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Invasional meltdown: Invader—invader mutualism facilitates
a secondary invasion
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Declines in Cats over Time

Winter 2014 Summer 2014
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Monthly Detections
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Herrera et al., 2022
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Integrated SCR-Occupancy










Python Prevalence
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Detecting Pythons

Diel Activity Patterns
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Timelapse Detection




KLCM and KLWR Density Estimates by Session
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Enigmatic Declines of Rattus

* Apparent collapse of Rattus releases KLWR

Species
Black rat
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McDonald et al., 2024




The Rise of Sarcocystis spp




1—— Sarcocystis singaporensis (AF434057)

Country

Intermediate host(s)

Definitive host(s)

brown rat (Rattus norvegicus),

reticulated python

L Sarcocystis singaporensis (KY513624) Thailand | | 2ndicoot rat (Bandicota indica) (Malayopython reticulatus)
0.993 Sarcocystis zamani (ON972386) Malaysia | ricefield rat (Rattus argentiventer), bandicoot reficulated python
L Sarcocystis zamani (KU244524) Indonesia | rat, wood rat (R. tiomanicus), black rat (R. rattus)
2553 — Sarcocysris sp. (KC201639) Germany**| unknown green python (Morelia viridis)
Sarcocystis sp. (U97524) USA Microtus sp. Eastern massasauga (Sistrurus catenatus)
Sarcocystis sp. (KF309698) China Yunnan red-back vole (Eothenomys miletus) unknown
o4 Sarcocystis sp. (KU891600) USA unknown rat snake (Pantherophis alleghaniensis)
1—— Sarcocystis nesbitti (HF544324) P reticulated python
Sarcocystis nesbitti (KY513626) U . amethystine python (Simalia amethistina)
Sarcocystis sp. (AF513489) Mt. Kenya bush viper (Atheris desaixi )
olas| pazs 53r¢ocysﬁs atheridis (AF120114) Uganda lab mice and Meriones (exp.) Nietche's bush viper (Atheris nietschei )
i Sarcocystis sp. (AF513491) horned viper (Pseudocerastes persicus)
Sarcocystis clethrionomyelaphis (KF309701)
Sarcocystis clethrionomyelaphis (KF309700) China Yunnan red-backed vole beauly rat snake (Eiaphe taeniura)
Sarcocystis clethrionomyelaphis (KPO57504)
Sarcocysns.sp. MA#347 (AB251613)* Japan raccoon (Procyon lotor) aberrant host unknown
. Sarcocystis sp. NP#023 (AB251614)*
' Sarcocystis sp. (ON979684) Indonesia | ricefield rat unknown
\ 0015 Sarcocystis zuoi (KU341119) beauty rat snake?, keeled rat snake
Sarcocystis zuoi (KU341118) Thailand | Malayan field rat (Rattus tiomanicus) (Ptyas carinata)?, king rat snake
Sarcocystis zuoi (KU341121) {Elaphe carinala)?
f Sarcocystis scandentiborneensis (MN733817) Malaysia | PYgmy and large treeshrews
ysia o unknown
I Sarcocystis scandentiborneensis (MN733816) (Tupaia minor, 7. tana)
0471 Sarcocystis attenuati (MZ826981)
Sarcocystis attenuati (MZ826982) China Asian gray shrew beauty rat snake
0e 0.77 Sarcocystis attenuati (MZ826985) (Crocidura atlenuata)
Sarcocystis attenuati (MZ826983)
Sarcochrfs zuol (1Q029112) China brown rat king rat snake (exp.)
Sarcocystis zuoi (/Q029113)
0.15 0.e00[ Sarcocystis muricoelognathis (OR976520) China brown rat, Whitehead's spiny rat radiated ratsnake (Coelognathus radiatus)
Sarcocystis muricoelognathis (OR976521) (Maxomys whiteheadi) black cooper rat snake (C. flavolineatus)
0.
= Sarcocystis zuoi (KU341 120) Thailand | Malayan field rat unknown
O;’ :: arcocy D. D POty D
08 Sarcocystis sp b!ack rat Haplotype 2 USA Black rat unknown
Sarcoc stls sp. black rat Haplotype 3
Sarcocystis ca
Sarcocystis neurona (HQ709144J
Sarcocytis rileyi (HM185742)
Sarcocytis rileyi (OR416136)
Sarcocystis halieti (MF946587)
Sarcocystis halieti (MH130211)
Sarcacystis lutrae (MF596215)
Sarcocystis lutrae (MG272295)
Sarcocystis cymruensis (MG564723) Numerous brown rat domestic cats (exp.)
Sarcocystis cymruensis (MT372784) T o]
. ank vole elnrionomys glareoius,
Sarcocytis myodes (OM523015) Lithuania | yellow-necked mice (Apodemus flavicollis) unknown
Sarcocytis myodes (OM523016) common vole (Microtus arvalis)
Sarcocytis ratti (MK425189) Latvia black rat unknown
Sarcocytis ratti (MT372787) China

— Toxoplasma gondii (M97703)
0.03

McDonald et al., 2025




What about Mesopredators?

Raccoons Opossums
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Crandall et al., 2024
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The OPP Trapping Effort

4,080 trapnights
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Feral Cat

L] Opossum
Raccoon

B Trap Open
Turkey Vulture




Data Collection

Everglades Cooperative Invasive Species Management Area



Collared Opossums

216 tagged

116 M
* 100 F

142 collared



Tracking Individuals




Group Effort!
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Specific Mortali

Cause

Cause of Death

python predation

B road mortality
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Survival Estimates

146 collared opossums

ORCA-1 @‘

Kaplan—-Meier Survival Curve by sex

Strata =+ fem =t mal

£
]
3
=
a

S
E

=
]

000 =

Time (days)




Monthly Cause-Specific Survival

Distribution of Survival Rates by Month - All Mortalities
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Comparing Methods

Table 1. Mean lengths (total and SVL) and weights of Burmese pythons
(Python bivittatus) collected in Key Largo, FL, USA stratified by survey
methods, 2023-2025

Mean Total Mean SVL
Method (cm) (cm) Mean Weight (g) Total

Contractor 143.97 127.47 3,041.37 31
DOR 113.49 111.47 2,405.92 26
Incidental 239.24 210.37 9,606.72 28

Pvthon prey 301.21 268.43 15,327.73
Total 186.75 170.16 6725.20

Everglades Cooperative Invasive Species Management Area



Population Models

Adult Female Survival
Fecundity

Juvenile Survival




Future Work

* |s this scalable?
 Should we scale it

* Integrating data
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Distance from transect

Detection Probability

(A) Detection Probability
[Distance from opossum]

(B) Species Co-occurance
[Step-selection function]

Demographic Variable

Vulnerability

q

(C) Opossum Vulnerability
[1- probability of survival]
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