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ABSTRACT
In 1994, Channel Islands National Park implemented sandy beach monitoring at nine sites on Santa Rosa Island, following the protocol established by Dugan et al. (1993).  This protocol uses a variety of sampling methods to estimate physical and biological characteristics of sandy beach communities including core transects to measure infauna, point-contact transects to measure macrophyte wrack, bird censuses, and physical measurements.  In September 2000, the beach sampling protocol and additional sampling at Southeast Anchorage were performed.  Salinity, temperature, and depth measurements were made in three coastal lagoons.  Seines for fish and macro-invertebrates were performed for the first time since the design protocol was established.  At Southeast Anchorage, no sampling of Tivela stultorum (Pismo clams), Olivella biplicata, or Blepharipoda occidentalis was performed.  Sand crab Emerita analoga density varied among sites with most beaches at or above the past year’s moving average, only Sandy Point had a notably lower density than previous years.  Upper beach infauna densities were at or above 1999 levels at all beaches.  China Camp and Sandy Point both had the highest densities recorded since sampling began, but densities were still within expected ranges.  Macrophyte wrack percent cover was recorded at or above previous levels, with the exception of Sandy Point, which displayed it’s highest recorded cover since monitoring began. Coastal lagoons were also monitored in September 2000, when freshwater runoff was low.  Lagoons were relatively empty and none of the lagoons were open to the ocean.
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EXECUTIVE SUMMARY

In 2000, we completed Sand Beach and Coastal Lagoon monitoring at four beaches and three lagoons; all of these sites were monitored in both 1997 and 1999.  Pismo clam mark-recapture surveys were not conducted this year due to poor sampling conditions and limited time.  This annual report contains a summary of the methods used to conduct monitoring in 2000, a brief description of the sites, and the results.

National Park personnel, volunteers, and students from DeAnza Middle School completed the bird censuses, physical measurements, infaunal core transects, and macrophyte wrack transects at four of the nine sampling sites.  Subtidal sampling for Pismo clam and intertidal sampling for Blepharipoda occidentalis and Olivella biplicata were not performed at Southeast Anchorage.

In September, coastal lagoons were stratified and relatively low in volume.  Old Ranch creek was closed at the mouth with low flow and decreasing salinity moving upstream.  Oat Point was dry and, therefore, not sampled.  Old Ranch House lagoon was shallow and hypersaline.  No snowy plovers were observed at the beaches adjacent to the lagoons.  A diverse assemblage of seabirds, shorebirds and migrant waterfowl were observed throughout the lagoon area.

Macrophyte wrack, mostly giant kelp (Macrocystis pyrifera) and surfgrass (Phyllospadix spp.), was abundant on Sandy Point and Soledad West beaches, similar to previous years.  Upper beach invertebrate densities and overall abundance varied noticeably among beaches and exposure.  Beachhopper amphipods (Megalochestia spp.) were recorded at their highest density at Sandy Point correlating well with the high beach wrack there.  The remainder of the sampled beaches had average densities of beachhopper amphipods; Sandy Point and China Camp had the highest densities ever recorded at those sites, but remained relatively close to previously observed densities.

Sand crab (Emerita analoga) populations varied in sex ratio and abundance.  China Camp and Sandy Point had the highest and lowest recorded densities, respectively, since sampling began.  Sandy Point had the greatest densities, reaching nearly 8,400 per meter of beach.  Overall densities were highly variable with no obvious trends when compared to previous years.  The percentage of ovigerous crabs within the sampled population varied from 3.9% at China Camp to 13.5 % a Becher's Pier.

Thirteen bird species, representing seabirds, shorebirds, and land birds were observed at the four beaches and lagoons.  Western Snowy Plovers were present at only 2 sites, Soledad West and China Camp. Only one Western Snowy Plover was seen at Soledad Beach and no plovers were found at the lagoons. Waterfowl were abundant at the coastal lagoons.  The greatest number of bird species was found at Old Ranch House Canyon Lagoon, which has the greatest variety of habitat. 

INTRODUCTION












Sandy beaches are a major component of the intertidal region of the northern Channel Islands.  On Santa Rosa Island, sandy beaches make up approximately 30 km of shoreline, encompassing a wide variety of exposures and beach types.  Approximately 20 percent of the shoreline of the California Channel Islands are sandy beach, in contrast to 80 percent of the shoreline of the southern California mainland coast.  Though often overlooked, sandy beach communities offer a dynamic arena for the interaction of marine and terrestrial ecosystems.  Sandy beaches harbor high densities of detritus, infauna, and macro-invertebrates that supply food and habitat for marine and terrestrial organisms.  Many bird species utilize sand beaches as nesting and foraging habitat.  Terrestrial mammals and birds prey and scavenge on resident and transient organisms residing on sand beaches.  All these organisms in turn play a vital role in the functioning ecosystem we classify as sandy beaches.

A design study for sand beach monitoring on Santa Rosa Island was completed in 1990 (Dugan et al. 1990).  A draft report summarizing the inventory and design study was completed in February 1993 (Dugan et al. 1993).  Monitoring by National Park Service staff was performed in 1994 (Richards 1996), 1995 (Richards and Lerma 1996), 1997 (Lerma and Richards 2000), and 1999 (Lerma et al. 2001).  

In 2000, a minimal effort was made to conduct monitoring on four representative beaches because timing and logistics prevented the full range of sampling.  Assisting park biologists were three students from DeAnza Middle School and their teacher as part of the Young-Scientists-in-Training program.  Funding for the 2000 Sand Beach Monitoring effort came from Channel Islands National Park, through equipment and personnel borrowed from the Kelp Forest Monitoring Project and from the National Parks Foundations, Young-Scientists-in-Training program.  This report presents the data collected in 2000.

METHODS













Study Area
The California Channel Islands are comprised of eight islands in the Southern California Bight, of which five are included in the Channel Islands National Park.  Santa Rosa Island (21,854 ha) has the most extensive beaches of the park Islands.

Our nine study beaches on Santa Rosa Island encompass a wave energy gradient influenced by storm activity and aspect.  These differences influence the physical properties of beaches including slope, grain size, permeability, cusping, and stability.  The physical properties in turn affect the beach fauna.  Sampling sites were established by Dugan et al (1990) to represent the range of exposures and beach types found on Santa Rosa Island (Figure 1).

Sand Beach and Lagoon Monitoring Methods
Sampling techniques used are outlined in a monitoring handbook for sand beaches and coastal lagoons (Dugan et al. 1990).  Lagoon temperatures and salinities were read at each sampling station using a handheld thermometer and a refractometer.  Samples were obtained just below the surface and at 10-cm depth.  Infaunal invertebrates and fish were sampled within the lagoons using clam gun coring devices and beach seines.  No monitoring for Pismo clams (Tivela stultorum), Mole crabs (Blepharipoda occidentalis), or olive snails (Olivella biplicata) was performed in the 2000 sampling effort.  The trip report (Appendix C) contains details of day to day operations, environmental conditions, and general observations.

Standard beach sampling was conducted during September 2000 at Becher’s Pier, China Camp, Sandy Point, and Soledad West.  Standard beach sampling included: (i) five upper beach core transects to estimate the abundance of beachhopper amphipods, Megalorchestia spp., and associated species; (ii) five wash zone core transects to estimate abundance of sand crabs (Emerita analoga) and isopods including, Excirolana chiltoni, Alloniscus sp. and associated species; (iii) three point contact transects for percent cover and composition of macrophyte wrack; (iv) size frequencies of sand crabs; (v) measurements of beach slope and sea surface temperature; and (vi) bird census.
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Lagoons
Old Ranch House Canyon Lagoon was sampled for infauna and fish in September 2000.  Core samples and net sweeps were performed at two stations.  Net sweeps were performed using hand held dip nets with 1-mm mesh size.  Dip net samples were retrieved from the bottom and mid water column at both stations.  A beach seine was performed at Station 1 of Old Ranch House Canyon Lagoon for a distance of approximately 10 meters moving down stream from the bank to the mid-channel.  Fish and associated species were enumerated and measured.  Physical measurements were collected at several stations from Old Ranch and Old Ranch House Lagoons.  Because our only field thermometer broke, no temperature data was collected here..

rESULTS

Wash-zone Transects

Sand crab, Emerita analoga, densities from washzone transects had a very narrow range, from 6040 per meter of beach at Becher's Pier to 8304 per meter of beach at Sandy Point (Table 1).  Excirolana chiltoni found at all four beaches, ranged in density from 62/m of beach to 2803/m of beach.  Bloodworms, Euzonus mucronata, were present at only one of the four beaches, Becher’s Point, at 250/m of beach.  The polychaete, Nephtys californiensis, was only present at Becher’s Pier (179/m of beach).  Emerita analoga megalopa were notably absent at all beaches.  Ovigerous crab densities ranged from 288/m of beach to 1028/m of beach or 3.9% to 13.5% of the population.  The highest percentage of ovigerous crabs was found at Becher's Pier (Table 2).

Table 1. Washzone transect species abundance summary.  Mean number per meter beach.

	Site Code
	Emerita
	Excirolana
	Euzonus
	Nephtys

	BB
	6040.1
	62.4
	250.3
	179.2

	CC
	8294.9
	1881.9
	-
	-

	SP
	8304.5
	2803.7
	-
	-

	SW
	6378.6
	87.1
	-
	-


Table 2.  Emerita analoga, number of individuals per site, gender characteristics and percent ovigerous.
	Site Code
	Ovigerous
	Non Ovigerous
	Male
	Unsexed
	Total
	% Ovigerous

	BB
	65
	38
	163
	215
	481
	13.5

	CC
	15
	32
	16
	321
	384
	3.9

	SP
	63
	64
	142
	428
	697
	9.0

	SW
	37
	38
	142
	322
	539
	6.9


Supplemental sampling for sand crab size frequencies was performed at China Camp where crab numbers, initially sampled, were too low for adequate size frequencies.  Unsexed individuals less than sieve #12 (7.72 mm) made up the majority of the samples at all beaches (Table 2).  China camp had the highest percentage of small crabs, less than sieve size #12.  The highest percentage of large crabs (>16mm) were found at Becher's Pier.  Emerita sp. size frequency distributions and gender characteristics varied from beach to beach (Appendix A).

Upper-beach Transects
Beachhopper amphipods, Megalorchestia spp., were at their highest density since sampling began, on Sandy Point and China Camp, 37,335 per meter of beach and 1,505 per meter of beach, respectively.  Becher's Pier had extremely low numbers of beachhoppers relative to the other beaches, 704 per meter of beach (Table 3).  The abundance of upper beach infauna followed previous years’ patterns.  Narrow high-energy beaches like Becher's Pier supported the lowest density of amphipods (less than 1000/M beach), while larger more expansive beaches, Soledad West and Sandy Point, contained higher densities (greater than 10,000/M beach).  China Camp, a larger more expansive beach, does not follow the trend stated above.  China Camp has a very steep beach face, much like the high-energy beaches, and its upper beach is typically back cut creating large temporary pools.  Overall, sampled beaches had higher than average individuals per meter of beach when compared to previously sample years.


Table 3.  Summarized results of Upper beach transects.  Individuals per meter beach.

	Site Code
	Megalorchestia
	Alloniscus
	Beetles
	Staphylinids
	Thinopinus
	Excirolana

	BB
	704.1
	-
	-
	13.8
	-
	2500.2

	CC
	1505.6
	332.9
	55.9
	54.2
	43.2
	1696.8

	SP
	37335.2
	805.5
	403.6
	306.4
	-
	6082.7

	SW
	14518.1
	1465.5
	153.3
	129.6
	-
	352.6
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Figure 3.  Upper Beach Transect Percent Composition of Species at each Site.

Transect lengths varied according to beach morphology.  Becher’s Pier had the narrowest upper-beach area and waves washed into the cliffs at high tide.  Soledad West (36 m) and Sandy Point (36 m) had the longest average length of upper beach transects.  At Sandy Point, the high tide reaches the cliff in several areas.  Small dunes and vegetation back the beach at Soledad West.  Isopods, Alloniscus perconvexus, and Staphylinid beetles were present at expected ranges from 0 to 1465 per meter of beach, and 13 to 306 per meter of beach respectively, on all beaches except Becher’s Pier, where no Alloniscus sp. were found (Table 3).  Data collected in the sampling year 2000 followed trends observed in 1997 and 1999.  Fly pupae were common on Sandy Point and noticeably present at all other beaches, similar to previous years.  Excirolana chiltoni were abundant in upper beach transects (Figure 3).
Macrophyte Wrack
Total wrack coverage was highest at Sandy Point, 27.7 percent cover (Table 4).  Total percent cover of wrack is less than the sum of each category of wrack due to layering.  Average height of wrack varied from 1.7cm at Sandy Point to 2.7cm at Becher's Pier.  Averages are overestimates since trace amounts of wrack are entered in the database as 1.0cm.  Total wrack cover is highly variable from year to year.  Despite the temporal variability of total wrack cover within sites there are consistent patterns between sites.  Soledad West and Sandy Point have consistently higher wrack cover than other monitored beaches.  This year, macrophyte wrack was at or above its historic averages.  Sandy Point had the highest total percent wrack 27.67%.  Sandy Point has had the highest total percent wrack since sampling began in 1994.

Table 4.  Macrophyte wrack summary, percent cover.

	Site
	Brown algae
	Egregia
	Green algae
	Macrocystis
	Phyllospadix
	Red algae
	Tar
	Total

	
	
	
	
	
	
	
	
	

	BB
	0.0%
	0.0%
	0.3%
	2.0%
	11.0%
	0.3%
	0.0%
	11.3%

	
	
	
	
	
	
	
	
	

	CC
	0.3%
	0.7%
	0.0%
	5.0%
	4.3%
	0.0%
	0.0%
	8.7%

	
	
	
	
	
	
	
	
	

	SP
	1.0%
	1.3%
	0.3%
	9.3%
	23.3%
	0.3%
	0.0%
	27.7%

	
	
	
	
	
	
	
	
	

	SW
	0.3%
	0.0%
	0.0%
	5.3%
	22.3%
	0.0%
	0.3%
	24.7%


Physical Measurements

Beach slopes at sampled beaches remained within expected ranges.  No slope was calculated for China Camp due to a lack of proper equipment  (Appendix B).  Very little beach debris was noted at all beaches and swash width and beach backing appear to have changed little since the 1999 sampling effort.

Lagoon secchi depth, channel depth and salinity data are presented in (Appendix B).  Oat Point Lagoon was dry.  The mouth of Old Ranch House Canyon Lagoon was closed and lagoon waters were low and hypersaline with some stratification evident.  Old Ranch Canyon Creek lagoon was closed to the sea and dry except for some hypersaline pools near the mouth.  Salinity measurements at the surface and 10cm ranged from 18ppt to 65ppt at Old Ranch House and 73 ppt at Old Ranch Creek.  Ruppia maritima, Trichocorixa reticulata, and fish fry were present at two Old Ranch House Canyon Lagoon stations. No temperature recordings were made due to a broken thermometer.

Bird Census

Shorebird counts were performed in conjunction with standard beach sampling. Thirteen species, representing seabirds, shorebirds, and land birds were observed at the four beaches and lagoons.  Western Snowy Plovers were present at only 2 sites, Soledad West and China Camp.  Only one Western Snowy Plover was seen at Soledad Beach and no plovers were found at the lagoons. Waterfowl were abundant at the coastal lagoons.  The greatest number of bird species was found at Old Ranch House Canyon Lagoon, which has the greatest variety of habitat. 

	Shorebird counts from beach and lagoon sites

	SiteCode
	Date
	SpeciesCode
	Common Name
	Count

	CC
	11-Sep-00
	SNPL
	Snowy Plover
	40

	CC
	11-Sep-00
	WEGU
	Western Gull
	2

	
	
	
	
	

	ORH
	13-Sep-00
	AMWI
	American Wigeon
	20

	ORH
	13-Sep-00
	BRCO
	Brandt's Cormorant
	30

	ORH
	13-Sep-00
	DCCO
	Double-crested Cormorant
	10

	ORH
	13-Sep-00
	GBHE
	Great Blue Heron
	1

	ORH
	13-Sep-00
	HEGU
	Heermann's Gull
	5

	ORH
	13-Sep-00
	MALL
	Mallard
	4

	ORH
	13-Sep-00
	PESA
	Pectoral Sandpiper
	4

	ORH
	13-Sep-00
	SOSP
	Song Sparrow
	3

	ORH
	13-Sep-00
	WEGU
	Western Gull
	100

	ORH
	13-Sep-00
	WESA
	Western Sandpiper
	2

	
	
	
	
	

	SP
	12-Sep-00
	GBHE
	Great Blue Heron
	1

	SP
	12-Sep-00
	WEGU
	Western Gull
	8

	
	
	
	
	

	SW
	13-Sep-00
	LEYE
	Lesser Yellowlegs
	1

	SW
	13-Sep-00
	PEFA
	Peregrine Falcon
	1

	SW
	13-Sep-00
	SNPL
	Snowy Plover
	1

	SW
	13-Sep-00
	WEGU
	Western Gull
	6


Lagoons
Net sweeps of the bottom and mid water column contained only the insect (Trichocorixa retuculata).  Cores contained Trichocorixa retuculata, Polychaetes (Polydora spp.), and one core had both Excirolana sp. and a gammarid amphipod.  Topsmelt, Atherinops affinis, were abundant, with one seine capturing 186 individuals ranging in size from 22 to 122mm.  No other notable species were captured during seining. No qualitative analysis was performed on this data and this was the first time this sampling was performed since the design protocol was established in 1993.

General observations

Precipitation for the year 2000 was near the running average, and winter storms were common, but not overly persistent or large in magnitude.  Monitored sand beaches and coastal lagoons showed no apparent signs of extensive erosion and/or deposition.  An increasing number of stranded marine mammals have been observed over the last several years but this trend corresponds to increasing populations of both Northern Elephant seals and California sea lions.  Additionally, several stranded Risso Dolphins, Grampus grampus, were reported from Tecalote Canyon area on northwest Santa Rosa Island in April 2000.

DISCUSSION
General characteristics for Santa Rosa Island beaches are listed in Dugan et al. 1993.  Physical parameters including beach slope fell within previously documented ranges and overall beach morphology appeared unchanged from the 1999 sampling period.

Most organisms remained within the density ranges reported by Dugan et al. (1993).  Wash zone transects targeting Emertia analoga and associated species produced average or above average densities at all sites.  Monitored beaches displayed little spatial variability between beaches with respect to the number of individuals and gender makeup.  Beaches with similar aspect and beach morphology had comparable size and gender distributions.  At China Camp, a sampling error occurred, and the E. analoga sex was not determined on 8.7 and 9.8 mm size classes (Appendix A).

Sandy Point and Soledad West had the largest percent coverage of wrack on the beach and consequently had the highest diversity and density of upper beach invertebrates.  Sandy Point and China Camp had relatively high densities of Megalorchestia spp. when compared to previous years.  Overall infauna were common and diverse on Sandy Point, Soledad West, and China Camp, all wide expansive beaches.  Sandy Point had the highest density of Megalorchestia spp. since monitoring began and showed an eight-fold increase from the 1999 sampling effort.  In contrast, Soledad West had low densities of Megalorchestia spp. relative to the previous year.  Overall, beachhopper densities were higher than average when compared to previous years.  Upper beach infauna numbers from the 2000 sampling effort appear similar to 1995 and 1997 numbers.

Macrophyte wrack at all beaches consisted primarily of Macrocystis pyrifera and Phyllospadix spp.  Overall 2000 data appeared to follow expected wrack trends, with South and East Side beaches having lower percent cover of wrack than north and west side beaches.  All sampled beaches had average or above average total wrack cover.  Sandy Point had its highest total percent wrack cover since sampling started. Abundant beach wrack was present at both Sandy Point and Soledad West supporting the correlation of amphipod density and beach wrack illustrated in the 1997 sampling effort (Lerma and Richards 2000).

A correlation can be seen between beach aspect and population density and gender characteristics of Emerita sp.  Sandy Point and Soledad West, both northwest facing beaches show similar trends in upper beach transects, washzone, and macrophyte wrack transects.  All beaches sampled in the 2000 monitoring effort were similar with respect to E. analoga populations and their gender characteristics.  Considering the shift back to more typical oceanographic conditions since the 1997/98 El Nino, E. analoga densities followed expected trends and densities were close to 1997 numbers, with the exception of China Camp.  In previous years, beach aspect and beach morphology appeared to be the major factors shaping species density and composition in both the upper and lower beach.  From supporting literature and observed long-term trends, it is reasonable to assume that these two physical parameters still shape the sand beach community.

Several Pismo clams, Tivela stultorum, were captured during the September 2000 sampling, but poor visibility prevented formal sampling .  Clam siphons were extremely difficult to see in primary habitat and with a large southerly storm approaching we decided to leave the clams undisturbed.

Typically during spring tides, waves wash over the beach berm and flood the lagoons causing an outlet to form and the lagoons to empty.  This influx of water and fluctuating level can greatly affect temperature.  In 2000, rainfall at Santa Rosa Island was approximately 20 in. (50 cm), and winter/spring storms appear to have breached the lagoons, thus creating mixed water masses within the lagoons.

RECOMMENDATIONS
Sand beach monitoring adds to the overall understanding of the marine environment around the Channel Islands. Consistency in sampling is needed for the fullest understanding. Broadening the program to include San Miguel and Santa Cruz Islands will also help us to understand the complexity of the marine ecosystem around the islands. We need to seek ways to secure base funding for the execution and expansion of this program. Partnering with the Channel Islands National Marine Sanctuary education specialists has promise as a means to create a program using student volunteers to conduct the monitoring. Using middle schools students in 1999 and 2000 was very rewarding. CINP should support this effort both as a means of getting the sampling done and for the educational benefits of having students learn about the park and about science. Beach monitoring is both relatively inexpensive and not too difficult to perform, though scientific oversite and expert help will be required.

We recommend that more effort be put into monitoring Pismo clams, at least every other year. This population of long-lived animals is fairly unique at the islands and deserves some attention. We also need to replace and maintain temperature loggers in the lagoons at Old Ranch House Canyon and possibly at Old Ranch Canyon. This should be done in conjunction with the water quality monitoring efforts on Santa Rosa Island with the goal of understanding the hydrodynamics of the lagoons. 
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Appendices

Appendix A:
The following graphs display the size and sexual characteristics of the Emerita analoga populations sampled at the four beaches.  

Appendix B:
Physical data for coastal lagoons at various stations.

Appendix C:
Sand Beach and Lagoon 2000 Trip Report.
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Appendix B   Physical data for coastal lagoons and beaches in 2000

	Location
	Site #
	Date
	Station

#
	Depth (cm)
	Secchi

Depth
	Salinity Surface (ppt)
	Salinity 10cm (ppt)
	Slope

(degrees)
	Notes

	OR-Old Ranch Cyn Lagoon 
	11
	9/13/00
	1
	0.05
	0
	72
	73
	
	Sand at edges, yellow water, trichorixids

	OR-Old Ranch Cyn Lagoon 
	11
	9/13/00
	2
	dry
	
	
	
	
	

	ORH-Old Ranch House Cyn. Lagoon
	10
	9/13/00
	1
	0.14
	0
	64
	64
	
	depth .92 m at center of channel

	ORH-Old Ranch House Cyn. Lagoon
	10
	9/13/00
	2
	0.30
	0
	62
	64
	
	thick black mud and .93m at center of channel

	ORH-Old Ranch House Cyn. Lagoon
	10
	9/13/00
	3
	0.21
	0
	18
	42
	
	

	ORH-Old Ranch House Cyn. Lagoon
	10
	9/13/00
	4
	0.41
	0
	61
	63
	
	Ruppia, trichocorixa, Ephedra

	ORH-Old Ranch House Cyn. Lagoon
	10
	9/13/00
	5
	0.59
	0
	62
	65
	
	Ruppia just along shore, mats of Ephedra

	
	
	
	
	
	
	
	
	
	

	BB  Bechers Bay
	8
	9/14/00
	
	
	
	
	
	3.73
	

	CC China Camp 
	3
	9/11/00
	
	
	
	
	
	
	no measurements taken

	SP  Sandy Point
	1
	9/12/00
	
	
	
	
	
	6.33
	

	SW  Soledad West
	9
	9/13/00
	
	
	
	
	
	5.59
	


Appendix C   Field report

Sand Beach and Lagoon Monitoring 2000

11-15 September 2000 Trip Report

Participants: Dan Richards, Marine Biologist, CINP, Derek Lerma Bio-Tech, CINP, Megan Donahue, Bio-Tech, CINP, Gary Sullivan, Teacher, De Anza Middle School (DAMS), Karen Sullivan, Maira Andrade, student-DAMS, Betsabe Mendoza, student-DAMS, Fatima Velaquez, student-DAMS.

Purpose: sand beach and lagoon monitoring with participation from the Young Scientists in Training program.

Proceedure: Travel to and from Santa Rosa Island via the Ocean Ranger on the mornings of 9/11 and 9/15. Because of the hunt operations, Wednesday and Thursday mornings were spent at the lagoons and SE Anchorage. Sampling was done as per the monitoring handbook (Dugan et al. 1990). Salinity was measured with a refractometer. On Tuesday there was no hunt and we were able to drive to the west end of the island early and spent the remainder of the morning observing pinnipeds at Sandy Point. Standard procedures (Dugan et al. 1990) were done at the monitoring beaches including macrophyte wrack point intercept transects, upper-beach core transects, lower-beach core transects, size frequency of sand crabs, and physical measurements including beach slope and beach widths. Large south swells from Hurricane Lane off Baja California was hitting the island most of the week but had little impact on us.

Results: 9/11/2000 China Camp 1500-1900 hrs, low tide 1.8 ft at 1516hrs, clear with fog on horizon, wind 8 mph NW, south swell to 8ft.

There were plenty sand crabs so no supplemental sampling was needed for the size frequency. It took a while to get used to identifying sexes on the sand crabs. Most of the crabs were non-ovigerous. Macrophyte wrack was thin and scattered with bits of algae and surfgrass spread over most of the beach. Beach hoppers (6-23/transect) and isopods were common in the upper beach transects. Rove beetles were common on the beach but few were picked up in the sample. The core samples seemed to yield a lower number of beach hoppers than was present on the beach. Most of them seemed to be concentrated in a narrow band that may have contributed to this. Forty snowy plovers were found at the west end of the beach. The only other birds were western gulls flying over. The beach had almost no plastic debris and very little tar. No physical measurements were taken

9/12/2000 Sandy Point 1200-1600 hrs, low tide 1.5 ft at 1544 hrs, calm overcast and humid conditions, wind 5mph NW, wave height 1-3 ft with moderate south swell.

We walked to the crescent beach on the south side and observed 5 harbor seals, 32 young elephant seals and several double crested cormorants. After lunch we conducted the beach monitoring on second beach south of the access point. There was surprisingly little debris present. Tar was abundant however. One western gull and two California sea lion carcasses were found over the entire beach. Kelp flies were extremely abundant. High numbers of beach hoppers (84-428/transect) and isopods slowed the counts of the upper beach transects. Amphipods and rove beetles appeared to be very abundant while walking on the beach. Few beetles were picked up in the cores despite their apparent abundance on the beach. Sand crabs were abundant and there was no need for supplemental sampling. Macrophyte wrack was abundant on the beach, though the wrack on the upper beach was all dry and scattered. Western gulls (6-8) were the only birds present on the sampling beach. One great blue heron was observed on the beach to the south. Beach width was 43 m from bluff to the berm, 13.1 m from berm to saturated sand and the swash zone was 13.3 m wide.

9/13/2000 Soledad Canyon Beach, 1530-1900 hrs, low tide 1/3 ft at 1619 hrs, hot clear conditions, wind 2-10 mph NE, waves 1 ft or less and no swell. Fog and light rain this evening.

We sampled at the Old Ranch House Canyon Lagoon in the morning from 1000-1200 hrs. conducting net sweeps, seining, sediment cores, salinity check and bird counts. Cormorants, pelicans, and gulls were numerous on the beach, one great blue heron, four mallards, 20 American wigeon, two western sandpipers and 4 pectoral sandpipers and three song sparrows were observed at the lagoon. Salinity ran from 18 ppt (station 3) to 65 ppt (station 5). The mouth was closed and salinity was 64 ppt at station 1. Trichocorixa reticulata was the most common organism caught in the net sweeps and often the only species. Core samples also picked up polychaetes, Excirolana isopods and gammarid amphipods. Two seine net tows of about 10 m brought up 110 and 76 Atherinids (top smelt) ranging from 22-112 mm. A quick beach seine brought up two dwarf surfperch. No search was made for snowy plovers. Old Ranch Canyon Lagoon was nearly dry with just a small overwash pond near the mouth with hypersaline water (73 ppt).

At Soledad we saw 6 western gulls and one lesser yellowlegs. A peregrine falcon was observed above the cliffs and a single snowy plover was observed on an adjacent beach when hiking back to the truck. At Dry Canyon Beach we observed a single snowy plover and one great blue heron. One sea lion carcass was on that beach. There was some debris on the beach mostly floats and plastic debris. A moderate amount of tar balls were present. We had high numbers of beach hoppers (58-148/ transect) and moderate Alloniscus (0-36) in the upper beach samples. Gravel in the samples made sorting difficult. Sand crabs were found in moderate numbers but larger crabs were found here than the other beaches. There was quite a bit of macrophyte wrack on the beach, mostly surfgrass with some kelp. Beach width was 42.4 m from the dune to the berm, 7.9 m from the wet sand to saturated sand and the swash zone was 9.6 m.

9/14/2000 Bechers Pier, 1400-1800 hrs, clear (fog in the morning) hot and calm on the beach, wind 5 mph NW, waves 1 ft with light surf.

No birds were on the Bechers Pier beach. Fairly large sand crabs and moderate numbers were found on the lower beach transects. Moderate numbers of Excirolana isopods (10-83/ transect) and low numbers of beach hoppers (7-14/transect) were found in the upper beach transects. Gravel made sorting samples difficult. Macrophyte wrack was mostly surfgrass in small scattered clumps. No  tar or debris was noticed on the beach. No shorebirds were present.

We snorkeled in Southeast anchorage in the morning to survey Pismo clams. Though the surf was calm the water was not very clear and the clams were very difficult to see. We swam the length of the beach finding just a few clams all along the way. Because of the difficulty of seeing the siphons, we did not do any underwater transects.

Dan Richards stayed on the island (9/15-20) to work with USGS tar specialists. Tom Lorenson, Kieth Kvenholden, Fran Hostettler, and Bob Rosenbauer. Sarah Chaney also came out with a prospective botanical researcher- Jonathan ---. After settling them into the trailers, we went to East Point where they collected tar from the pocket beaches and rocks around East Point. We discovered a buck tangled in the East Point Dudleya fence and Earl and Tom came out to dispatch it. No fox care-givers on the island so Sarah and Dan shared the fox feeding chores each day.  Southwest of East Point- 3 Black Oystercatchers, 2 Killdeer, 4 Sanderling, 1 Whimbrel. At the East Pont site- 4 Black Oystercatchers, 1 Ruddy Turnstone, approx. 100 Western Gull, approx. 30 Brown Pelican, approx. 50 Brandt’s Cormorants, and 50 Heermann’s gulls.

9/16/2000. We drove out to Southeast Anchorage and walked to the northwest edge of Skunk Point Beach finding plenty of tar on the rocks and some fresh patties on the sand. In the afternoon we visited Soledad beach and Carrington Point finding plenty of tar at both sites. The geologists were amazed at the tar coating the sides of the blowhole at Carrington Point. There was no activity at the hole being low tide. Tom went with Sarah and Jonathan to the mouth of Lobos Canyon. IPCO had a load of visitors ashore today hiking in Lobos Cyn. At Skunk Point- 8 black oystercatchers, (1 western gull carcass, 1 sea lion carcass). Carrington Point- 3 black turnstones, 10 black oystercatchers.

9/17/2000. We walked part of Sandy Point, then Tom and I walked from Bee Rock Beach to Cluster Point. Sarah took the rest to China Camp to wait for us and they looked for tar on the beaches east of Cluster Point. Tom and I looked at the whale at Bee Rock Beach and measured the length (11.6 m) at 33°58.376 N, 120°12.535 W. It is probably a gray whale but I could not be sure. We found only a small bit of tar at some of the points. There is a nice fossil bed of scallop type shells about half way between Bee Rock beach and Cluster Point. Very little debris even at Cluster Point.  Bee Rock beach east 1 marbled godwit, 1 whimbrel, 3 black turnstones, 200-300 Double- crested cormorants on a headland, 2 Heermann’s gulls. Polyneura latissima (red algae) was abundant in the drift along the beaches near Cluster Point. Noted juvenile Girella nigicans in the tidepools all week.

9/18/2000. We visited beaches between Ford Point and Johnson’s Lee finding only a little tar, mostly weathered patches on some of the rocks. There was a large south swell today with a high tide in the middle of the day. There was abundant algal detritus on the cliffs. Tom and Bob walked from Ford Point to Officer’s Beach. Only a couple of fresh tar balls on Officer’s, there was some fresh Zostera marina. No birds on Ford beach. Near Jolla Vieja- 8 Black Turnstone, 3 killdeer, 3 black oystercatchers (one dead sea lion). Officer’s Beach- 6 black turnstones.

9/19/2000. In the morning we went to Oat Point and walked a little way towards Skunk Point. I counted 60-80 snowy plovers on the beach north of Oat Point. We found a few tar patties on the beach. There is very little debris there. Oat Point lagoon is mostly dry with a thin layer of orange colored brine over the mud and salt crystals- lots of brine files. We stopped at Water Canyon, little tar, then went to Carrington Point to watch the blowhole at high tide and get a GPS reading for the tar collected on 9/16. Then we went to Orr’s Camp beach. Only a few small patches of tar were found there. There were huge piles of surfgrass and algae on the beach. Old Ranch Canyon Beach- approx. 50 sanderling, lots of algal wrack, little tar. Oat Point – 3 least sandpipers, 1 black oystercatcher, 1 black-bellied plover, 70-80 snowy plover, 2 sanderling, 12 royal terns., Water Canyon

9/20/2000. Clean the trailers and pack up for the trip in. The geologists made one last sample of tar from the beach below Bechers Pier. They made 71 tar collections from all around the island this week. The tar will be analyzed and compared to known samples to look for source/deposition patterns around the island.

Beach and Lagoon Monitoring 

April 2000 Trip Report (David Kushner)

East Point, SRI

Temperature logger deployed at 0920 5/26/00

Approximately 45 Cormorants, 14 Pelicans and 60+ Western Gulls present at the 

site. 

Canada Tecolote, SRI


Dead Risso's Dolphin, probably died about four+ weeks

Lagoon Monitoring: 5/26/00

Oat Point Lagoon: The PVC marker was exposed above the water level approx. 10-15cm above the water level (very little water!).  Salinity was recorded at 138 ppt !!!!!

Old Ranch Canyon Lagoon: Conditions were windy, 25 knots, 9 ducks and 3 kill dear were observed.

Station #1  Salinity = 27 ppt



Station #2  Salinity = 13 ppt

Old Ranch House Canyon Lagoon:  Windy, 5 adult ducks, 5 chicks, and 2 killdeer were observed.



Station #5  Salinity = 31 ppt
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		20.9799995422		20.9799995422		20.9799995422		20.9799995422

		22		22		22		22

		23.0200004578		23.0200004578		23.0200004578		23.0200004578

		24.0400009155		24.0400009155		24.0400009155		24.0400009155
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Emerita analoga size distribution and gender characteristics at Soledad West
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LermEmeritaSites

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				BB		4.6599998474		0		0		0		6

				BB		5.6799998283		0		0		0		5

				BB		7.7199997902		0		0		0		12

				BB		8.7399997711		0		8		22		19

				BB		9.7600002289		0		7		23		53

				BB		10.779999733		0		4		24		44

				BB		11.8000001907		0		3		27		56

				BB		12.8199996948		0		3		27		20

				BB		13.8400001526		2		7		13		0

				BB		14.8599996567		2		2		4		0

				BB		16.8999996185		2		0		3		0

				BB		17.9200000763		18		1		5		0

				BB		18.9400005341		12		0		6		0

				BB		19.9599990845		20		1		3		0

				BB		20.9799995422		0		2		0		0

				BB		22		4		0		3		0

				BB		23.0200004578		1		0		0		0

				BB		24.0400009155		3		0		2		0

				BB		25.0900001526		1		0		1		0

				SiteCode		Size		Ovigerous		NonOvigerous		Male		Unsexed

				CC		3.6400001049		0		0		0		6

				CC		4.6599998474		0		0		0		87

				CC		5.6799998283		0		0		0		7

				CC		6.6999998093		0		0		0		7

				CC		7.7199997902		0		0		0		119

				CC		8.7399997711		0		0		0		74

				CC		9.7600002289		0		0		0		21

				CC		10.779999733		0		11		14		0

				CC		11.8000001907		0		3		2		0

				CC		14.8599996567		1		3		0		0

				CC		15.8800001144		2		5		0		0

				CC		16.8999996185		8		3		0		0

				CC		17.9200000763		0		2		0		0

				CC		19.9599990845		4		3		0		0

				CC		22		0		2		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SP		4.6599998474		0		0		0		45

				SP		5.6799998283		0		0		0		31

				SP		6.6999998093		0		0		0		6

				SP		7.7199997902		0		0		0		67

				SP		8.7399997711		0		8		21		118

				SP		9.7600002289		0		10		20		91

				SP		10.779999733		0		7		23		44

				SP		11.8000001907		1		10		26		26

				SP		12.8199996948		11		14		33		0

				SP		13.8400001526		4		7		5		0

				SP		14.8599996567		2		2		2		0

				SP		15.8800001144		3		0		3		0

				SP		16.8999996185		13		1		2		0

				SP		17.9200000763		16		3		7		0

				SP		18.9400005341		2		1		0		0

				SP		19.9599990845		5		1		0		0

				SP		22		6		0		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SW		3.6400001049		0		0		0		2

				SW		4.6599998474		0		0		0		22

				SW		5.6799998283		0		0		0		2

				SW		6.6999998093		0		0		0		20

				SW		7.7199997902		0		0		0		52

				SW		8.7399997711		0		4		26		61

				SW		9.7600002289		0		3		27		68

				SW		10.779999733		0		9		21		37

				SW		11.8000001907		0		8		22		58

				SW		12.8199996948		0		1		22		0

				SW		13.8400001526		0		0		2		0

				SW		14.8599996567		0		1		2		0

				SW		15.8800001144		1		1		2		0

				SW		16.8999996185		8		4		9		0

				SW		17.9200000763		7		0		3		0

				SW		18.9400005341		9		3		6		0

				SW		19.9599990845		2		2		0		0

				SW		20.9799995422		1		0		0		0

				SW		22		5		2		0		0

				SW		23.0200004578		1		0		0		0

				SW		24.0400009155		3		0		0		0
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Emerita analoga size distribution and gender characteristics at Soledad West
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		23.0200004578		23.0200004578		23.0200004578		23.0200004578
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Emerita analoga size distribution and gender characteristics at Becher's Pier
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		10.779999733		10.779999733		10.779999733		10.779999733

		11.8000001907		11.8000001907		11.8000001907		11.8000001907

		14.8599996567		14.8599996567		14.8599996567		14.8599996567

		15.8800001144		15.8800001144		15.8800001144		15.8800001144

		16.8999996185		16.8999996185		16.8999996185		16.8999996185

		17.9200000763		17.9200000763		17.9200000763		17.9200000763

		19.9599990845		19.9599990845		19.9599990845		19.9599990845
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Emerita analoga size distribution and gender characteristics at China Camp
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		8.7399997711		8.7399997711		8.7399997711		8.7399997711

		9.7600002289		9.7600002289		9.7600002289		9.7600002289

		10.779999733		10.779999733		10.779999733		10.779999733

		11.8000001907		11.8000001907		11.8000001907		11.8000001907

		12.8199996948		12.8199996948		12.8199996948		12.8199996948

		13.8400001526		13.8400001526		13.8400001526		13.8400001526
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Emerita analoga size distribution and gender characteristics at Sandy Point
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		18.9400005341		18.9400005341		18.9400005341		18.9400005341
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Emerita analoga size distribution and gender characteristics at Soledad West
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LermEmeritaSites

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				BB		4.6599998474		0		0		0		6

				BB		5.6799998283		0		0		0		5

				BB		7.7199997902		0		0		0		12

				BB		8.7399997711		0		8		22		19

				BB		9.7600002289		0		7		23		53

				BB		10.779999733		0		4		24		44

				BB		11.8000001907		0		3		27		56

				BB		12.8199996948		0		3		27		20

				BB		13.8400001526		2		7		13		0

				BB		14.8599996567		2		2		4		0

				BB		16.8999996185		2		0		3		0

				BB		17.9200000763		18		1		5		0

				BB		18.9400005341		12		0		6		0

				BB		19.9599990845		20		1		3		0

				BB		20.9799995422		0		2		0		0

				BB		22		4		0		3		0

				BB		23.0200004578		1		0		0		0

				BB		24.0400009155		3		0		2		0

				BB		25.0900001526		1		0		1		0

				SiteCode		Size		Ovigerous		NonOvigerous		Male		Unsexed

				CC		3.6400001049		0		0		0		6

				CC		4.6599998474		0		0		0		87

				CC		5.6799998283		0		0		0		7

				CC		6.6999998093		0		0		0		7

				CC		7.7199997902		0		0		0		119

				CC		8.7399997711		0		0		0		74

				CC		9.7600002289		0		0		0		21

				CC		10.779999733		0		11		14		0

				CC		11.8000001907		0		3		2		0

				CC		14.8599996567		1		3		0		0

				CC		15.8800001144		2		5		0		0

				CC		16.8999996185		8		3		0		0

				CC		17.9200000763		0		2		0		0

				CC		19.9599990845		4		3		0		0

				CC		22		0		2		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SP		4.6599998474		0		0		0		45

				SP		5.6799998283		0		0		0		31

				SP		6.6999998093		0		0		0		6

				SP		7.7199997902		0		0		0		67

				SP		8.7399997711		0		8		21		118

				SP		9.7600002289		0		10		20		91

				SP		10.779999733		0		7		23		44

				SP		11.8000001907		1		10		26		26

				SP		12.8199996948		11		14		33		0

				SP		13.8400001526		4		7		5		0

				SP		14.8599996567		2		2		2		0

				SP		15.8800001144		3		0		3		0

				SP		16.8999996185		13		1		2		0

				SP		17.9200000763		16		3		7		0

				SP		18.9400005341		2		1		0		0

				SP		19.9599990845		5		1		0		0

				SP		22		6		0		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SW		3.6400001049		0		0		0		2

				SW		4.6599998474		0		0		0		22

				SW		5.6799998283		0		0		0		2

				SW		6.6999998093		0		0		0		20

				SW		7.7199997902		0		0		0		52

				SW		8.7399997711		0		4		26		61

				SW		9.7600002289		0		3		27		68

				SW		10.779999733		0		9		21		37

				SW		11.8000001907		0		8		22		58

				SW		12.8199996948		0		1		22		0

				SW		13.8400001526		0		0		2		0

				SW		14.8599996567		0		1		2		0

				SW		15.8800001144		1		1		2		0

				SW		16.8999996185		8		4		9		0

				SW		17.9200000763		7		0		3		0

				SW		18.9400005341		9		3		6		0

				SW		19.9599990845		2		2		0		0

				SW		20.9799995422		1		0		0		0

				SW		22		5		2		0		0

				SW		23.0200004578		1		0		0		0

				SW		24.0400009155		3		0		0		0
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Emerita analoga size distribution and gender characteristics at Sandy Point
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Emerita analoga size distribution and gender characteristics at China Camp
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Emerita analoga size distribution and gender characteristics at Soledad West
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LermEmeritaSites

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				BB		4.6599998474		0		0		0		6

				BB		5.6799998283		0		0		0		5

				BB		7.7199997902		0		0		0		12

				BB		8.7399997711		0		8		22		19

				BB		9.7600002289		0		7		23		53

				BB		10.779999733		0		4		24		44

				BB		11.8000001907		0		3		27		56

				BB		12.8199996948		0		3		27		20

				BB		13.8400001526		2		7		13		0

				BB		14.8599996567		2		2		4		0

				BB		16.8999996185		2		0		3		0

				BB		17.9200000763		18		1		5		0

				BB		18.9400005341		12		0		6		0

				BB		19.9599990845		20		1		3		0

				BB		20.9799995422		0		2		0		0

				BB		22		4		0		3		0

				BB		23.0200004578		1		0		0		0

				BB		24.0400009155		3		0		2		0

				BB		25.0900001526		1		0		1		0

				SiteCode		Size		Ovigerous		NonOvigerous		Male		Unsexed

				CC		3.6400001049		0		0		0		6

				CC		4.6599998474		0		0		0		87

				CC		5.6799998283		0		0		0		7

				CC		6.6999998093		0		0		0		7

				CC		7.7199997902		0		0		0		119

				CC		8.7399997711		0		0		0		74

				CC		9.7600002289		0		0		0		21

				CC		10.779999733		0		11		14		0

				CC		11.8000001907		0		3		2		0

				CC		14.8599996567		1		3		0		0

				CC		15.8800001144		2		5		0		0

				CC		16.8999996185		8		3		0		0

				CC		17.9200000763		0		2		0		0

				CC		19.9599990845		4		3		0		0

				CC		22		0		2		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SP		4.6599998474		0		0		0		45

				SP		5.6799998283		0		0		0		31

				SP		6.6999998093		0		0		0		6

				SP		7.7199997902		0		0		0		67

				SP		8.7399997711		0		8		21		118

				SP		9.7600002289		0		10		20		91

				SP		10.779999733		0		7		23		44

				SP		11.8000001907		1		10		26		26

				SP		12.8199996948		11		14		33		0

				SP		13.8400001526		4		7		5		0

				SP		14.8599996567		2		2		2		0

				SP		15.8800001144		3		0		3		0

				SP		16.8999996185		13		1		2		0

				SP		17.9200000763		16		3		7		0

				SP		18.9400005341		2		1		0		0

				SP		19.9599990845		5		1		0		0

				SP		22		6		0		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SW		3.6400001049		0		0		0		2

				SW		4.6599998474		0		0		0		22

				SW		5.6799998283		0		0		0		2

				SW		6.6999998093		0		0		0		20

				SW		7.7199997902		0		0		0		52

				SW		8.7399997711		0		4		26		61

				SW		9.7600002289		0		3		27		68

				SW		10.779999733		0		9		21		37

				SW		11.8000001907		0		8		22		58

				SW		12.8199996948		0		1		22		0

				SW		13.8400001526		0		0		2		0

				SW		14.8599996567		0		1		2		0

				SW		15.8800001144		1		1		2		0

				SW		16.8999996185		8		4		9		0

				SW		17.9200000763		7		0		3		0

				SW		18.9400005341		9		3		6		0

				SW		19.9599990845		2		2		0		0

				SW		20.9799995422		1		0		0		0

				SW		22		5		2		0		0

				SW		23.0200004578		1		0		0		0

				SW		24.0400009155		3		0		0		0
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		SiteCode		Amphipods/M		Alloniscus/M		Beetles/M		Staphylinids/M		Thinopinus/M		Excirolana/M

		BB		704.10		0.00		0.00		13.76		0.00		2500.15

		CC		1505.57		332.92		55.85		54.22		43.21		1696.83

		SP		37335.18		805.53		403.57		306.39		0.00		6082.72

		SW		14518.06		1465.51		153.31		129.61		0.00		352.64
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		Year		EventCode		IslandCode		SiteCode		AvgOfAmphipods/M		AvgOfAlloniscus/M		AvgOfBeetles/M		AvgOfStaphylinids/M		AvgOfThinopinus/M		AvgOfExcirolana/M

		1994		B		SR		AR		954.7626861725		0		72.0904909275		86.8827618704		0		157.6928466834

		1995		H		SR		AR		1245.8598726115		0		0		17.8343949045		0		1356.1783456499

		1994		C		SR		BB		569.8174203277		0		0		16.7303607722		0		3323.7537294943

		1997		H		SR		BB		1140.3239361083		5821.8355660269		0		36.4452535614		14.573248602		0

		1999		B		SR		BB		225.8418590431		0		0		0		0		4106.3333845504

		2000		A		SR		BB		704.097664665		0		0		13.7579624314		0		2500.148630203

		1994		B		SR		BR		758.0643027523		991.131677357		160.9786206156		995.6745927185		36.9539560708		173.3617996806

		1997		H		SR		BR		1693.7256040642		238.9171971745		86.7151956324		117.7150946538		0		298.0325550947

		1999		B		SR		BR		4327.2039948078		229.1164497622		711.5015740537		367.0937355102		0		1872.3588261475

		1995		H		SR		CC		130.0552015041		332.857747331		22.0806794055		11.0403397028		0		75.7197454173

		1997		H		SR		CC		1240.6794197747		479.6603030713		138.3439519603		49.4267522403		0		362.6327044898

		1999		B		SR		CC		789.4300565729		306.110819373		184.2948186965		204.838959426		0		1108.6554138082

		2000		A		SR		CC		1505.5679343562		332.9182568123		55.8503182527		54.2229279439		43.2101926378		1696.8343943699

		1994		C		SR		FP		1416.2085105259		60.8917212031		28.1323200333		20.6588591495		0		0

		1997		H		SR		FP		508.497973753		18.7515919679		9.8436595252		0		0		0

		1999		B		SR		FP		75.9296090229		0		0		0		0		1406.0259246268

		1997		H		SR		SE		0		0		21.5402436381		0		0		0

		1994		B		SR		SP		29991.4353789922		675.594326353		153.5679302948		731.9265745698		38.9236758855		445.2937025595

		1995		H		SR		SP		25035.0665507099		1344.7850818818		52.2802539996		208.2793103808		0		823.577240127

		1997		H		SR		SP		8026.5817822823		644.5010636769		123.9065813013		14.2675159236		83.9915079169		0

		1999		B		SR		SP		4932.5932205103		523.7609992868		0		247.5583896515		0		11023.4757619805

		2000		A		SR		SP		37335.1829153934		805.5262064912		403.5668634305		306.3936818394		0		6082.7235887439

		1994		B		SR		SW		14987.517120634		63.0412142489		76.3288962889		444.7807799808		257.1122981291		1501.4970618813

		1995		H		SR		SW		16925.2820536944		2220.3651625842		203.3970276008		1316.3311884206		27.1762208068		0

		1997		H		SR		SW		12236.4329888411		2985.1719247611		302.8789777816		331.7197413353		103.7452221524		0

		1999		B		SR		SW		25854.1136271228		174.2082981807		524.2745981039		713.9126911649		227.9164766092		1213.4384502451

		2000		A		SR		SW		14518.0609115066		1465.5064194066		153.3121055554		129.6114677381		0		352.6401410437

		1994		B		SR		WC		164.4965963873		0		17.7244463942		0		0		1163.653504188

		1999		B		SR		WC		111.8021706688		0		0		0		0		279.4754507123
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		5.6799998283		5.6799998283		5.6799998283		5.6799998283

		7.7199997902		7.7199997902		7.7199997902		7.7199997902

		8.7399997711		8.7399997711		8.7399997711		8.7399997711

		9.7600002289		9.7600002289		9.7600002289		9.7600002289

		10.779999733		10.779999733		10.779999733		10.779999733

		11.8000001907		11.8000001907		11.8000001907		11.8000001907

		12.8199996948		12.8199996948		12.8199996948		12.8199996948

		13.8400001526		13.8400001526		13.8400001526		13.8400001526

		14.8599996567		14.8599996567		14.8599996567		14.8599996567

		16.8999996185		16.8999996185		16.8999996185		16.8999996185

		17.9200000763		17.9200000763		17.9200000763		17.9200000763

		18.9400005341		18.9400005341		18.9400005341		18.9400005341
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		22		22		22		22

		23.0200004578		23.0200004578		23.0200004578		23.0200004578

		24.0400009155		24.0400009155		24.0400009155		24.0400009155

		25.0900001526		25.0900001526		25.0900001526		25.0900001526
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		13.8400001526		13.8400001526		13.8400001526		13.8400001526

		14.8599996567		14.8599996567		14.8599996567		14.8599996567

		16.8999996185		16.8999996185		16.8999996185		16.8999996185

		17.9200000763		17.9200000763		17.9200000763		17.9200000763

		18.9400005341		18.9400005341		18.9400005341		18.9400005341

		19.9599990845		19.9599990845		19.9599990845		19.9599990845

		20.9799995422		20.9799995422		20.9799995422		20.9799995422
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Ovigerous

NonOvigerous

Male

Unsexed

Size (mm)

Number of Individuals

Emerita analoga size distribution and gender characteristics at Becher's Pier

0

0

0

6

0

0

0

5

0

0

0

12

0

8

22

19

0

7

23

53

0

4

24

44

0

3

27

56

0

3

27

20

2

7

13

0

2

2

4

0

2

0

3

0

18

1

5

0

12

0

6

0

20

1

3

0

0

2

0

0

4

0

3

0

1

0

0

0

3

0

2

0

1

0

1

0



CC

		





CC

		3.6400001049		3.6400001049		3.6400001049		3.6400001049
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		9.7600002289		9.7600002289		9.7600002289		9.7600002289

		10.779999733		10.779999733		10.779999733		10.779999733

		11.8000001907		11.8000001907		11.8000001907		11.8000001907

		14.8599996567		14.8599996567		14.8599996567		14.8599996567

		15.8800001144		15.8800001144		15.8800001144		15.8800001144

		16.8999996185		16.8999996185		16.8999996185		16.8999996185

		17.9200000763		17.9200000763		17.9200000763		17.9200000763

		19.9599990845		19.9599990845		19.9599990845		19.9599990845
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		15.8800001144		15.8800001144		15.8800001144		15.8800001144

		16.8999996185		16.8999996185		16.8999996185		16.8999996185

		17.9200000763		17.9200000763		17.9200000763		17.9200000763

		18.9400005341		18.9400005341		18.9400005341		18.9400005341

		19.9599990845		19.9599990845		19.9599990845		19.9599990845
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Emerita analoga size distribution and gender characteristics at Soledad West
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LermEmeritaSites

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				BB		4.6599998474		0		0		0		6

				BB		5.6799998283		0		0		0		5

				BB		7.7199997902		0		0		0		12

				BB		8.7399997711		0		8		22		19

				BB		9.7600002289		0		7		23		53

				BB		10.779999733		0		4		24		44

				BB		11.8000001907		0		3		27		56

				BB		12.8199996948		0		3		27		20

				BB		13.8400001526		2		7		13		0

				BB		14.8599996567		2		2		4		0

				BB		16.8999996185		2		0		3		0

				BB		17.9200000763		18		1		5		0

				BB		18.9400005341		12		0		6		0

				BB		19.9599990845		20		1		3		0

				BB		20.9799995422		0		2		0		0

				BB		22		4		0		3		0

				BB		23.0200004578		1		0		0		0

				BB		24.0400009155		3		0		2		0

				BB		25.0900001526		1		0		1		0

				SiteCode		Size		Ovigerous		NonOvigerous		Male		Unsexed

				CC		3.6400001049		0		0		0		6

				CC		4.6599998474		0		0		0		87

				CC		5.6799998283		0		0		0		7

				CC		6.6999998093		0		0		0		7

				CC		7.7199997902		0		0		0		119

				CC		8.7399997711		0		0		0		74

				CC		9.7600002289		0		0		0		21

				CC		10.779999733		0		11		14		0

				CC		11.8000001907		0		3		2		0

				CC		14.8599996567		1		3		0		0

				CC		15.8800001144		2		5		0		0

				CC		16.8999996185		8		3		0		0

				CC		17.9200000763		0		2		0		0

				CC		19.9599990845		4		3		0		0

				CC		22		0		2		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SP		4.6599998474		0		0		0		45

				SP		5.6799998283		0		0		0		31

				SP		6.6999998093		0		0		0		6

				SP		7.7199997902		0		0		0		67

				SP		8.7399997711		0		8		21		118

				SP		9.7600002289		0		10		20		91

				SP		10.779999733		0		7		23		44

				SP		11.8000001907		1		10		26		26

				SP		12.8199996948		11		14		33		0

				SP		13.8400001526		4		7		5		0

				SP		14.8599996567		2		2		2		0

				SP		15.8800001144		3		0		3		0

				SP		16.8999996185		13		1		2		0

				SP		17.9200000763		16		3		7		0

				SP		18.9400005341		2		1		0		0

				SP		19.9599990845		5		1		0		0

				SP		22		6		0		0		0

				SiteCode				Ovigerous		NonOvigerous		Male		Unsexed

				SW		3.6400001049		0		0		0		2

				SW		4.6599998474		0		0		0		22

				SW		5.6799998283		0		0		0		2

				SW		6.6999998093		0		0		0		20

				SW		7.7199997902		0		0		0		52

				SW		8.7399997711		0		4		26		61

				SW		9.7600002289		0		3		27		68

				SW		10.779999733		0		9		21		37

				SW		11.8000001907		0		8		22		58

				SW		12.8199996948		0		1		22		0

				SW		13.8400001526		0		0		2		0

				SW		14.8599996567		0		1		2		0

				SW		15.8800001144		1		1		2		0

				SW		16.8999996185		8		4		9		0

				SW		17.9200000763		7		0		3		0

				SW		18.9400005341		9		3		6		0

				SW		19.9599990845		2		2		0		0

				SW		20.9799995422		1		0		0		0

				SW		22		5		2		0		0

				SW		23.0200004578		1		0		0		0

				SW		24.0400009155		3		0		0		0
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Table6

		

		Site		Site				Station		Depth		Secchi		Temp Surf.		Temp 10cm		Salinity Surf.		Salinity 10cm		Slope		Notes

				#		DATE		#		(CM)		Depth		°C		°C		ppt		ppt		(degrees)

		ORH		10		8/26/99		1		15		8cm		26		23.5		50		53				Corixids, Ruppia, Salicornia

		ORH		10		8/26/99		2		18		6cm		30		25		50		50.5				Ruppia/algae

		ORH		10		8/26/99		3		10		Bottom		25		26		28		31.5				oil sheen,white bacteria

		ORH		10		8/26/99		4		56		15cm		22.5		21		44		45

		ORH		10		8/26/99		5		46		6cm		24.5		22.5		50.5		50				Ruppia, low visiblity

		OR		11		8/26/99		1		<30cm		Bottom		20.5		20.5		36		38				Mouth closed

		OR		11		8/26/99				N/A				22.5				12						130 M upstream,fish,Ruppia

		OR		11		8/26/99				N/A								4						161 meters upstream

		OR		11		8/26/99				N/A								2						191 meters upstream

		OP		12		8/26/99		1		Dry														Dry not sampled

		SP		1		24-Aug-99								17.0				35				7.24

		BR		2		24-Aug-99								17.5				34				5.90

		CC		3		25-Aug-99								16.8				N/A				6.31

		FP		4		25-Aug-99								18.0				N/A				8.85

		SE		6		27-Aug-99								15.0				N/A				N/A

		WC		7		23-Aug-99								17.5				N/A				N/A

		BB		8		25-Aug-99								15.0				33				5.71

		SW		9		26-Aug-99								17.0				N/A				3.75
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