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Invasive species shape urban ecosystems, yet their effects on native

insect communities remain underexplored. In this research project, we

examined the biodiversity and distribution of potter, tube, and Sceliphron _caementarium KM569099 .1
mud-dauber wasps in Brooklyn to better understand how native and " |

non-native hymenoptera interact and affect the ecosystems in urban JS24-M13F - >

Abstract Phylogenetic Tree of Collected Wasp Specimens Based on DNA Barcoding Results

The results showed clear differences in the abundance and distribution of
native and invasive wasp species within Brooklyn’s urban environment.
iNaturalist observations revealed that the invasive yellowjacket Vespula
germanica increased more rapidly over time and appeared more
frequently than the native Vespula maculifrons. By the early 2020s,
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DNA barcoding and phylogenetic analysis confirmed species identification
and grouped specimens into distinct clusters, including members of the
genera Vespula, Ancistrocerus, and Sceliphron. Several -collected
specimens clustered closely with urban-associated or invasive taxa,
supporting the idea that urban ecosystems may favor species with flexible

Ancistrocerus _gazella HQ562950.1

- Dolichovespula maculata MGS501773.1
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........................................................ >
Invasive species significantly disrupt ecosystems like community gardens, . I nesting and behavioral adaptations.
street tree beds, coastlines, and park areas by posing a threat to the VeSpU|a_maCU|lfFONS_:F 136415.1
native species and also the ecosystem itself. For instance, they prey on JS12-M13F O.ver.all, Fhe data suggest tha.t urbani?ation influences HVWGHORtera
native species and drastically reduce their populations, or they destroy - | _ _ _ biodiversity by favoring invasive or highly adaptable species within
trees and bushes to make their homes. An example of this are spotted Vespula_germanlca_Olvi [35807.1:1241-2776 Brooklyn’s urban environment.
lanternfly, which are native to Asia but migrated to North America on a S15-M13F
cargo shipment a few years ago. They damage crops and plants by = -V
sucking the sap out of them, a process that causes harmful black mold to JS10-M13F - -
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impact on local flora and fauna (Demeter et al.). As the life cycles of bees = ecoming increasingly common over time. The higher number o
and wasps are dependent on seasonal patterns and prey availability, it is JSO09-M13F observations of Vespula germanica compared to the native Vespula
critical to understand the consequences that these invasive species have P maculifrons suggests that some non-native species may be better suited
in order to protect the native species (“Wasps and Bees”). JS16-M13F to highly developed urban habitats.

The appearance and gradual increase of Sceliphron curvatum further
supports the idea that urban environments can facilitate the spread of
non-native Hymenoptera species. Behavioral flexibility, including the
ability to use man-made structures for nesting, may contribute to this
success.

Scaolia bicincta KT276222.1
Specific Aims JSZ2-MISE .

e Determine the species-level biodiversity of potter, tube, and JS25-M13F
mud-daubing wasps from multiple Brooklyn neighborhoods. - - —_n .
Identify any non-native or invasive hymenoptera species present in Apls_melllfera_P\/O805 /3‘ |
our samples and compare their distribution across different urban
microhabitats (Luo, Li, et al).
Evaluate whether species composition reflects environmental 0.09
conditions, such as habitat fragmentation, availability of nesting
materials, or levels of human disturbance.

Using both iNaturalist observations and DNA barcoding provided different
ways to study biodiversity. iNaturalist data helped track long-term trends
in species observations, while DNA barcoding allowed for more accurate
species identification and helped distinguish closely related species.

Overall, these findings support the idea that Hymenoptera biodiversity
can reflect environmental change in urban ecosystems. Combining
observation data with DNA analysis provides a clearer understanding of
how urbanization affects ecological communities in Brooklyn.

iNaturalist Observation Trends of Native and Invasive Wasps in Brooklyn

Materials and Methods

Step 1: Sample Collection

Demeter, Imre, et al. “The Role of Wild Bees and Cavity-Nesting Wasps as Ecological Indicators of the Last Traditionally Managed Meadows

using BLAST. Species identifications were based on the closest available . | Last Tr: ,
in Eastern Europe.” Ecology and Evolution, vol. 14, no. 10, 1 Oct. 2024, pp. e70306—e70306, pmc.ncbi.nlm.nih.gov/articles/PMC11493474/,

genetic matches in GenBank and were compared with iNaturalist

. .. .. . Luo, Li, et al. “First Comprehensive Analysis of Both Mitochondrial Characteristics and Mitogenome-Based Phylogenetics in the Subfamily

Obse rvatlonS tO evaluate Slmlla r|t|eS between mOIGCUIar d nd Vlsual 0 — — 0 / Eumeninae (Hymenoptera: Vespidae).” Insects, vol. 13, no. 6, 8 June 2022, p. 529, https://doi.org/10.3390/insects13060529. Accessed 15
e Dec. 2025.

identiﬁcation methOdS. 2010 2015 2020 2025 2010 2015 2020 Osterloff, Emily. “What's so bad about the spotted Ilanternfly?” Natural History Museum, 15 October 2021,
Step 4: Data AnaIVSiS https://www.nhm.ac.uk/discover/whats-so-bad-about-the-spotted-lanternfly.html. Accessed 23 December 2025.

Piekarski, Patrick, et al. “New Species of Ancistrocerus (Vespidae, Eumeninae) from the Neotropics with a Checklist and Key to All Species
Sequence analysis and phylogenetic tree generation were conducted Year Year
using MUSCLE and PhyML within the UniPro UGENE platform.

https://doi.org/10.1002/ece3.70306. Accessed 13 Dec. 2025.

‘ i ' ‘ I Native vs. Invasive Species of Mud-Dauber Wasps in Brooklyn

To collect our samples, we used electric insect swatters and stored Native vs. Invasive SpECIES of Yellowlackets i Brooklyn P P y ACknOW|EdgementS
specimens in 70% isopropanol in a refrigerator. Approximately 25 == \espula maculifrons (native) == Vespula germanica (invasive) == Sceliphron caementarium (native) == Sceliphron curvatum (invasive) We are immensely thankful to Dr. Jeremy Seto, our mentor, for guiding and
samples were coIIec:ced. 100 | 40 D ':_F.I':t.' D supporting us throughout this research project! We also thank Steven
Step 2: DNA Extraction and PCR | | B S/ ~il D L ::|I i el Baudille and Dr. Raffaella Diotti (Bronx Community College) for aid in DNA
TO. |§olate PNA, we used the Zymo Resgérch Quick-DNA TISSUE/.lnSECt g g J ol extraction. We are extremely grateful to the Pinkerton Foundation, City
Miniprep Kit (50 Preps) D6016. We amplified the Cytochrome Oxidase | S 75 2 30 Tech College, and the Cold Spring Harbor Laboratory team, Christina
(COl) barcode region using the primers LCO1490 and HCO2198. c S Newkirk and Dr. Allison Mayle, for providing the resources and the support.
LCO1490: 5'-GGTCAACAAATCATAAAGATATTGG-3' 0 & < N</>,t el barcodea
HC02198: 5'-TAAACTTCAGGGTGACCAAAAAATCA-3' 2 50 s 20 o EE—
Step 3: Species Identification Testing g §
PCR products were sequenced and compared to reference databases § o REferenCES
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ZooKeys, vol. 740, 2 Mar. 2018, pp. 109-149, https://doi.org/10.3897/zookeys.740.22654. Accessed 2 Feb. 2023.

“Wasps and Bees.” Extension.umn.edu,

extension.umn.edu/yard-and-garden-insects/wasps-and-bees.
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