Comment# Reviewer Comment

The proposed study seeks to examine water temperature and amphibian populations in first-order non-fish-bearing streams. The
study design appears to address two separate questions given that the focus of the temperature component is on water column
stream temperatures as consistent with forest practice rules. However, water column temperatures may not apply to the habitats
where amphibians are typically present —i.e., beneath rocks or within substrate. The temperature sensors are also planned to be
placed at intervals throughout each reach but not co-located with the amphibian surveys. The study design should be augmented
to include temperature monitoring in the locations where amphibians are found during amphibian surveys, or to provide more
detailed justification for this apparent disconnect between the two components.

complete
X

Author Response to Reviewer

We agree, this is addressed in many places. The resource of interest to
CMER is the overall stream temperature, not the temp in the microhabitats
being used by individual amphibians. See response to comment 9.

We recommend the study design incorporate road disturbance as a covariate. Roads are not mentioned in the study plan, but are |x

likely to be a confounding factor if any of the study reaches contain road crossings. The study design should also address the We added text to the amphibian data collection section that clarifies we will

possible occurrence of other common forms of disturbance, such as blowdown. adjust amphibian plot locations to avoid road crossings. We don't anticipate
that many of these small headwater streams will have road crossings. See
response to comment 27.

Longitudinal temperature surveys: With only two surveys conducted at 10 sites, this component may not be worth the additional |x

time, effort, or cost. While the identification of thermal heterogeneity that is not captured by the continuous temperature
monitoring is a valid objective, the use of “snapshot” surveys on a limited number of reaches may not provide useful information
in the context of the study questions. Thermal heterogeneity is generally most strongly expressed during low flows on warm,
sunny afternoons, and there is a risk that the timing of surveys may not capture these conditions in a consistent way across sites.
Consequently, it is unclear how the data from these surveys would be analyzed in a meaningful way. If these surveys are retained
in the final study design, the sample size, both spatially and temporally, would likely need to be increased to provide meaningful
results. As an alternative, the time and effort could be used to collect temperature data in locations where salamanders are found
to better relate to amphibian-related questions.

We agree and decided to remove thermal heterogeneity sampling. Also see
response to comment 36.

It would be useful to augment the objectives and critical questions by providing clearer statements of specific X

hypotheses/questions. As written, the critical questions do not provide enough information to understand what will be

quantified and compared, and what specific analyses would be applied. Some of these details become apparent later in the

proposal, but it would be most helpful outline these in the critical questions for an immediate understanding of the scope of this

work. Some specific comments/questions related to the critical questions are provided below.

Critical questions

¢ How are annual and seasonal? stream temperature and FP-covered stream associated amphibians (e.g., torrent salamanders)

associated with spatial and temporal patterns of surface water expression in discontinuous segments in Np reaches during

summer low flow?

¢ How does annual and seasonal? Summer maxima? stream temperature in discontinuous segments in Np reaches vary across a

range of stream and stand characteristics?

* Do stream-associated amphibians utilize discontinuous segments in Np reaches and, if so, do occupancy and/or abundance

differ from reaches with continuous surface flow? -as written this is confusing as to whether this will compare within a stream

occupancy based on flow conditions or across streams; the term ‘reaches’ suggests comparing reaches within the same stream,

but | think this analysis will be across streams?

* How does FP-covered stream-associated amphibians use of discontinuous segments in Np reaches vary based on site- specific Critical questions are developed early on in the process at CMER and these

factors (e.g., lithology, topographic variables, stream? temperature, etc.)? are consistent with how CMER approaches this. See response to comment
5.

Consider using trail cameras to verify dry segments and/or when sensors are subjected to dry periods — perhaps in a subset of X The PT discussed this option at length during our study design development

sites. and for a variety of logistical reasons we really don't believe this is a viable
option for this study. Based on previous efforts using trail cameras to see
the hydrology of these very small, incised, densely vegetated streams is not
reasonable.

There will be 15 sites selected in the 20 HUC12 watersheds. It is stated that not all selected sites are assured access by private X Landowner willingness is an inherent challenge with CMER studies. We

landowners. Does this situation pose a risk of bias toward landowners with different land ethics or practices?

incorporate this in the Project Risk Analysis Section. We are focused on
evaluating the nature of these streams and their potential influence on
resources of interest to the program. Landowners all follow the same forest
practices rules.




Additional detail is needed to describe the analytical approaches to be applied. The descriptions of statistical modeling
approaches are too vague; specific types of models are often not specified.

For example, while the proposal indicates that multiple regression models would be used to analyze inter-site temperature
variability, the specific covariates to be included as predictors are only identified in a general way, with no details about how they
would be quantified — e.g., what specific variables would be used to quantify upland and riparian characteristics. Further, how the
proposed covariates relate to guiding hypotheses is not identified, nor is there sufficient consideration of the underlying
assumptions: while Table 7 indicates that the error terms will be assumed to be Gaussian, will they also be assumed to be
independent?

We expanded upon the statistical analysis section in response to this

7 There is also no information about how competing models/predictors would be evaluated. For example, would competing overall comment. This study is observational in nature, and cannot evaluate
models be assessed based on an information criterion like AIC, or would the analysis follow a conventional null hypothesis specific hypotheses. Rather, our goal is to understand associations
significance testing approach? The proposal should state explicitly which variables will be response and which predictors and between stream flow, amphibian use, and covariates of interest (including
justify the models to be applied in relation to underlying assumptions, particularly in relation to spatial and temporal those influenced directly by management). We do not intend to do model
autocorrelation and assumed probability distribution of the error terms. For the analysis of intra-site temperatures, almost no selection with AIC or related criteria as we are interested in exploring
information is provided about the proposed statistical modeling. While the proposal does list candidate covariates and random potential relationships solely. Similarly, null hypothesis testing doesn't
effects for the amphibian analyses, and also identifies the potential use of hierarchical models to address the spatially nested have any utility in an observational setting in which hypotheses are not
study design, the types of models to be applied are not stated. For example, for occupancy, would a logistic regression model or a being evaluated. As for the modeling, occupancy is a binomial response
more complex form of GLM be applied? and we need to account for the hierarchical nesting of sites within HUC12s
so we will use a GLMM.

A specific concern related to temperature analyses relates to the calculation of metrics such as 7DADM for cases where a logger |x

becomes dewatered for part of the study period. For dewatered sensors, would 7DADM be NA given the missing data, or would it we will deploy multiple loggers at each site to help reduce the risk of all

8 be computed for the period during which the sensor was in water. loggers at a site being dewatered. It depends on the period of dewatering, if

we capture the hottest heat wave in July and the site goes dry in
September, we would consider using it. If we think we missed the peak
summer heat we would consider it NA.

Consider using climatic covariates such as precipitation, instead of year as a random effect, to capture spatial and temporal X We may not be understanding this recommendation. Random effects need

variation in climatic factors likely to influence both amphibian and temperature response. to be categorical and are used as grouping variables to account for

9 structural aspects of the study design (sites nested with in HUC12s, lack of

independence across years). This may vary by analysis. We will consider
using annual precipitation where appropriate (e.g., surface water
expression).
Annual longitudinal flow surveys: X
-Recommend using high resolution GPS unit (Bad EIf or Eos Arrow) to document flow status throughout stream reaches so these
can be adequately mapped. The unit can connect via Bluetooth for seamless collection with Survey123. Also recommend high
10 resolution GPS to pair with longitudinal temperature surveys (if those still occur).
-Consider using FLOWPER from USGS to conduct surface flow surveys. This will allow data to be contributed to the USGS with
public data releases, and will enhance likelihood these data will be actually be incorporated into future USGS flow models if high
resolution GPS is used in conjunction with data collection.
See comment 38 for GPS response. See comment 56 for FLOWPER response
Greater clarity regarding focal species is required to justify study design choices. X
Site selection appears to favor targeting of torrent salamanders, but also acknowledges coastal tailed frogs and giant
1la salamanders. This messaging is inconsistent throughout the study plan. We only learn later in the site selection section that the

discontinuous segments are more likely to accommodate torrent salamanders, whereas coastal tailed frogs and giant
salamanders should be more prevalent downstream. The target animal(s) need to be explicitly stated as well as a rationale for
this focus to justify the study design.

We substantially revised to more clearly articulate amphibian species and
the site selection process. We also articulate how amphibian species and
life stages will be handled in the analysis.




11b

If focused on coastal tailed frogs, it is unclear how this design would account for timing of metamorphosis, which will also co-vary
with stand age, temperature, and elevation which may all be highly correlated in these study sites. How can this study account for
this if only surveyed at a single timepoint in the summer?

We don't intend to account for the timing of metamorphosis. Coastal tailed
frog spend multiple years in the stream as larvae so metamorphosis and
movement away from the stream will not be occurring synchronously for all
larvae in the system. Because larvae are restricted to the stream and post-
metamorphs are not (as well as other considerations, including diet and
movement) we will analyze larvae and post-metamorphs separately, a
detail that has been added to the study design. We will have more
confidence in our larval estimates than post-metamorphs since they are
restricted to the stream channel, another detail added to the text.

11c

Giant salamanders have been more extensively studied, and there are quite a few papers that explore how they vary with stream
size, water presence, and substrate size. However, these appear to be of least interest in this design as it is inconsistently
included here.

They are not FP-covered species under the HCP, so they are not a focus of
FP AMP research. However, past AMP research has included them as they
have been observed in large enough numbers in other efforts to include in
a robust stastical analysis. In previous efforts, there was more certainty that
they would be encountered across sites and in sufficient numbers. We will
include an analysis of giant salamanders in the current effort if we
encounter them in adequate numbers. We cleaned up our introduction of
the amphibians and how each are considered relative to the study design in
our text.

11d

The authors should provide a clear explanation of these distinctions and how different species’ needs may be accounted for,
develop study designs to suit each species, and clarify how the findings would be reported for species not expected to be
prevalent in discontinuous segments of Np reaches.

We revised the text throughout to: 1. more clearly identify species of focus,
2. clarify "other species" that could be included, 3. discuss the varying
distribution of the species throughout the longitudinal Np network and
potential implications for sample size and hence robust statistical analysis.

1le

It appears torrent salamanders are the focal species of the study design. eDNA is considered better in detecting torrent
salamanders, especially given their preference for seeps, hyporheic, or subsurface portions of stream channels. Consider
including eDNA approaches to enhance detection.

We have revised throughout that Torrent Salamanders are not the focus
per se, but also to acknowledge that we may encounter them in greater
numbers due to differences in species distributions throughout the
longitudinal stream network. However, we don't believe the assertion that
eDNA is better at detecting torrent salamanders is consistently true. The
most recent relevant research relative to WA state torrent salamander
detection and eDNA that we are aware of (Chris Cousins, PhD candidate,
0SU, unpublished findings) suggests that eDNA does detect torrent
salamanders but not consistently across all sites and samples. Further,
there was a difference in the detection rates across the two species
evaluated (Columbia v. cascade torrent salamanders), with the latter being
detected less consistently with eDNA. We feel fairly confident in our ability
to detect torrent salamanders with our suggested visual light touch
approach, and intend to use a multi pass resample approach to estimate
and adjust for imperfect detection, which also allows us to use covariates in
the detection model to account for the potential influence of things like
stream temp on detection probability.




