian (1979) and McCord & Yu (1987) were the first entomologists
to study the mechanism of fall armyworms’ resistance to what
acetylcholinesterase-inhibiting insecticide? In the years between
publication of these two studies, a factory that produced this insecticide came
under fire for exposing thousands of people to toxic methyl isocyanate gas.
Carbaryl
Sources: Young, J. R., and W. W. McMillian. "Differential feeding by two strains of
fall armyworm larvae on carbaryl treated surfaces." Journal of Economic
Entomology 72.2 (1979): 202-203.

21. This figure is from a manuscript entitled "Arthropods as __________ _________: A
Review of Global Patterns" (Valdez 2020). What specific behavior is described
by the two words that were removed from the title? This behavior has been
observed in tiger beetles, giant water bugs, and giant Amazonian ants, although
as the figure indicates, it is more frequently reported in spiders. [Note: Your
answer does not have to exactly match the title, but it must be specific enough to
accurately describe what the figure represents]

Predation on vertebrates (Arthropods as vertebrate predators)
[Accept more specific versions of vertebrate predation, but do not accept
just "predation" or "carnivory"]
Sources: Valdez, Jose. "Arthropods as Vertebrate Predators: A Review of Global
Patterns." (2020). https://doi.org/10.1111/geb.13157
22. Although California populations of the western fence lizard are heavily utilized
as hosts by immature Ixodes pacificus ticks (Casher et al. 2002), they are not
competent reservoirs of what bacterial pathogen that is vectored by I.
pacificus? We are looking for the scientific name of the pathogen, NOT the
name of the disease caused by the pathogen.
Borrelia burgdorferi

Sources: Casher, L., Lane, R., Barrett, R., & Eisen, L. (2002). Relative importance
of lizards and mammals as hosts for ixodid ticks in northern California.
Experimental & applied acarology, 26(1-2), 127.
23. McCutcheon & Turnipseed's (1989) study of Chrysodeixis includens parasitoids,
Knight & Gurr's (2007) review of Nezara viridula management strategies, and
Mensah et al.'s (2005) search for Aphis glycine-resistant plant cultivars are all
scientific articles with the general goal of minimizing economic losses of what
widely produced food crop?
Soybean
Sources: McCutcheon, G. S., and S. G. Turnipseed. "EFFECT OF PLANTING
DATE ON PARASmZATION OF SOYBEAN LEPIDOPTERANS BY COTESIA
MARGINNENTRIS'(HYMENOPTERA: BRACONIDAE)." J. Agric. Entomol 6.2
(1989).
Knight, Kristen MM, and Geoff M. Gurr. "Review of Nezara viridula (L.)
management strategies and potential for IPM in field crops with emphasis on
Australia." Crop Protection 26.1 (2007): 1-10.
Mensah, Clarice, Christina DiFonzo, Randall L. Nelson, and Dechun Wang.
"Resistance to soybean aphid in early maturing soybean germplasm." Crop Science
45, no. 6 (2005): 2228-2233.
24. The colony of lab-reared parasitoid wasps informally known as the "Harris
strain" was developed in Hawaiʻi in the 1980s. The Harris strain has since been
used for biological control of Mediterranean fruit flies and melon flies, but
according to Harris and Okamoto (1991) it was originally tested for its ability to
parasitize what other invasive pest?
Oriental fruit fly (Bactrocera dorsalis)
Sources: Harris, Ernest J., and Richard Y. Okamoto. "A method for rearing
Biosteres arisanus (Hymenoptera: Braconidae) in the laboratory." Journal of
Economic Entomology 84.2 (1991): 417-422.
Leblanc, Luc, and Roger I. Vargas. "In Memoriam: From cotton farming to the
Congressional Gold Medal: the career and legacy of Ernest James Harris (19282018)." Proceedings of the Hawaiian Entomological Society 50 (2018).
25. Wóóneeshchʼįįdii (Navajo), laulukaskas (Finnish), isihlonono (Zulu), kuliglíg
(Tagalog), and tatarakihi (Maori) are all words historically used in their
corresponding languages to refer to members of what hemipteran family?
Cicadidae

Sources: Cockburn, Jessica J., Ben Khumalo-Seegelken, and Martin H. Villet.
"IziNambuzane: IsiZulu names for insects." South African Journal of Science 110,
no. 9-10 (2014): 01-13.
Miller, David. "The insect people of the Maori." The Journal of the Polynesian
Society 61.1/2 (1952): 1-61. https://www.cicadamania.com/cicadas/how-to-say-cicadaaround-the-world/
https://nv.wikipedia.org/wiki/W%C3%B3%C3%B3neeshch%CA%BC%C4%AF%C4%
AFdii
26. "The X of a predator is a progressive change in the amount of progeny in relation
to prey density, and female predatory mites can vary their offspring production
at different prey densities. In phytoseiid predatory mites, the X is linked to the
density of prey mites."
What two-word term has been replaced twice by the letter 'X' in the above
excerpt from an article on biological control of two-spotted spider mite
(Fathipour et al. 2020)?
Numerical response
Sources: Fathipour, Yaghoub, Bahador Maleknia, Abdoolnabi Bagheri, Mahmoud
Soufbaf, and Gadi VP Reddy. "Functional and numerical responses, mutual
interference, and resource switching of Amblyseius swirskii on two-spotted spider
mite." Biological Control (2020): 104266.
27. The fictional character on the left (from a 2005-2014 CBS sitcom) and the real
person on the right both share a name with what banned organochlorine
insecticide, which has the chemical formula C12H8Cl6?

[Left image © 2011 Quentin Meulepas; licensed under the Creative Commons
Attribution License - Version 2.0. Right image is in the public domain]
Aldrin [Lily Aldrin from “How I Met Your Mother” and astronaut Buzz
Aldrin]

Sources: https://pubchem.ncbi.nlm.nih.gov/compound/Aldrin
https://www.imdb.com/title/tt0460649/?ref_=tt_ch
https://commons.wikimedia.org/wiki/File:Apollo_11_Crew.jpg
28. When using transgenic plants to deliver insecticidal endotoxins to crop pests, it
is important to confirm that these toxins will not indirectly harm beneficial
predators of the target pest species. For example, it was determined by Riddick
and Barbosa (1998) that spotted lady beetles (Coleomegilla maculata) could
safely eat larvae of the pest species Leptinotarsa decemlineata that contained
toxic Cry proteins. In this study, the L. decemlineata specimens had obtained
Cry proteins by eating transgenic versions of what economically important
food crop?
Potato [a common host for L. decemlineata, the Colorado potato beetle]
Sources: Riddick, E. W., & Barbosa, P. (1998). Impact of Cry3A-intoxicated
Leptinotarsa decemlineata (Coleoptera: Chrysomelidae) and pollen on consumption,
development, and fecundity of Coleomegilla maculata (Coleoptera: Coccinellidae).
Annals of the Entomological Society of America, 91(3), 303-307.
29. “Surely no one who is acquainted with how slowly the ant-lion recovers from
injuries could, for a moment, consider anything intellectual which induces it to
passively submit to portions of its legs and of its mandibles being amputated. Its
letisimulation may be an emotional response, but it certainly is not intellectual.”
In the above excerpt from Turner (1923), the term letisimulation is used to
describe what type of behavior, which is usually referred to as tonic
immobility or thanatosis in current literature?
Faking/feigning death (or 'playing possum')
Sources: Turner, C. H. "The psychology of “playing ‘possum.”." Trans. Acad. Sci. St.
Louis 24 (1923): 46-54.

30. A phylogenetic study from Evangelista et al. (2019) proposed the new name
Tutricablattae for the monophyletic group that contains termites (Isoptera) and
what family of cockroaches?

[Image copyright © 2007 David R. Maddison; licensed under the Creative
Commons Attribution License - Version 3.0.]
Cryptocercidae
Sources: Evangelista, Dominic A., et al. "An integrative phylogenomic approach
illuminates the evolutionary history of cockroaches and termites (Blattodea)."
Proceedings of the Royal Society B286.1895 (2019): 20182076.
https://doi.org/10.1098/rspb.2018.2076
31. The Kay Hagan TICK act is a US federal spending bill that funds research and
treatment of vector-borne diseases. It was named after Senator Kay Hagan, who
died in 2019 after getting infected with what virus, the only tick-borne
flavivirus known to occur naturally in North America (Kemenesi & Bányai
2018)?
Powassan virus
Sources: https://www.lymedisease.org/the-kay-hagan-tick-act-unanimously-clearsthe-senate-health-committee/
Kemenesi, Gábor, and Krisztián Bányai. "Tick-borne flaviviruses, with a focus on
powassan virus." Clinical microbiology reviews 32, no. 1 (2018).
32. Lewis (1997) divides the economically important species of North American
termites into three ecological groups, one of which is subterranean. Name
either one of the other two groups. The termites in one of those groups are
"primarily restricted to fallen logs rotting on the forest floor" whereas the
termites in the other group "do not require contact with soil and moisture for
survival."
Dampwood, drywood

Sources: Lewis, Vernard R. "Alternative control strategies for termites." J. Agric.
Entomol 14.3 (1997): 291-307.
33. According to Evenhuis' (2020) list of the insect and spider collections of the
world, the abbreviation FMNH refers to a museum of natural history located in
what large U.S. city? Entomologists associated with the museum in this city
include Petra Sierwald (Associate curator), Alfred Newton (Curator emeritus)
and Margaret Thayer (Curator emeritus). [Note: Name the city, not the
museum]
Chicago
Sources: Evenhuis, N.L. (2020). The insect and spider collections of the world
website. Available at: http://hbs.bishopmuseum.org/codens/
https://www.fieldmuseum.org/node/386/people
34. Advanced microscopy techniques such as SEM and TEM have been used to study
insect compound eyes since the 1950s. But Singleton-Smith & Philogene (1982)
were the first to apply those same techniques to the study of what simpler
insect visual organs, also known as lateral ocelli?
Stemmata
Sources: Goldsmith, Timothy H., and Delbert E. Philpott. "The microstructure of
the compound eyes of insects." The Journal of Cell Biology 3.3 (1957): 429-440.
Singleton-Smith, J., and B. J. B. Philogene. 1982. Structure and organization of the
stemmata in the larvae of five species of Lepidoptera. Reviews in Canadian Biology
40: 331-341.
35. This insect image appears on the social media pages of what indie band, selfdescribed as an "entomological post-folk duo," that released the singles "Tiny
House" and "Black Lung" in summer 2020? Don't overthink it; they chose this
image for a reason.

[Image copyright © 2020 Becca Young and [name of band]]

Thrips
Sources: https://thripsmusic.bandcamp.com/album/locked-down
https://twitter.com/ThripsMusic/status/1296747557717266435/photo/1
36. An invasion of human ears by Cyclocephala borealis during a Pennsylvania Boy
Scout Jamboree (Maddock & Fehn 1958), a gastrointestinal infestation of
Lasioderma serricone in a Chinese infant (Sun et al. 2016), and the presence of
Tenebrio molitor inside a patient's skin ulcer at a Colombian hospital
(Rodriguez-Morales et al. 2018), are all examples of a relatively rare
phenomenon in medical entomology that is best known by what one-word
term? This term was coined by Hope (1840) with specific reference to larvae, but
in some recent literature the definition has expanded to include adults.
Canthariasis
Sources: Maddock, D.E. and Fehn, C.F., 1958. Human Ear Invasions by Adult
Scarabaeid Beetles. Journal of Economic Entomology, 51(4).
Sun, Xi, Li-Fu Wang, Ying Feng, Hui Xie, Xiao-Ying Zheng, Ai He, Md Robiul
Karim, Zhi-Yue Lv, and Zhong-Dao Wu. "A case report: A rare case of infant
gastrointestinal canthariasis caused by larvae of Lasioderma serricorne (Fabricius,
1792)(Coleoptera: Anobiidae)." Infectious diseases of poverty 5, no. 1 (2016): 1-6.
Rodriguez-Morales, A. J., J. J. Vera-Ospina, J. M. Berthel-Vergara, L. A. SilveraArenas, and W. E. Villamil-Gómez. "Accidental ulcer infestation due Tenebrio
molitor in an AIDS patient: canthariasis." International Journal of Infectious
Diseases 73 (2018): 253-254.
Hope, F. W. 1840. On insects and their larvae in the human body. Trans. Ent. Soc.
London 2: 256-271.
37. The organic insecticide marketed under the name PyGanic has been shown to
effectively control pest populations of bagrada bugs (Grasswitz 2013) and
whiteflies (Razze et al. 2016) via what mode of action? According to IRAC,
insecticides with this mode of action are capable of "causing hyperexcitation and,
in some cases, nerve block."
Sodium channel modulation
Sources: Razze, Janine M., Oscar E. Liburd, Gregg S. Nuessly, and Michelle
Samuel-Foo. "Evaluation of bioinsecticides for management of Bemisia tabaci
(Hemiptera: Aleyrodidae) and the effect on the whitefly predator Delphastus
catalinae (Coleoptera: Coccinellidae) in organic squash." Journal of Economic
Entomology 109, no. 4 (2016): 1766-1771.

Grasswitz, Tessa R. "GREENHOUSE EVALUATION OF TWO BOTANICAL
INSECTICIDES FOR CONTROL OF BRASSICAFEEDING STINK BUGS, 2012."
Arthropod Management Tests 38, no. 1 (2013).
https://irac-online.org/content/uploads/MoA_Group_3.pdf
38. The recent practice of DNA-barcode-based species descriptions has proven
controversial. Although it is a faster, more efficient form of description that
yields better estimates of true species richness, some taxonomists have concerns
about the reliability of descriptions that lack morphology-based diagnoses.
Zamani et al. (2020) recently published an opinion piece that specifically
discusses this matter with regards to 18 barcode-based species descriptions in
Agathidinae (Meierotto et al. 2019), which is a subfamily of what species-rich
insect family?
Braconidae
Sources: Zamani, Alireza, Vahtera, Varpu, Sääksjärvi, Ilari Eerikki, Scherz, Mark
D. (2020) The omission of critical data in the pursuit of ‘revolutionary’ methods to
accelerate the description of species. Systematic Entomology.
doi:10.1111/syen.12444
Meierotto, Sarah, Michael J. Sharkey, Daniel H. Janzen, Winnie Hallwachs, Paul
DN Hebert, Eric G. Chapman, and M. Alex Smith. "A revolutionary protocol to
describe understudied hyperdiverse taxa and overcome the taxonomic impediment."
Deutsche Entomologische Zeitschrift 66 (2019): 119.
39. The sphragis, which has been observed on the external abdomens of nearly 300
butterfly species (Carvalho et al. 2017) is a specific example of what type of
structure? Internal versions of this structure have also been observed in
bumblebees (Duvoisin et al. 1999) and Drosophila (Lung et al. 2001). We are
looking for a two-word answer.

[Image copyright © 2017 Ana Paula S. Carvalho; licensed under the Creative
Commons Attribution License - Version 4.0.]
Mating plug [Also accept copulatory plug and sperm plug]

Sources: Carvalho, Ana Paula S., Albert G. Orr, and Akito Y. Kawahara. "A review
of the occurrence and diversity of the sphragis in butterflies (Lepidoptera,
Papilionoidea)." ZooKeys 694 (2017): 41.
DUVOISIN, N., BAER, B., & SCHMID-HEMPEL, P. A. U. L. (1999). Sperm
transfer and male competition in a bumblebee. Animal Behaviour, 58(4), 743-749.
Lung, O., and Mariana F. Wolfner. "Identification and characterization of the major
Drosophila melanogaster mating plug protein." Insect biochemistry and molecular
biology 31.6-7 (2001): 543-551.
40. The journal Apidologie has published articles by Kanga & Somorin (2012) and
Neumann et al. (2018) that use the initialism SHB to refer to a specific pest that
belongs to what insect family?
Nitidulidae [SHB = Small hive beetle]
Sources: Kanga, Lambert HB, and Abisoye B. Somorin. "Susceptibility of the small
hive beetle, Aethina tumida (Coleoptera: Nitidulidae), to insecticides and insect
growth regulators." Apidologie 43, no. 1 (2012): 95-102.
Neumann, Peter, Sebastian Spiewok, Jeff Pettis, Sarah E. Radloff, Robert SpoonerHart, and Randall Hepburn. "Differences in absconding between African and
European honeybee subspecies facilitate invasion success of small hive beetles."
Apidologie 49, no. 5 (2018): 527-537.
41. Sallam et al. (2013) were motivated to study the distribution of the mosquito
Culex tritaeniorhynchus because it caused an outbreak of what Phlebovirus
disease in Saudi Arabia in the year 2000? Although this particular outbreak
occurred in the Middle East, the disease is instead named after a geographic
region of Africa, where the Phlebovirus was first identified in 1931.
Rift Valley fever
Sources: Sallam, Mohamed F., Azzam M. Al Ahmed, Mahmoud S. Abdel-Dayem,
and Mohamed AR Abdullah. "Ecological niche modeling and land cover risk areas
for rift valley fever vector, culex tritaeniorhynchus giles in Jazan, Saudi Arabia."
PLoS One 8, no. 6 (2013): e65786.
https://www.who.int/news-room/fact-sheets/detail/rift-valley-fever
42. The notonectid Anisops debilis was recently evaluated as a biological control
agent (Rapatsa & Moyo 2020). This was a highly unusual case of biological
control because the target species, Coptodon rendalli, was not considered a pest.
However, the introduction of A. debilis prevented overcrowding and allowed the
surviving C. rendalli to grow larger and increase their marketability. Coptodon
rendalli, and its economically important relatives in the genus Oreochromis, are
best known by what common name? [Note: Coptodon and Oreochromis do not
have an ESA-approved common name because they are not arthropods. Please

provide the common name used in the cited article, which is also the common
name most frequently used in USDA publications.]
Tilapia
Sources: Rapatsa, Mmaditshaba M., and Ngonidzashe AG Moyo. "The functional
response of two aquatic predatory insects and its implications for the biological
control of Coptodon rendalli fry." Ecohydrology & Hydrobiology (2020).
https://www.usda.gov/topics/farming/aquaculture
43. According to Peña et al. (1998), one of the key pests on mangos is the weevil
Sternochetus mangiferae, which is best known for damaging what specific part
of the mango plant? Although there is no official ESA common name for this
weevil, the common name used by Peña et al. contains the plant part in
question.
Seed [Mango seed weevil. Also accept 'stone,' ‘pit,’ and 'endocarp'. Do not
accept 'fruit']
Sources: Pena, J. E., Mohyuddin, A. I., & Wysoki, M. (1998). A review of the pest
management situation in mango agroecosystems. Phytoparasitica, 26(2), 129.
44. In a New York Times article from August 10, 2020, public health entomologist
Manuel Lluberas expressed hope that what newly registered mosquito- and
tick-repelling chemical "would be accepted by people who fear synthetic
repellents...and could be made cheaply enough to be bought by foreign aid
programs?" This natural insecticide is a ketone that has been extracted from
Alaska yellow cedar trees and was indirectly named after the Nuu-chah-nulth
indigenous peoples from western Canada.
Nootkatone
Sources: https://www.nytimes.com/2020/08/10/health/tick-mosquito-repellantnootkatone.html?action=click&module=Latest&pgtype=Homepage
https://conifersociety.org/conifers/cupressus-nootkatensis/
https://www.epa.gov/pesticides/nootkatone-now-registered-epa
45. What term is used by Mitcham (2002) and Mbata & Warsi (2019) to describe
the type of IPM associated with management of stored-product pests and
management of pathogens that damage agricultural products during storage and
marketing?
Postharvest IPM

Sources: MITCHAM, B (ed.). Postharvest integrated pest management. University
of California, 2002. 58 p.
Mbata, George N., and Sanower Warsi. "Habrobracon hebetor and Pteromalus
cerealellae as tools in post-harvest integrated pest management." Insects 10.4
(2019): 85.
https://ucanr.edu/datastoreFiles/234-1305.pdf
46. Alvin Simmons ends his monthly President's Corner messages with the
signature "Alvin M. Simmons, Ph.D., FRES." Helen Roy, Sir Vincent
Wigglesworth, and Dame Miriam Rothschild are other people that could include
FRES in their signature. What does the acronym FRES stand for?
Fellow of the Royal Entomological Society
Sources: https://www.entsoc.org/presidents-corner-patience-respect-fairness-andstanding
https://www.royensoc.co.uk/governance
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3032.1941.tb01214.x
https://www.entsoc.org/miriam-louisa-rothschild-esa-fellow-2001
47. The coin pictured here was created by Emily Damstra and Renata Gordon as
part of the US Mint's series of "America the Beautiful" quarters. What twoword midwestern ecosystem has been redacted from the top of the coin? The
families Acrididae, Andrenidae, Cicadellidae, Formicidae, Miridae, and
Nymphalidae all contain species known to be specialists of this ecosystem (Reed
1996).

[Image in the public domain]
Tallgrass prairie

Sources: https://www.usmint.gov/coins/coin-medal-programs/america-thebeautiful-quarters/tallgrass-prairie-national-preserve Reed, Catherine.
"List of Insect Species which May Be Tallgrass Prairie Specialists Final Report to
the USFWS Cooperating Agencies July 1, 1996." (1996).
48. "Grasshopper and Iris," an ukiyo-e woodblock print dating back to the 1820s,
was originally made by what iconic Japanese artist? This artist is arguably
best known for "The Great Wave off Kanagawa," the first print in his series
"Thirty-six Views of Mount Fuji."

[Image in the public domain]
Katsushika Hokusai
Sources: https://www.metmuseum.org/art/collection/search/37192
https://www.katsushikahokusai.org
49. What word, from the Greek for 'upon the earth,' was used by Allen & Hagley
(1990) to refer to adult carabid and staphylinid beetles that live on the surface of
the ground? This word is also used by some ecologists (e.g., Pinheiro et al. 2010)
to describe ants that live in leaf litter on top of soil, as opposed to ants that live
in nests underneath the soil.
Epigeal [Also accept epigean, epigeic, epigeous]
Sources: Allen, W. R., and E. A. C. Hagley. "Epigeal arthropods as predators of
mature larvae and pupae of the apple maggot (Diptera: Tephritidae)."
Environmental entomology 19.2 (1990): 309-312.
Pinheiro, Esther RS, Leandro da S. Duarte, Elena Diehl, and Sandra M. Hartz.
"Edge effects on epigeic ant assemblages in a grassland–forest mosaic in southern
Brazil." Acta Oecologica 36, no. 4 (2010): 365-371.
https://www.merriam-webster.com/dictionary/epigeic

50. Thomas et al. (2020) used the genera Heterobathmia, Agathiphaga, and
Micropterix as outgroup taxa for their phylogeny of what insect order?
Trichoptera [The three outgroup genera are all in Lepidoptera, the extant
order most closely related to Trichoptera]
Sources: Thomas, Jessica A., Paul B. Frandsen, Elizabeth Prendini, Xin Zhou, and
Ralph W. Holzenthal. "A multigene phylogeny and timeline for Trichoptera
(Insecta)." Systematic Entomology (2020).

Tiebreaker: According to Simmons and Leal (2018) exactly how many people
attended the 2016 International Congress of Entomology in Orlando? It is
still the largest gathering for an entomological event to date.
6,682 people
Sources: Simmons, Alvin M., and Walter S. Leal. "Twenty-Fifth International
Congress of Entomology: The ICE 2016 Journey." American Entomologist 64.1
(2018): 32-43.

