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Appendix 1 

Experimental enclosures 

Prior to establishing the treatments, all tanks were cleaned with a dilute bleach solution and 

thoroughly rinsed. On 27 and 28 January and 2012, tanks were filled to a depth of 50 cm (tank 

height was 61 cm) with water sourced from Lake Berryessa (Napa County). On 29 January, 16 kg 

of rinsed beach sand was added to each tank in order to provide a natural substrate. Nutrients were 

added to form the foundation of the food web. Fast-release nutrients (50 g of Purina rabbit chow) 

were added in two doses on 30 January and 6 February. Slow-release nutrients consisting of 3 l of 

grass-clippings from the Jepson Prairie Preserve were added on 8 February. Zooplankton were 

collected on 5 February from four known CTS breeding ponds in the Ohlone Wilderness, mixed 

together, and distributed among the tanks (0.75 l to each). 

 

Experimental animals 

The salamander larvae used in the experiment came from two different matings. Both matings 

occurred in additional cattle tanks filled with Lake Berryessa water. One mating was between a pair 

of animals from the UC Davis tiger salamander breeding colony. These animals had been collected 

from the wild as larvae, but had been housed in the colony for five or six years. The female was 

from the Jepson Prairie Preserve, and the male was from the Los Vaqueros Watershed (Contra 

Costa County); these two sites are approximately 70 km apart, share the same mitochondrial DNA 

haplotypes, and are closely related members of the Central Valley CTS subgroup (Shaffer et al. 



2004). The other mating was between a wild pair that were caught during their breeding migration 

at the Jepson Prairie Preserve. Egg deposition was noted on 10 and 11 February and eggs were 

collected on the 19–21 February. Eggs were transported to the colony, gradually introduced into 

10% Holtfretter’s solution, and housed at 14°C in 4-l plastic shoeboxes with 15 eggs per box. Eggs 

were monitored daily and any deformed or infected eggs were removed. Hatching occurred 28 

February – 10 March. Larvae were fed an ad libitum diet of brine shrimp Artemia salina and had 

their water changed every four days. 

 

Stocking regimes and timing of stocking 

Corisella, C. californicus and Gastropoda were collected from seven CTS breeding ponds in the 

Ohlone Wilderness on 6 April. On 8 April, these prey species and the CTS larvae were introduced 

to the cattle tanks, and we count this as the start of the experiment. At the time of introduction, the 

CTS larvae averaged 23 mm SVL with no significant variation among treatments (F7,39 = 1.1, p = 

0.36). Pseudacris regilla were collected from five CTS breeding ponds in the Ohlone Wilderness 

and Sunol Regional Wilderness on 1 and 3 May and introduced to the cattle tanks on 2 and 4 May. 

At the time of the P. regilla introduction, the CTS larvae averaged 46 mm SVL. Until they reach 44 

mm SVL, CTS larvae only consume zooplankton (Searcy et al. unpubl.), so the delay in the addition 

of the P. regilla tadpoles probably had little effect on larval growth rate. Pseudacris regilla tadpoles 

were added after all of the other prey species because none of them had hatched by 6 April. Over 

the course of the experiment, the CTS larvae were monitored visually a minimum of once every six 

days to check for metamorphs. They were also captured and measured once every 14–16 days. 

 

Experimental endpoints 

The first metamorphosed larvae were detected on 24 May, after which all larvae were counted every 

three days. Metamorphosed larvae (those that had completely resorbed their gills) were weighed, 

measured, and removed from the tank. On 20 June, two larvae from the drying treatment were 



found dead, presumably from heat stress (water depth was 10 cm and water temperature 33°C). At 

this point we ended the experiment. All larvae that were close to metamorphosis (tail fin resorbed 

to, or posterior to, the pelvic girdle) were weighed, measured, and included in the analyses, as we 

often find salamanders at this developmental stage emerging in the wild (Searcy and Shaffer, 

unpubl.). All other larvae (18 individuals) were eliminated from the analyses. Eliminated larvae 

were clustered in the high larval density, high water level treatment combination (16 out of 18 

individuals). 

 

Statistical analyses 

To compare the parameter estimates from the field model to those from the mesocosm model, we 

first scale-corrected both estimates and standard errors by dividing the estimates and errors from the 

mesocosm model by the x-fold treatment difference between the low and high level treatments, and 

by dividing the estimates and errors from the field model by the x-fold change in the predictor 

variable represented by a difference of one unit (i.e. by e when the predictor variable was log-

scaled). We then took the difference between corresponding field and mesocosm parameter 

estimates and calculated 95% CIs around these differences to test whether they differed 

significantly from zero. 
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