Developing a Countywide Arroyo Toad Monitoring Plan

Left — Desiccated arroyo
toad excavated almost 1
meter underground
during drought (2016)

Right — Desiccated
spadefoot tadpoles in

created vernal pool
habitat (2015)
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EXAMPLE OF A GOAL AND OBJECTIVE:
The Arroyo toad is an MSP SO Species.
Arroyo toad Goals and Objectives are in Table 2-2.6, of the MSP

The MSP includes the following summary:

“Existing known significant occurrences should be visited annually, outside of
the core breeding season (March to July) to inspect and reduce threats that can
be managed at the local scale (e.g. road crossings, illegal encroachment, off-
road vehicle use, non-native plants, trash dumping, grazing by livestock, and
incompatible human recreation). Surveys for arroyo toad should be conducted
in MUS to determine if significant occurrences occur on Conserved Lands, and
surveys should continue to be conducted in MUs 3, 4, 5, and 6 in known
occupied and potential habitat to determine current distribution and status of
arroyo toad, collect data on threats and habitat covariates, and identify
management needs. In addition, USGS has collected tissue samples from
arroyo toads captured during surveys. Tissue samples should continue to be
collected during arroyo toad surveys and all material should be used to
conduct a genetic study to evaluate the degree of genetic variation within and
between populations and to possibly identify genetic bottlenecks or barriers.
This information will also be used to determine source populations to use in re-
establishing arroyo toad in previously occupied areas. An arroyo toad working
group should be convened to review data on occurrences and threats and to
develop long-term goals and objectives and appropriate management actions.’
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Figure 1. (a) Regional mean North American Drought Atlas (NADA) PDSI for Central and Southern California (33°N to
38°N and 118°W to 125°W; black line) and instrumental June through August NOAA Climate Division 4-7 PDSI (solid
red line) for the observational period 1895 to 2014 [Vose et al., 2014]. The JJA season is chosen to match the NADA
reconstruction target. Uncertainty (10) calculated as the root-mean-squared error from the residual fit of the NADA to
the instrumental series shown as the shaded gray region. The red line and star indicate the 2014 value. (b) Distribu-
tion of the composite NADA-NOAA JJA PDSI values for the period 800 to 2014. The 2014 value is indicated by the red
line and is labeled. (c) Long-term (800 to 2014) composite NADA-NOAA (black line) and instrumental (solid red line)
PDSI. The horizontal dashed red line and star indicate the 2014 value. Uncertainty on the composite calculated as the
root-mean-squared error from the residual fit of the NADA to the NOAA instrumental series shown as light (26) and dark
(16) shaded gray regions.

PRECIPITATION ANOMALY

Figure 4. Bivariate distribution of the composite JJA NADA-NOAA PDSI

and October-June reconstructed normalized mean precipitation anoma-

lies. The 2014 value is indicated by the red star and dashed red lines

and is labeled. The blue curve shows the least squares second-order deviations below the long-term (800-2014) mean (Figure 1b) and the cumulative 2012-2014 drought is

::cl),’,n;';:tl,::.;?,the data. Dashed black ines show the zero values for he worst unbroken drought interval of the last millennium (Figures 3a and 4). Precipitation for 2012-2014
as indeed low but is less than 1.5 standard deviations below the reconstructed long-term normalized
regional mean and not unprecedented over the last seven centuries, neither on the annual nor 3 year time
: scale. These observations from the paleoclimate record suggest that high temperatures have combined
ith the low but not yet exceptional precipitation deficits to create the worst short-term drought of the last

science for a changing world R R R X
millennium for the state of California.




Map A: Change in average temperature
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Conceptual Model for Arroyo Toads in Sweetwater River Below Loveland Dam *
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Assessing the Risk of Loveland Dam
Operations to the Arroyo Toad (Bufo
californicus) in the Sweetwater River
Channel, San Diego County, California
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and Gregory 0. Mendez*
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Figura 11. Conceptual model of different effects of Loveland Dam operations on arroyo toad breeding:

altered flow amount and timing, altered coarse sediment supply, water quality, and flushing out IlfGlC;Iil:s.
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Longevity and population age structure of the arroyo
southwestern toad (Anaxyrus californicus) with drought
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Joint estimation of habitat dynamics and species
interactions: disturbance reduces co-occurrence of
non-native predators with an endangered toad

David A. W. Miller™, Cheryl S. Brehme?, James E. Hines', James D. Nichols' and
Robert N. Fisher?
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Fig. 1. Possible states in our multi-state occupancy models for the
dynamics of toads, predators and habitat.
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Integrating Multiple Distribution Models to
Guide Conservation Efforts of an Endangered
Toad
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Fig 2. Modeled potential distribution of the arroyo toad in California. This pi Fig 4. Comparison of two models of the distribution of the di California.
the modeled potentialdistibution of the arroyo toad n streams and stream-side areas of southwestern This map was derived from two models forthe distribution of the amoyo toadin Califoria. Both
California. Input data for the model indluded pr da stable, long-term models focused on streams and stream-side areas, and used relatively stable, long-term predictor variables
oil, . The Random Forests cts of soil, A . The firstmodel (potential model) only used those
algorithm was used to develop the model, from whloh we predicted the probabilty of arroyo toad presence predictor vari nd i i that may be suitable for the species based on intrinsic
throughout our study area. The model performed well, with an Area Under the Receiver Operating Curve of characteristics of the landscape. The seoond model (current model) also integrated more dynamic variables
0.957 and a True Skill Statistic of 0.809. The lowest modeled probability of arroyo toad presence for asite associated with current land cover conditions, and was designed to identiy sites that may be suitabls for the
known to have arroyo toads was 0.435. Sites with modeled probability of presence lower than this value were species, ints of land cover istics. This map represents the differences in predictions
: designated as not habitat (blue) andsites with probabilities of presence greater than or equal to this value among the twomodels: black areas represent sites for which prediction of habitat did not change from the
science for a changing world were designated as habitat (yellow). Basad on this model, of our 46,305 sample units, arroyo toads were potential t the current mode; blue represents sites precicied as potential butnot current habitat, and yellow
predicted to occur in 14.37%. represents sites predicted as cument but not
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Monitoring Assessment & Research Unit

California Water Quality Control Board — San
Diego Region
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