A population genetic approach to investigate effects of urbanization and habitat
fragmentation on the Western black widow spider, Latrodectus hesperus
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ABSTRACT

Urbanization causes a sudden and drastic change to the landscape, fragmenting habitats, leading to a disruption in dispersal, potentially impacting gene flow of the organisms living in these new urban
habitats. Due to the variable effects caused by urbanization, it is important to understand the genetic variation if we wish to understand why some organisms thrive in urban environments and become
pest species. We test the hypothesis that urbanization and habitat fragmentation restricts gene flow in urban black widow populations and therefore may cause urban populations to exhibit patterns of
genetic diversity consistent with fragmentation, isolation, and recent colonization relative to desert black widow populations. Preliminary results indicate urban populations may not only be recently
derived but that isolation has been established for some time given the significant divergence between them and surrounding desert samples.

1. Acoma (10) 13. Mesa (10)
BACKGROUND 2. Anthem (5) 14. Marsh Ranch (7)

. . 3. Buckeye (10) 15. Peralta (10)
During the_20th century, human popglauons_ have grown and ] 4. Chandler (10) 16. Paradise (1)
expanded into urban centers worldwide (United Nations Population 5. Desert Cove (3) 17. Rancho Paloma (2)
Division 2009), transforming the natural landscapes on which we 6. Desert Ridge (10) 18, Riverview (9)
depend. Urbanization can lead to high levels of primary productivit T EMesapak(® 19 Signal Bute (10)

epend. L g L p y p_ Yy 8. Glendale CC (12) 20. South Mtn (1)
due to the lack of seasonal variation within the urban habitat 9. Gibert (10) 21. Tempe (10)
(McKinney 2002; Schocat et al. 2004). Due to the high levels of 10. Glendale (7) 22. Thunderbird (10)
primary productivity, some species thrive in the urban environment ; Goodyear (7) 23. Ven Buren (11)

Horse Ranch (10)

and exhibit high levels of population growth (Faeth et al. 2005).
Urbanization can have varying effects on the population genetic
structure of different species and thus an understanding of historical 4 :
population dynamics is critical if we wish to understand why some g ckeye, cibe &
species thrive in urban environments. e P B AL
Q 5 ‘w,
¥

" e

—
Fountain.

=

6as$ A 3
X - . . a - Grande Q-Mjﬁ
As the fifth most populous city in the United States, Phoenix, AZ has uisRio- : o

experienced explosive growth and rapid urbanization (US Census rado Sm;;»*"e 2 Green
Bureau 2009). Although researchers have found that predator ) i I_\'E"E?r&s'
Heroica. &1

diversity has decreased, there has been growth of a few urban
exploiters (Faeth et al. 2005; Schocat et al. 2004).
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The Western black widow spider, Latrodectus hesperus, is an urban  f§ sample localions inside and ouside the |WI_|
exploiter and medically relevant pest species native to the desert Phoenix metopolitan area e
Southwest. Populations of L. hesperus can be found in both highly
urbanized Phoenix metropolitan areas as well as undisturbed METHODS
Sonoran desert (Fig. 1). Recent surveys of both urban and desert
widow populations have shown that there are clear ecologically
relevant differences (Johnson, unpublished data). Although urban
sites characteristically have abundant food sources (e.g. insects
attracted to trash receptacles), urban spiders have significantly lower
reproductive output and egg condition, perhaps due to increased
competition. While it is clear that there are important ecological and
behavioral characteristics of the black widow, what the impact of
urbanization has on dispersal and population differentiation is
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DISCUSSION
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