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HABITAT CONDITIONS: Rocky Intertidal

2.1.4 Rocky Intertidal

Contributors: Richard F. Ambrose’, Carol Blanchette?, Steven N. Murray?, Pete Raimondi*, and
Jayson Smith®

Habitat Description

Rocky intertidal habitats are found at the interface between the ocean and land, and, in
Southern California, can support as many as 500 species of macroinvertebrates and
macrophytes (Littler 1980), including the iconic ochre seastar (Pisaster ochraceus), ever-
present acorn barnacles (Chthamalus spp. and Balanus glandula), and endangered black
abalone (Haliotis cracherodii).

Physical conditions in rocky intertidal habitats are highly variable. Primary environmental
factors that drive differences in species composition and biodiversity at the site level are
geomorphology (e.g., bedrock, cobble/boulder, or mixed sand-rock), wave regime (e.g.,
exposed or protected), sand exposure, slope, substratum relief, water temperature, and
adjacent coastal habitat. Some of these factors, such as temperature and wave & sand
exposure, vary seasonally as well as geographically. Site-to-site differences in these
physical features result in expected differences in community composition (e.g., a site
that has more wave exposure will have different species abundance patterns than a site
that is protected). This makes it important when comparing sites to select those that have
similar physical characteristics.

Much of the rocky intertidal habitat in the south end of Santa Monica Bay (off Palos
Verdes) is characterized by warmer water and tends to be composed of bedrock that is
not strongly influenced by sand. This contrasts with the rocky intertidal habitat in the
north end of Santa Monica Bay (off the Malibu coastline), where water temperatures are
mostly cooler and the substratum is composed mostly of cobble/boulder outcrops
surrounded and influenced by sand. Recognizing these differences, analyses of biota
performed by the Marine Life Protection Act-Science Advisory Team (MLPA-SAT) placed
the northern Bay into a northerly, cooler water biogeographic subregion and habitats
along the Palos Verdes Peninsula in a southerly, warmer subregion.

In addition to natural environmental disturbance, rocky intertidal habitats are vulnerable
to a range of human impacts. Tide-poolers can relocate organisms from the intertidal to
less hospitable habitats and can inadvertently trample invertebrates and vulnerable algal
species; fishermen and collectors remove select species; and, where there are storm
drains, urban runoff can alter salinity, nutrient levels, and water quality and clarity. All of
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these disturbances can impact species diversity, community composition, and ecosystem
functions. Larger-scale processes (e.g., rising sea level, increasing temperature, ocean
acidification) are also of regional concern, but cannot be addressed solely by local
management actions.

Some management actions have been taken to address collection and other human-
caused impacts on local rocky intertidal sites. Various marine protected areas (MPAs)
were established over the past several decades in Santa Monica Bay, prohibiting the
collection of most intertidal organisms within their boundaries. These MPAs were
realigned in 2012 as part of the South Coast Marine Life Protection Act (MLPA) process.
Now, four MPAs are present in the region, encompassing 55% of rocky intertidal habitat
found in the Bay, and provide protection for the Bay’s intertidal resources (data source:
NOAA Environmental Sensitivity Index 2010 maps). For more on MPAs, see Section 2.2.3.
Additional management measures to reduce the impacts of trampling and other tide-
pooling-related impacts have been proposed, including installing educational signs and
displays, developing an educator program whereby trained docents are on site during low
tides, increasing enforcement of MPA regulations through the use of park rangers and
lifeguards, and restricting certain activities in rocky intertidal areas. None have been
implemented in Santa Monica Bay to date.

Status and Trends

Extent: GOOD and CONSTANT (MODERATE confidence)

The extent of intertidal rocky substrata in Santa Monica Bay is fairly stable over time.
However, the extent of sub-habitats or zones within rocky intertidal areas can change on
seasonal and annual scales due to land-based erosion, storms, and sand and rock
movement. This category comprises two indicators: (1) rocky intertidal habitat extent and
(2) extent of surfgrasses. Due to data limitations, only the extent of rocky intertidal
habitat was included in this assessment.

Based on the scores for the rocky intertidal habitat extent indicator, the overall Extent
category is judged to be GOOD, while the trend is CONSTANT. Confidence in the
assessment is MODERATE due to moderate confidence in the scored indicator and the
reliance on only one of two of the indicators that comprise this category (Table 2.1.4).

Rocky Intertidal Habitat Extent

This indicator evaluates how the area of rocky intertidal habitat has changed over time.
While the length of rocky intertidal sites along the shoreline is relatively constant, factors
such as landslides, coastal erosion, and armoring could reduce the area. In addition, as
sea level rises, site width may narrow. Thresholds have not yet been developed, but will
likely be based on historic habitat extent. Quantitative data were not evaluated for this
assessment. However, based on the experience and knowledge of experts, the extent of
rocky intertidal habitat is GOOD and trends are CONSTANT. Confidence is MODERATE,
reflecting the familiarity with the sites, but also the lack of quantitative data and
thresholds used in the scoring (Table 2.1.4).
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Extent of Surfgrasses

Surfgrasses (Phyllospadix spp.) are found on rocky shores in depths that overlap with the
upper subtidal and lower intertidal. As a result, their true abundances are difficult to
qguantify during typical rocky intertidal or subtidal surveys. These and additional data
sources, such as remote sensing data, need to be explored further before an accurate and
consistent measure of seagrass abundance, as indicated by surface area of surfgrasses in
the Bay, can be determined (Table 2.1.4).

Vulnerability: FAIR and DECLINING (LOW confidence)

The vulnerability indicators reflect the susceptibility of rocky intertidal habitats to human
impacts. Note that vulnerability, while clearly related, is not the same as the actual
magnitude of human impact, which is assessed in the Structure and Disturbance category,
described below. The two indicators comprising this category assess the potential for (1)
direct human disturbance and (2) landslides and sedimentation. Long-term monitoring
data are not currently available for any of these indicators. In their place, data from
publications and reports are used for this assessment. Developing a long-term monitoring
program to track these indicators should be a priority for future assessments.

Overall, the vulnerability of rocky intertidal sites in both regions is thought to be FAIR, and
this condition is DECLINING (i.e., vulnerability is increasing). While both indicators for this
category were scored, confidence in the overall assessment is LOW due to the low
confidence in one indicator and moderate confidence in the other (Table 2.1.4).

Potential for Direct Human Disturbance

People visiting rocky intertidal sites can intentionally and unintentionally impact the
organisms that live there. While the number of visitors to a site does not signify that a site
is impacted, it has been linked to shifts in community composition and is considered a
reasonable predictor of potential disturbance (Ambrose and Smith 2005). This indicator
is measured by instantaneous counts per unit of area. Thresholds need to be developed
that incorporate data from sites exhibiting the full range of conditions.

In the absence of the desired data, alternative measures of visitor use are used here. For
this report, data from two publications were used to assess status. Ambrose and Smith
(2005) reported estimated annual visitors per 100m of shoreline for sites in Malibu and
Palos Verdes, while Garcia and Smith (2013) reported numbers of people in instantaneous
counts for sites from Palos Verdes to La Jolla. Separate thresholds were established to
score the data from these two sources. Thresholds for the annual number of visitors per
100m of shoreline were the 33rd and 66th percentiles of the sites visited in the Santa
Monica Bay. Thresholds for the number of people in instantaneous counts were the 33rd
and 50th percentiles of sites visited in Palos Verdes. Five sites in the Malibu area (North
Bay) and nine in the Palos Verdes area (South Bay) were scored individually. Then, scores
from sites in each region were combined using the rules described in Section 2.1 to give
overall scores for the region. Agreement between the scores for overlapping sites using
the two different sets of data was high.
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Trends in rocky intertidal habitat use over time were extrapolated from data in which
sites from Orange County exhibited an approximate doubling in use intensity from 1995—
1996 to 2013—-2014 (Lucas 2015). This information was corroborated with data showing
increasing population growth in the Santa Monica Bay watershed.

Based on these data, the potential for direct human disturbance at rocky intertidal sites
in the North and South Bay is FAIR. However, conditions in both areas are believed to be
in DECLINE. Despite the reliance on imperfect data and thresholds, confidence in the
status scores for both regions are MODERATE in light of the moderate confidence
expressed by experts in making their judgments. However, confidence in the trend is LOW
due to the time span covered by the available data (Table 2.1.4).

Potential for Landslides and Sedimentation

This indicator is intended to measure the risk of landslides and other large sediment
deposition events that can bury and scour rocky intertidal habitat. Of particular concern
are sites where sand does not move in and out of the intertidal habitats regularly. A
specific metric to measure this indicator has not yet been identified, but the metric is
expected to measure proximity to areas with high landslide potential and/or frequency.
Thresholds still need to be developed.

In the absence of these quantitative data, knowledge of the sites in both regions was used
to score this indicator. In the North Bay, sites are exposed to small but chronic sediment
inputs, such as erosion and small slides during winter rainfalls. However, these sites are
surrounded by sandy beaches and naturally have significant sand influence. In addition,
sand moves in and out of these intertidal habitats more readily. For these reasons, the
potential for negative impacts related to sedimentation events in the North Bay is FAIR
and CONSTANT.

In contrast, sites in the South Bay are exposed to large, infrequent landslides. While these
events are a natural phenomenon in this area, they appear to have been exasperated by
increased landscape irrigation and impervious surfaces related to the development of the
Palos Verdes Peninsula. Furthermore, sites in this region are surrounded by cobble
beaches and rocky reef habitat and therefore have less continual sand influence. In
addition, sand does not move in an out of these habitats as readily. For these reasons, the
potential for negative impacts related to sedimentation events in the South Bay is FAIR.
However, the trend in the South Bay appears to be one of DECLINE, because a 2011
landslide between White Point and Point Fermin buried a large amount of habitat.
Confidence in the scores for both regions is LOW due to the lack of high-quality
guantitative data and thresholds, and lack of agreement between experts as to whether
a score should be given or not based on limited information (Table 2.1.4).
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Structure and Disturbance: POOR and DECLINING (MODERATE confidence)

This category measures exposure to different types of anthropogenic disturbance in rocky
intertidal habitats. Four indicators comprise this category: (1) collecting and handling
disturbance, (2) elevated nutrient levels, (3) invasive species, and (4) disease. Long-term
monitoring data are not available for any of these indicators. In the absence of such long-
term information, data from publications and reports are used for this report. Developing
a long-term monitoring program should be a priority for future assessments.

Overall, the level of anthropogenic disturbance at rocky intertidal sites in the North Bay
is GOOD, and conditions are CONSTANT. In the South Bay, the level of anthropogenic
disturbance is FAIR, and conditions are DECLINING. Confidence in the assessments for
both regions is MODERATE due to mostly moderate confidence in the scores of the
indicators that comprise this category (Table 2.1.4).

Collecting and Handling Disturbance

Collection (and to a lesser extent, handling) of intertidal organisms is correlated with
changes in rocky intertidal community structure, species abundance, and population
density (Murray et al. 1999). Handling is also the second most common activity people
engage in when visiting Santa Monica Bay rocky intertidal sites (Ambrose and Smith
2005). This indicator is measured by the number of people per unit of time and area
performing activities or behaviors known to cause negative impacts to rocky intertidal
organisms, such as handling, collecting, and fishing (fishermen are often observed
collecting rocky intertidal invertebrates for use as bait). Thresholds have not been
developed yet.

For this report, data from Ambrose and Smith (2004) on the number of people per 10
minutes performing these activities were assessed. However, no thresholds were used.
Five sites each in the North Bay and South Bay were scored, and then scores from each
region were combined using the rules described in Section 2.1 to give overall scores for
these regions. Because the sites selected in this study were specifically targeting low- and
high-use areas, the results are skewed toward the middle. To account for this effect,
expert knowledge about collection, handling, and fishing at other sites was incorporated
into the assessment. While more sites in the North Bay are accessible and lower-use sites
tend to have more visitors, sites in the South Bay, even those where access is difficult,
experience much heavier levels of collection than in the North Bay.

Based on these data and expert knowledge, disturbance related to collecting activities
were assessed as FAIR in the North Bay and POOR in the South Bay. Data were not
available to assess trends. Confidence in this assessment is MODERATE due to the
availability of moderate-quality data and the lack of thresholds (Table 2.1.4).

Exposure to Elevated Levels of Nutrients

When exposed to chronically elevated levels of nutrients, rocky intertidal sites can
become dominated by fast-growing algal species. Exposure to elevated levels of nutrients
is measured by tracking nutrient levels discharged in or near rocky intertidal sites.
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