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Objectives:

We propose to quantify key attributes of species populations, communities and environmental variables that
constitute representative kelp forest ecosystems within and outside of many of the MPAs in the CCSR. The
proposed sampling design and estimated response variables are intended to provide a baseline for future
assessment of the effectiveness of the CCSR MPAs in fulfilling their objectives as articulated in the MLPA
Master Plan. Monitoring and evaluation can be designed to estimate ecological responses at three key
spatial scales; individual MPAs, among subsets of MPAs, and across the entire network. Evaluation at each
of these spatial scales is fundamental to any adaptive management of the MPAs. We propose a spatial
sampling design that attempts to balance sampling effort at all three spatial scales and includes
comparisons inside and outside MPAs, and among MPAs, at each of these spatial scales. Three key criteria
of “Baseline Indicators” are defined by the MLPA and articulated in the Master Plan. Response variables
identified to be monitored in our Methods section meet criteria 1 and 2 and are readily quantified using
well-established diver-based sampling designs (thereby fulfilling criterion 3). Proposed response variables
are directly related to those recommended for assessment and necessary to answer the overarching
questions posed in Table 6 for MLPA goals 1 and 2. Diver surveys will provide data for all focal species
identified in Table 10 of the Baseline Monitoring Plan.



Methodology:

Our sampling approach (survey design and sampling protocols) is modeled largely after the large scale,
long-term kelp forest monitoring program developed over the initial eight years of PISCO and incorporated
into the CRANE program. All of the data used to estimate biological variables are collected visually by two
teams of scuba divers that survey over a period of four months (mid-June to mid-October). Our proposed
sampling design is characterized as a stratified random permanent sampling design. Three criteria are used
in the selection of potential reference sites; (1) they are of as comparable habitat as possible to sites
sampled within MPAs, including reef geomorphology (substratum type and relief and reef slope) and
oceanic conditions (exposure to swell, upwelling conditions), (2) they are as close as possible to nearby
MPAs, but outside of a 0.5 km buffer zone to reduce the effects of regulatory treatments (inside versus
outside MPAs) on one another, (3) the fundamental sampling unit (“cells”) are distributed randomly among
possible sample cells met by criteria 1 and 2. We will use existing CDFG aerial digital images of historic
kelp canopy cover to identify the distribution of kelp forests within each of the MPAs and corresponding
reference areas that we propose to sample. Within each of these areas, four sampling cells will be selected
randomly. Fish densities and size frequencies are estimated from a total of twelve 30 m-long transects
stratified across four depth strata (20 m, 15 m, 10 m, and 5 m) within the forest. Three 30 m-long transects
for sampling invertebrates and macroalgae are similarly distributed across each of three depth strata (20 m,
12.5 m, 5 m) within the forest. Species and environmental variables that we have identified to sample are
based on lists identified in the Baseline Monitoring rfp and additional species and environmental variables
we and the scientific literature have identified as indicators of ecosystem structure. These include
population density and cover, fish and invertebrate size frequency distributions, substratum composition,
physical relief and water temperature. Aspects of analysis, data management and coordinated
collaborations with other monitoring programs will be based on past and ongoing efforts by PISCO.

Rationale:

Over the past decade, global and regional efforts to employ MPAs as tools for both marine conservation and
fisheries conservation have escalated rapidly. Now, more than ever in the history of California’s
management of marine resources, agencies are being held accountable for policy decisions and are
compelled to provide both clear statements of MPA objectives and the means by which effectiveness will be
measured. The MLPA requires assessment of MPA effectiveness every three years for the continued
implementation of an MPA. This accountability stems from two concerns. First is the limited financial and
human resources available to develop and implement management strategies. Second is the perceived,
potential, or realized impacts that regulations have on stakeholders, who for this reason demand
accountability for regulatory policies. The sooner the benefit (or cost) of a management approach is
evaluated and recognized, the more quickly that approach can be targeted (or steered clear of) for allocation
of resources. The design of realistic and achievable conservation targets, and the measurement of their
effectiveness, will be crucial to the successful establishment of new MPA sites and to their long-term
success through adaptive management.

Accomplishments:

Cost effective collection, management and analysis of monitoring data generated by the diversity of
monitoring programs involved in the Baseline Monitoring Program requires integration of monitoring
designs and close collaboration among investigators. Our integration with other monitoring programs
includes ongoing collaboration with other programs sampling kelp forest ecosystems (e.g., PISCO-UCSB,
Reef Check, INMER, Monterey Bay National Marine Sanctuary, Collaborative Fisheries Monitoring, CDF&G
biologists, and ROV work), as well as monitoring of separate but related deep rocky reef ecosystems (Starr
and Yoklavich). The existing large-scale, long-term kelp forest monitoring program conducted by PISCO
along the central coast of California (http://www.piscoweb.org/research/community/subtidal) reflects the
development of an infrastructure (expertise and facilities) that is necessary to conduct the proposed
assessment. Survey results generated by this project will be directly comparable to several years of
existing surveys at many of the MPAs and reference areas in the CCSR.
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