
two years during a time when exotic predators were removed from Crocodile Lake National Wildlife Refuge. We used multi-state 
dynamic occupancy models to evaluate changes in woodrat distribution and stick-nest building behavior in response to predator 
removal. The distribution of woodrats at supplemental nests increased from < 25% to nearly 50% in the two-year period. 
Furthermore, woodrats commonly built stick-nests on top of supplemental nests post-predator removal, which followed a gradient 
away from areas with source domestic cat populations and individual pythons. We suggest that stick-nest building is maladaptive 
in the presence of novel predators, which has implications for trophic cascades because woodrats are ecosystem engineers, 
providing refugia for other species, concentrating woody vegetation for decomposition, and dispersing seeds on the island of Key 
Largo. 
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Australia’s digging mammals: foraging beneath the surface contributes to ecosystem services 
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The digging activities of mammals, although small at a local scale, are important for broader scale ecosystem services within 
landscapes. Australia has a large number of digging mammals that are identified as ecosystem engineers through their 
bioturbation of soil. Of these 29 species, approximately 70% are threatened, with mammals such as bandicoots, bilbies and 
bettongs having undergone substantial population and range declines within the last 200 years due to multiple threats. Our study 
examines how the southern brown bandicoot (Isoodon obesulus), a persisting marsupial in novel peri-urban environments, can 
alter soil nutrients and plant growth, subsequently influencing ecosystem functioning. We examined soil nutrients of foraging pits 
along the pit profile (in the pit, the discarded spoil heap, and undug ground) and examined seedling growth rates using soil cores 
collected from the same locations. The excavated spoil heap contained higher amounts of nutrients essential for plant growth 
(e.g. potassium). Seedlings grown in the spoil soil were the largest plants; being 1.5 times taller than seedlings grown in undug 
soil and double the height of seedlings grown in pit soil. The foraging actions of bandicoots alters soil nutrients, creating 
microhabitats that facilitate plant growth. We believe the extensive loss of Australian digging mammals is associated with a 
concurrent loss of ecosystem services, suggesting that the health and functioning of Australian landscapes may have drastically 
altered as these species declined. The reintroduction of digging mammals may therefore be essential, not only for species 
conservation, but also for ecosystem restoration. 

437  

Does the loss of tree hollows contribute to the decline of arboreal mammals in northern 
Australia? 
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The drivers of northern Australian mammal decline remain highly uncertain, but one of the main hypotheses is habitat 
simplification. Of the nine mammal species that have declined markedly in northern Australia, six are arboreal (including semi-
arboreal and scansorial) and typically use tree hollows as daytime shelter. These species have contracted to the wetter, coastal 
parts of their range, where large trees happen to be most abundant. Given evidence that tree hollows are a critical limiting 
resource for a range of arboreal fauna in southern Australia and historical declines in the abundance of hollow-bearing trees have 
severely impacted populations of these species, we investigated the drivers of tree-hollow availability in the tropical savannas of 
northern Australia and assessed nestbox use as a potential conservation management tool. Cyclones, termites and intense fires 
selectively destroy large, hollow-bearing trees in tropical savanna woodlands. In a coastal refuge where mammal assemblages 
are still fairly intact, 41% of all nestboxes deployed were used within a one year period by threatened arboreal species, indicating 
the viability of nestboxes in arboreal mammal conservation efforts. The rate of nestbox use was significantly correlated with the 
abundance of tree hollows in the surrounding landscape. Managing fire regimes to minimise the loss of large, hollow-bearing 
trees at both local and landscape scales is critical to reversing arboreal mammal declines. Augmenting natural den sites with 
artifical nestboxes may be an effective way of boosting local populations of arboreal mammals. 

438  

A shifting baseline: δ15N analysis of individual amino acids to track ecosystem changes 
across the late Pleistocene extinction 
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1. University of New Mexico, Albuquerque, New Mexico, United States of America 
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One of the likely consequences of the late Pleistocene megafauna extinction was a reorganization of mammalian communities, 
including trophic niche shifts of medium- and small-bodied mammals. Traditionally, nitrogen isotope (δ15N) analysis of bulk tissues 
is used as a proxy for trophic level. However, interpreting temporal or spatial changes in δ15N values is complicated by potential 
concurrent shifts in (baseline) δ15N values of primary producers. δ15N analysis of individual amino acids (AAs) provides a way to 
simultaneously track trophic level and baseline δ15N changes. ‘Source’ AAs are routed directly from diet and so their δ15N values 
do not change with trophic level, whereas ‘trophic’ AAs show a strong relationship between trophic level and δ15N. Here we apply 
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