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INTRODUCTION



We, the U.S. Fish and Wildlife Service, intend this report to summarize the best available scientific and commercial information available on the Scripps’s murrelet (Synthliboramphus scrippsi) (SCMU) and Guadalupe murrelet (Synthliboramphus hypoleucus) (GUMU), formerly both recognized as subspecies of Xantus’s murrelet (Synthliboramphus hypoleucus).  We will use this information as a basis for actions relevant to the Endangered Species Act of 1973, as amended (“Act”, 16 U.S.C. 1531 et seq.).  Prior to each such action, we will revise the report as necessary to reflect new information that may have become available.  



The Service listed the Xantus’s murrelet as a Category 2 candidate in November 1994 (59 FR 58983).  A category 2 candidate refers to species that the Service has information to indicate that proposing to list as threatened or endangered is appropriate, but for which persuasive data on the biological vulnerability and threats are not currently available to support a proposed rule.  The Xantus’s murrelet lost its candidate status when the Category 2 designation was dropped in 1996 (61 FR 7596).  In April 2002, the Pacific Seabird Group (PSG) petitioned the Service to consider listing the Xantus’s murrelet as threatened under the Act.  Due to higher priority listing actions, we were not able to address the petition at that time.  In 2004, we identified Xantus’s murrelet as a candidate species in a notice of review published in the Federal Register on May 4, 2004 (69 FR 24876).  Notices of review reconfirming its candidate status were also published in the Federal Register through 2012.  On May 10, 2011, we filed a multiyear work plan as part of a proposed settlement agreement with Wild Earth Guardians and others in a consolidated case in the U.S. District Court for the District of Columbia.  On September 9, 2011, the court accepted our agreement with plaintiffs in Endangered Species Act Section 4 Deadline Litig., Misc. Action No. 10–377 (EGS), MDL Docket No. 2165 (D. DC) (known as the “MDL case”) on a schedule to publish proposed rules or not-warranted findings for the 251 species designated as candidates in 2010 no later than September 30, 2016.  We are conducting this status assessment as part of our compliance with the MDL settlement agreement.



When the Service listed the Xantus’s murrelet as a candidate in May 2004 (69 FR 24876), we included both subspecies: S. h. scrippsi and S. h. hypoleucus (Jehl and Bond 1975, pp. 9-24; Drost and Lewis 1995, p. 4).  More recent data, however, suggests the two subspecies should be recognized as distinct species, SCMU (Synthliboramphus scrippsi) and GUMU (Synthliboramphus hypoleucus) (Birt et al. 2012, p. 51).  The American Ornithological Union accepted this change in 2012 (Chesser et al. 2012, pp. 574, 578-579).  As a result of this change, from this point forward we recognize Xantus’s murrelet as two distinct species.  Much of the background information about SCMU and GUMU is based on information from when the two species were treated as a single species.  The analyses of potential stressors is conducted individually for each species where applicable, otherwise, we have grouped stressors and species together.	Comment by Bay-Delta FO: So do we default to the Ornithological Society for this? I’m assuming so. We may want to say this if so.



BACKGROUND



Species Description



The SCMU and GUMU are small diving seabirds, approximately 23-25 centimeters (cm) (9-10 inches (in)) in length and 148-187grams (5-7 ounces) (Drost and Lewis 1995, p. 2; Jehl and Bond 1975, p. 14; Murray et al. 1983, p. 14).  The SCMU has a bill that is slightly shorter and thicker than the GUMU (Jehl and Bond 1975, p. 13).  The area in front of and behind the eye of SCMU is black with a dividing line between the black crown and face and white throat extending straight back from the bill.  Guadalupe murrelets have white extending up in front of the eye, white above the gape, broader white below the eye, and paler, grayish feathers that cover the ear openings (Jehl and Bond 1975, pp. 13 and15).  Winter plumage in both murrelets is not different from breeding plumage except upon careful inspection (Drost and Lewis 1995, pp. 2 and 19).  The striking black-and-white plumage is present year-round and does not appear to differ with age; pre-basic molt occurs in late summer and a partial pre-alternate molt likely occurs in late winter (Drost & Lewis 1995, p. 19).  



The two species differ in breeding range and vocalizations (Jehl and Bond 1975, pp. 11-19).  The SCMU nest from the Channel Islands off the southern California coast south to the San Benito Islands in Mexico; the GUMU nest farther south, on Guadalupe and San Benito Islands off Baja California, Mexico (Jehl and Bond 1975; p. 11, Keitt 2005, pp. 109-112).  Both species occur along with small numbers of an intermediate form (indicative of limited interbreeding) on the San Benito Islands (Jehl and Bond 1975, p. 11; Winnett et al. 1979, p. 81; Keitt 2005, pp. 110-111; Whitworth et al. 2003, p. 9).  The GUMU has been known to breed on very rare occasion in southern California at Santa Barbara Island, California (one record) (Winnett et al. 1979, p. entire) and possibly at San Clemente Island, California (Whitworth et al. 2013, p. 6) indicating small numbers may regularly breed in the U.S. along with SCMU.  



Systematics



The SCMU and GUMU are seabird species belonging to the order Charadriiformes, family Alcidae.  Phylogenetic analyses based on molecular genetic data have revealed that Synthliboramphus murrelets are most closely related to a clade of Atlantic alcids which contains the razorbill (Alca torda), dovekie (Alle alle), great auk (Pinguinus impennis), thick-billed murre (Uria lomvia) and common murre (U. aalge).  In the most strongly supported phylogenetic hypothesis, the genus Synthliboramphus consists of two groups of sister taxa: (1) ancient and Japanese murrelets; and (2) SCMU, GUMU, and Craveri’s murrelet.  These strongly supported relationships are derived from DNA sequences from both the mitochondrial genome and multiple nuclear loci.  These sister taxa also are supported by several differences in plumage and morphology.  In the past, SCMU, GUMU, and Craveri’s murrelet were assigned to the genus Endomychura. 



Xantus’s murrelet was one of four Synthliboramphus murrelets (Carter et al. 2005, p. 33); including two subspecies S. hypoleucus scrippsi and S. h. hypoleucus (Jehl and Bond 1975, pp. 9-24; Drost and Lewis 1995, p. 4), first described in 1859 (Xantus 1859, p. 299).  More recent data, however, suggests the two subspecies should be recognized as distinct species, SCMU (S. scrippsi) and GUMU (S. hypoleucus) (Birt et al. 2012, p. 51; Chesser et al. 2012, pp. 574, 578-579).  This split resulted in five recognized Synthliboramphus murrelets.  Synthliboramphus murrelets have the most southern distribution of all alcids.  Ancient murrelets (S. antiquus) breed across the north Pacific; and Japanese murrelets (S. wumizusume) are limited to Japan, Korea, and possibly Russia (Birdlife International 2015, p. 1).  The SCMU, GUMU, and the closely related Craveri’s murrelet (S. craveri) breed only in southern California, northwestern Baja California, Mexico, and the Gulf of California (Carter et al. 2005, p. 33). 



Although the SCMU and GUMU are closely related (genetically), analyses of both mitochondrial and nuclear DNA indicate that SCMU, GUMU, and Craveri’s murrelet are genetically distinct (Birt et al. 2012, p. 51).  Despite one potential hybrid at Guadalupe Island, gene flow between SCMU, GUMU, and Craveri’s murrelet was essentially zero. The species differ in breeding range, facial plumage, bill size, and vocalizations (Jehl and Bond 1975, pp. 11-19).  The most notable morphological difference between SCMU and GUMU is the distribution of white feathers on the face, but subtle differences also exist in bill length and depth, tarsus length, and back plumage color (Green and Arnold 1939, p. 28; Jehl and Bond 1975, pp. 13–14).  



Historical Range and Distribution



The historical breeding range of SCMU and GUMU was from the Channel Islands in southern California to islands off the west coast of Baja California, Mexico (Jehl and Bond 1975, p. 11; Hunt et al. 1979, p. III-165; Carter et al. 2000, pp. 435-436) (see Figure 1).  Known nesting islands in southern California included San Miguel, Santa Cruz, Anacapa, Santa Barbara, San Clemente, and Santa Catalina Islands.  Known or suspected nesting islands off the west coast of Baja California, Mexico include:  Coronado, Todos Santos, San Martin, San Jeronimo, Cedros, San Benito, and Guadalupe Islands (Keitt 2005, pp. 105, 110-111; H.R. Carter, unpubl. data).  Earlier reported breeding at Asuncion and San Roque Islands in central western Baja California may have been misidentified S. craveri (Keitt 2005, p. 110; H.R. Carter, unpubl. data).  In the past, SCMU bred on all the southern California Channel Islands described above and all islands off the west coast of Baja California, Mexico except Guadalupe Island.  Guadalupe murrelet is only known to have nested in the past on Santa Barbara Island (one record), one of the California Channel Islands, and San Benito and Guadalupe Islands off the west coast of Baja California, Mexico.



Current Range and Distribution



The current breeding ranges of SCMU and GUMU are most likely the same as the historic ranges; however, no breeding records of GUMU are known from Santa Barbara Island since 1977 (Winnett et al. 1979, p. entire).  Post-breeding and winter distribution is much more dispersed, occurring from southern Baja California to Vancouver Island, British Columbia, Canada with the highest concentration of birds off northern Baja California (Karnovsky et al. 2006, p. 97) (see Figure 2).  At-sea survey results reported by Karnovsky et al. (2006, p. 91) during the non-breeding season found no murrelets north of 52.46 N (132.71 W), south of 24.14 N (113.18 W), or beyond 555 km offshore.  Based on this information, Karnovsky et al. (2006, p. 91) confined their analysis to surveys conducted from 23 N to 53 N, and to about 600 km offshore.  The SCMU and GUMU are not known to extend beyond this confined area (Karnovsky et al. 2006, p. 91).  Therefore, we recognize this area, as defined, to represent the at-sea geographic distribution of SCMU and GUMU.  During the nonbreeding season the mean ocean depth for murrelets was 1053 m, and mean distance from land was 70 km (Karnovsky et al. 2006, p. 96)	Comment by Bay-Delta FO: Can we say “SCMU are currently confirmed breeding on the following Islands:……, GUMU are currently confirmed to breed on the following Islands:…..	Comment by Bay-Delta FO: Need to state kilometers which abbreviation stands for with first use.
	Comment by Bay-Delta FO: Need to state meters which abbreviation stands for with first use.




Because of the difficulty in identifying SCMU and GUMU during surveys at sea, the post-breeding and winter distribution may not accurately reflect the true range.  Using eBird as another tool to help identify the post-breeding and winter distribution of SCMU and GUMU, we found observations for SCMU from Vancouver Island, Canada, down to the San Benito Islands off the west coast of Baja Mexico; and observations off the coast of Washington, U.S. down to the San Benito Islands off the west coast of Baja Mexico for GUMU (eBird 2015).  In general, these findings are similar to data collected by Karnovsky et al. (2006, p. 97).
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Figure 1.  SCMU and GUMU Breeding Range
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Figure 2.  Distribution of Scripps’s and Guadalupe murrelets, including the post-breeding and winter distribution



Land Ownership



The SCMU breed on San Miguel Island (owned by the Navy, but managed by the National Park Service), Santa Cruz (owned and managed by The Nature Conservancy and the National Park Service), Anacapa, and Santa Barbara Islands (both owned and managed by the National Park Service), San Clemente Island (owned and managed by the Navy), and Santa Catalina island (owned and managed by the Santa Catalina Conservancy and other private owners)  Known or suspected nesting islands off the west coast of Baja, Mexico are all owned and managed by the Mexican Government:  Coronado, Todos Santos, San Martin, San Jeronimo, Cedros, San Benito, and Guadalupe Islands (Keitt 2005, pp. 105, 110-111; H.R. Carter, unpubl. data) (Table 1).  



Table 1: Land ownership of islands with known or historical SCMU and GUMU nesting colonies 



		Island

		Ownership



		Santa Barbara (SCMU and single record of GUMU)

		National Park Service



		Anacapa (SCMU)

		National Park Service



		Santa Cruz (SCMU)

		National Park Service, The Nature Conservancy



		San Miguel (SCMU)

		Department of the Navy, but managed by National Park Service



		San Clemente SCMU, possible GUMU)

		Department of the Navy



		Santa Catalina (SCMU)

		Santa Catalina Conservancy and other private owners



		Coronado (SCMU)

		Mexican Government



		Todos Santos (SCMU)

		Mexican Government



		San Martin (SCMU and GUMU possible)

		Mexican Government



		San Jeronimo (SCMU)

		Mexican Government



		Cedros (SCMU possible)

		Mexican Government



		San Benito (SCMU and GUMU)

		Mexican Government



		Guadalupe (GUMU)

		Mexican Government (Isla Guadalupe Biosphere Reserve)









Reproductive Habitat and Biology



Research on reproduction and biology of SCMU and GUMU is limited, and therefore, comes primarily from studies of SCMU on Santa Barbara Island, California.  With limited information available, we rely on data collected when SCMU and GUMU were considered a single species, Xantus’s murrelet.  Both SCMU and GUMU spend the majority of their lives at sea, only coming to land to nest.  They begin arriving within the vicinity of nesting colonies in December and January (Murray et al. 1983, p. 14; Gaston and Jones 1998, p. 209).  They likely begin breeding at three to four years of age, and usually nest at the same site each year with the same mate (Murray et al. 1983, p. 15; Sydeman et al. 1998, p. 12).  They are known to live up to at least 19 years of age in the wild, based on an adult bird banded in 1995 and recaptured in 2013 (Howard et al. 2014, p. 29 and 35).  Therefore, reproductive adults are extremely valuable to the population potentially breeding up to 17 times if starting at age three, or 16 times if breeding at age four.  The murrelets begin visiting nest sites up to two months before egg-laying, but typically two to three weeks prior (Murray et al. 1983, p. 14).  Nesting within the population is asynchronous, spanning a period of up to 4 months (March-June), and peak time of egg-laying varies from year to year (Hunt et al. 1979, p. III-174, Murray et al. 1983, p. 17).



The SCMU and GUMU congregate on the water adjacent to nesting colonies at night throughout the breeding season (Hunt et al. 1979, p. 1III-187; Murray et al. 1983, p. 14).  The purpose of these nocturnal at-sea congregations where birds engage in vocalizations may be for socialization, courtship, pairing, and pair-bond maintenance (Carter et al. 1995, p. 7; Gaston and Jones 1998, p. 209).  The majority of murrelets in these congregations are likely non-incubating, because incubating murrelets may only briefly attend congregations before flying to nests after return from foraging trips, or during chick departures from the nest (Hunt et al. 1979, p. III-205; Gaston and Jones 1998, p. 208; Whitworth et al. 1997, pp. 526, 530).  



The SCMU and GUMU nest in small caves, rock crevices, cavities under boulders or roots, and under dense vegetation on offshore islands or associated rocks, often along steep slopes or cliffs (Hunt et al. 1979, p.1III-171; Murray et al. 1983, pp. 13, 16).  No additional material is added to the nest, and the site may either be a shallow scrape if the ground is soft, or remain unmodified (Murray et al. 1983, p. 16).  They are nocturnal in their arrival to or departure from nests, presumably to avoid detection by avian predators such as gulls, owls, and falcons (Murray et al. 1983, p. 19; Gaston and Jones 1998, p. 210).  



The SCMU and GUMU typically lay two eggs and both parents share incubation duties (Murray et al. 1983, p. 19).  The first egg is left unattended until after the second egg is laid, for an average of 8 days (range: 5 to 12 days), and incubation lasts about 34 days after clutch completion (range: 27-44 days) (Murray et al. 1983, pp. 14, 16).  Eggs are also periodically left unattended during incubation, presumably because one member of the pair will depart to feed before the other returns; egg neglect increases the total length of incubation and susceptibility to predation (Murray et al. 1983, p. 18; Murray et al. 1983, p. 20).  Each parent spends an average of 3 consecutive days incubating eggs before being relieved by the mate (range: 1 to 6 days) (Murray et al. 1983, p. 18).  These incubation shifts are among the longest recorded for alcids (Drost and Lewis 1995, p. 13).  



Chicks hatch between early April and early July, and are born precocial (covered with down and fully active) (Murray et al. 1983, pp. 12, 18).  The chicks are not fed in the nest after hatching, but go to sea with their parents at about 2 days of age (range: 1 to 5 days) (Murray et al. 1983, pp. 18, 19).  The chicks are escorted out of the nest by their parents, and then they either jump from the cliff edge or are blown into the surf below, while the parents vocalize from the sea below (Murray et al. 1983, p. 19).  Family groups swim rapidly offshore and away from nesting colonies, presumably to avoid predators (Murray et al. 1983, p. 19).  The chicks are reared at sea by their parents, and remain with their parents at sea for an unknown amount of time (Murray et al. 1983, p. 19).  



Feeding



Both SCMU and GUMU are considered generalist feeders, using their wings to propel them forward underwater in a technique known as pursuit-diving to capture a wide variety of small fish and zooplankton (Sealy 1975, DeWeese and Anderson 1976, Gaston 1992, Gaston et al. 1993, Drost and Lewis 1995, pp. 6-8, Gaston and Jones 1998).  They may feed on small schooling fish and zooplankton while foraging at ocean fronts where prey is concentrated near the surface of the water (Hunt et al. 1979, p. III-184; Hamilton et al. 2004, p. 155; Hamilton 2005 pp. 8, 61, 65, 66).  Diet samples from SCMU include, but are not limited to, northern anchovies (Engraulis mordax), pacific saury (Cololabis saira), rockfish (Sebastes sp.), medusafish (Icichthys lockingtoni) or bluefin driftfish (Psenes pellucidus), and Euphausiid (Thysanoessa spinefera) (Hamilton et al. 2004, p. 154).  The diet of the GUMU is not known, but is likely to be similar to that of SCMU.  Both SCMU and GUMU feed offshore in small, dispersed groups, usually in singles and pairs, but occasionally in groups of up to eight (Howell 1917, p. 185; Hunt et al. 1979, pp. III-184).  During the breeding season, the distance they travel from nesting colonies to obtain prey is highly variable and probably dependent upon the availability and location of prey patches (Whitworth et al. 2000, p. 277; Hamilton 2005, p. 66).  For example, murrelets from Santa Barbara Island foraged far from the island in 1996 (mean = 62 km (40 miles)) and 1997 (mean = 111 km (69 miles)) (Whitworth et al. 2000, p. 274), whereas murrelets from Anacapa Island in 2002 and 2003 usually foraged within 20 km (~12.5 miles) of the island (Hamilton 2005, p. 34).  Long incubation shifts, the ability to leave eggs unattended, and the fact that chicks go to sea at two days of age may allow for long-distance foraging from nesting colonies to obtain prey (Carter et al. 1992, pp. I-220, I-122).  	Comment by Bay-Delta FO:  We want to be consistent with abbreviations. abbreviate miles and any other measurements throughout after initial citing. mi



STATUS AND TRENDS



Population Estimate



Population size and productivity (nesting success) are two common measures of seabird population status; along with trends in those measures over time.  Survey methods to understand the status of Xantus’s murrelet and later the SCMU and GUMU have varied over time and in many cases are based on few data.  Overall population estimates for the SCMU and GUMU have varied throughout the years and for each island, limiting our ability to compare data between islands and inter-annually within islands.  For example, Paleczny et al. (2015) categorized Xantus’s murrelet as “unmonitored,” meaning that there were <4 records (annual and cumulative) in the global seabird population database, 1950–2010.



Different methods to collect population trend data for SCMU and GUMU include data collected at nesting colonies and data collected at sea.  Several survey methods and techniques have been used over the years including, but not limited to, at-sea radial surveys, at-sea spotlight surveys, at-sea distributional surveys, round-island spotlight surveys, and various techniques for ground-based surveys, each with its own advantages and disadvantages.  Individually, they provide valuable data; however, without a combination of several methodologies being repeated overtime, reliable population trends are not available.  At-sea density data is collected by observing birds from a moving vessel.  These data are typically collected along transects, with the same or similar transects followed year after year.  Given that SCMU and GUMU tend not to group and instead occur as singles or in pairs when at sea, there are limitations to the aforementioned survey method.  For ground-based surveys, Whitworth et al. (2003, p. 8-9), explain that on Santa Barbara Island, two small on-island monitoring plots provide easy access to acquire data about timing of breeding and egg fates, but the changes in active nests on these plots may not represent changes in the Santa Barbara Island population as a whole, being more subject to localized impacts.  Changes in numbers of active nests that are more inaccessible to researchers are more likely to be free of localized impacts and may provide a better representation of the Santa Barbara Island population (Whitworth et al. 2003, P. 8).



In early accounts, Xantus’s murrelets were referred to as “common” and appeared to be fairly abundant (Grinnell and Miller 1944, p. 179; Howell 1917, p. 22), although there are no reliable estimates of the historical population size.  In 1910, Howell found Xantus’s murrelets only as far north as the Coronado Islands, suggesting that all previously occupied breeding islands further north had been extirpated (Howell 1910, p. 184).  Later accounts revised this assumption to indicate that very small numbers of murrelets likely bred on the northern islands in habitats inaccessible to predators, such as rats, acts, and island fox (Carter et al. 1996, p. 2; McChesney and Tershy 2000, p. 340 and 343).  For example, in 1975, black rats were thought to have extirpated SCMU at Anacapa Island; in 1994 a remnant population was rediscovered (Carter et al. 201, p. 10).  Since the late 19th century, breeding populations on several islands in southern California and northwestern Baja California appear to have declined considerably due mainly to impacts from introduced cats and rats (Drost and Lewis 1995, pp. 10, 16-18; McChesney and Tershy 1998, pp. 336, 341-342, 344; PSG 2002, pp. 6 and 8). 	Comment by Bay-Delta FO: cats



A 2005 study attempted to use multiple data types to estimate the total Xantus’s murrelet population and annual trend in population size of murrelets occurring off central California (Karnovsky et al. 2005, p. entire).  Using data collected each year from 1985 to 2003, population size estimates for breeding and nonbreeding seasons were about 24,500 and 36,100, respectively (Karnovsky et al. 2005, p. 101).  Population size in the Southern California Bight during the 1975-1978 and 1999-2011 periods was found to be relatively stable; however the geographic distribution of breeding murrelets throughout the area differed between the two time periods (Karnovsky et al. 2005, p. 101).  These estimates for total population size are much larger than numbers reported for current breeding populations.



An assessment by Birdlife International for the IUCN (International Union for Conservation of Nature) in 2014, reports that SCMU has a global population size of 10,000-19,999 breeding birds or 15,000-30,000 individuals, has a small range when breeding, nests on only a few islands, and is inferred to be in an ongoing decline owing mainly to impacts of invasive mammalian predators (e.g. rats and cats).  The SCMU is currently given the designation of vulnerable, which is defined by the IUCN as “considered to be facing a high risk of extinction in the wild.”  However, if SCMU is found at more than 10 breeding locations, SCMU may warrant downlisting to a lower IUCN category.  For GUMU, the assessment reports that the species has a global population size of 5,000 breeding birds or 7,500 individuals, has a very small range when breeding, nests on only a few islands and islets, and is inferred to be in an ongoing decline owing mainly to impacts of invasive mammalian predators.  The GUMU is given the designation of endangered, which is defined by the IUCN as “considered to be facing a very high risk of extinction in the wild.”  However, if GUMU is found at more than five breeding locations, GUMU may warrant downlisting to a lower IUCN category.	Comment by Bay-Delta FO:  I am not sure if we would want to include this. It is not clear what scientific data and analysis goes into the IUCN reporting system and how familiar their biologists are with the current status of the species. If we do include, we may want to check what citations were used to determine the findings. IUCN lists many more species as threatened than we do and so this may confuse the public. This may be a good thing to discuss on the next call.



Carter et al. (2015, entire) summarized published and unpublished information to estimate population size and trend on each breeding island of SCMU and GUMU (Table 2).  Population size estimates vary for SCMU from <50 breeding birds on San Miguel Island, which is thought to be declining since the mid-1900’s, to up to 1,450 breeding birds on Anacapa Island, which is thought to be increasing since 2002 after the eradication of black rats.  Historically, Santa Barbara Island was thought to house the largest SCMU breeding colony, with estimates up to 1,300 birds, which is now thought to be declining since the mid-1990s.  The population trends on the remaining SCMU breeding islands are unknown.  Population estimates for GUMU include Guadalupe Island, with up to 4,800 breeding birds, and the San Benito Islands with ~100 breeding birds.  The population trend for GUMU is unknown. 



We used Carter et al. (2015) to estimate the percent of the SCMU and GUMU populations on each island. We used the island’s median number of breeding pairs, from the range presented in Carter et al. 2015, and then divided by total the total number of breeding pairs calculated by summing the medians. The following details the findings in Carter et al. (2015) for each of the SCMU and GUMU breeding islands.



U.S. Islands



Santa Barbara Island

Santa Barbara Island is currently the second largest SCMU breeding colony in California, with 950-1300 breeding birds (475-650 breeding pairs) (Carter et al. 2015, p. ) comprising ~21% of SCMU (Table 2, Figure 3a).  The SCMU and possibly GUMU, likely declined on Santa Barbara Island due to introduced non-native cats in the late 19th and early 20th centuries, changes in island vegetation (due to ranching and farming) and changes in native populations of deer mouse (Peromyscus maniculatus elusus) and barn owls (Tyto alba) (due to altered habitats).  Cat numbers on Santa Barbara Island were relatively low since the 1920s and the last cat was eradicated in 1978 (Murray et al. 1983, p. 13).  Hunt et al. (1979, pp. III-161, III-168) thought that the population had increased from the early 1900s to 1977.  However, there is more recent evidence of a 30 to 72 percent population decline from 1977 to 1991; the degree of decline is uncertain due to different survey techniques (Hunt et al. 1979, p. III-186; Carter et al. 1992, p. I-223; Sydeman et al. 1998, pp. 2, 9-11, 23).  Consistent with continued decline after 1991, numbers of active nests were 14% lower at northeastern Santa Barbara Island in 2001 than in 1991 (Whitworth et al. 2003, pp. 4, 8, 13).  Nest site occupancy in plots monitored since 1983 also decreased during the 1990’s and 2000’s, although numbers of eggs hatching increased (Schwemm et al. 2005, p. 388).  Average productivity at Santa Barbara Island from 1983 to 1995 was low, at 0.81 chick per pair (Sydeman et al. 1998, pp. 23, 31); ancient murrelets (S. antiquus) average 1.44 to 1.69 chicks per pair.  This lower productivity may be a result of high predation rates rather than a natural life history trait (Sydeman et al. 1998, pp. 23-24).  Sydeman et al. (1998, p. 2) calculated that if an annual 2.5 to 5.3 percent decline continued, this colony could reach a level at which the likelihood of survival would eventually lead to the colony’s extirpation.  According to Howard et al. (2015, pp. 5 and 31), hatch success fluctuates from year to year and is reported at 70 percent in 2010, 68 percent in 2011, 62 percent in 2012, and 44 percent in 2013.  The last known survey occurred in 2014 (Carter et al. 2015, p. 23).	Comment by Bay-Delta FO:  I think this would be something to discuss on the next call as to how much weight we want to put in these predictions. Also, we should state how many years of data the study is based on. Sydeman did a similar prediction for Ashy Storm petrel.



Anacapa Island

Anacapa Island is currently the largest SCMU breeding colony in California, with 1100-1450 breeding birds (550-725 breeding pairs), comprising ~24% of SCMU (Table 2, Figure 3a).  The number of breeding pairs newly calculated in 2015 for Anacapa Island was the first time that the breeding colony size surpassed that of Santa Barbara Island.  This colony likely suffered population decline since the late 19th century mainly due to the presence of non-native rats (McChesney et al. 2000, pp. 3, 12, Whitworth et al. 2005b, pp. 131, 134).  However, eradication of rats in 2001 to 2002 has led to recently improved hatching success and colony growth (Whitworth et al., 2009, pp. 13-19).  In Whitworth et al. (2015, p. 8 and 9), they report that prior to rat eradication, annual hatching success ranged from 22 percent to 36 percent, and increased after rat eradication to 75 percent to 89 percent.  The last known survey occurred in 2014 (Carter et al. 2015, p. 21).



San Miguel Island

San Miguel Island is the northernmost colony in the SCMU breeding range, has a relatively small breeding population with <50 breeding birds (<25 breeding pairs) (Carter et al. 2015 p. 17) and <1% of the SCMU (Table 2, Figure 3a), appears to be declining, and is nearing extirpation (Carter et al. 2008, p. 5).  Most of the SCMU are restricted to Prince Island with few island pairs known on San Miguel island proper (Carter et al. 2008, p. 80).  The last known survey occurred in 2007 (Carter et al. 2015, p. 17).



Santa Cruz Island

Santa Cruz Island has a moderate SCMU breeding population but its status is poorly known, with 300-1100 breeding birds (125-550 breeding pairs) and ~13% of SCMU (Table 2, Figure 3a) (Carter et al. 2015, p. 19).  The last known survey occurred in 2008 (Carter et al. 2015, p. 19).



San Clemente Island

San Clemente Island has a relatively small SCMU breeding population, with 50-150 breeding birds (25-75 breeding pairs) and ~1% of SCMU, and its status is poorly known (Carter et al. 2015, p. 27) (Table 2, Figure 3a).  GUMU is suspected on San Clemente, but is not a documented breeder.  The last known survey occurred in 2014 (Carter et al. 2015, p. 27).



Santa Catalina Island

Santa Catalina Island has a relatively small SCMU breeding population, with 250-350 breeding birds (125-175 breeding pairs) and ~6% of SCMU, and its status is poorly known (Table 2, Figure 3a) (Carter et al. 2015, p. 25).  The last known survey occurred in 2014 (Carter et al. 2015, p. 25).



Mexican Islands



Coronado Island

Coronado Island has a relatively large SCMU breeding population, with 1050-1400 breeding birds (525-700 breeding pairs), which is ~23% of SCMU, and its status is poorly known (Table 2, Figure 3a) (Carter et al. 2015, p. 29).  The last known survey occurred in 2007 (Carter et al. 2015, p. 29).



Todos Santos

Todos Santos Island has a moderate SCMU breeding population, with 250-350 breeding birds (125-175 breeding pairs), which is ~6% of SCMU, and its status is poorly known (Table 2, Figure 3a) (Carter et al. 2015, p. 31).  The last known survey occurred in 2007 (Carter et al. 2015, p. 31).



San Martin

San Martin Island has a relatively small SCMU breeding population, with 50-100 breeding birds (25-50 breeding pairs), which is ~1% of SCMU, and its status is poorly known (Table 2, Figure 3a) (Carter et al. 2015, p. 33).  The last known survey occurred in 2008 (Carter et al. 2015, p. 33).



San Jeronimo

San Jeronimo Island has a relatively small SCMU breeding population, with <100 breeding birds (< 50 breeding pairs), which is ~1% of SCMU, and its status is poorly known (Table 2, Figure 3a) (Carter et al. 2015, p. 35).  The last known survey occurred in 2008 (Carter et al. 2015, p. 35).



Cedros Island

SCMU is suspected on Cedros Island, but is not a documented breeder. (Table 2, Figure 3a) (Carter et al. 2015, p. X).  The last known survey occurred in 2007 (Carter et al. 2015, p. 37).



San Benito Islands

The San Benito Islands are breeding habitat for both SCMU and GUMU.  The San Benito Islands are a group of three oceanic islands that receive low annual rainfall and have little vegetation.  West Island is largest and has steep cliffs on the south and west sides and a maximum height of 200 m.  East Island is 130 m in elevation.  The middle island, 25 m elevation, is the smallest.  The island has a relatively small SCMU breeding population, with 188-281 breeding pairs, which is ~4% of SCMU, (Table 2, Figure 3a) (Carter et al. 2015, p. 39).  The island also has a relatively small GUMU breeding population, with 68-101 breeding pairs, which is ~3% of GUMU (Table 2, Figure 3b) (Carter et al. 2015, p. 39). The status of the two species on the San Benito Islands is considered unknown.  The last known survey occurred in 2004 (Carter et al. 2015, p. 39).



Guadalupe Island

Guadalupe Island is the largest GUMU breeding colony, with 1200-4800 breeding birds (600-2,400 breeding pairs), comprising ~97% of GUMU, and its status is poorly known (Table 2, Figure 3b) (Carter et al. 2015, p. 41).  As a result of past and current stressors (e.g., cats remain) on the main island, GUMU are primarily limited to offshore islets located off the southern end of Guadalupe Island and other offshore rocks.  The last known survey occurred in 2007 (Carter et al. 2015, p. 41).



Population Viability Analyses



An early population viability analysis was conducted for Xantus’s murrelets that assumed 95% of the population was on Santa Barbara Island and therefore estimated the probability of quasi-extinction for the species based on numbers and parameters from this island (Sydeman et al. 1998, entire).  They estimated that Xantus’s murrelets declined by 2.5-5.3 percent per year from 1977 to 1991.  Given their population estimates (ranging from 837 -3000 breeding birds) and parameter rates, they found that the population faced a 30% probability of reaching quasi-extinction within 20 years under the most favorable scenario.  They attributed low estimates of productivity largely to deer mouse predation on the island. 	Comment by Bay-Delta FO: I think we should discuss on the next call. 



A more recent population-dynamic model evaluated owl predation pressure on Santa Barbara Island murrelets, which they estimated to be declining from 1991 to 2010 by an average of 1.2% per year (Nur et al. 2014,  p. entire).  Without a reduction in increased mortality due to owl predation, they projected a steady decline in murrelets on Santa Barbara for the next 20 years.
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Table 2.  Summary of Scripps’s murrelet (SCMU) and Guadalupe murrelet (GUMU) status and population trends based on Carter et al. (2015).  We used the island’s median number of breeding pairs, from the range presented in Carter et al. 2015, and then divided by total the total number of breeding pairs calculated by summing the medians. 

		Breeding Island

		Species

		Most Recent Estimate of Breeding Birds

		Population Trend

		Estimated Percent of Population (median)

		Date of most recent survey

		Surveys



		U.S.

		

		

		

		

		

		



		San Miguel

		SCMU

		<50

		Declining since mid-1990's

		<1%

		2007

		Nest Searches and/or Monitoring:  1975-77, 1991, 2007
Spotlight Surveys: 2004, 2007
Vocalization Surveys: 1994-96
At-Sea Captures: 2007
Radial At-Sea Surveys: 1976-77



		Santa Cruz

		SCMU

		300-1100

		Unknown

		13%

		2004

		Nest Searches and/or Monitoring: 1976-77, 1991
Spotlight Surveys: 2004
Vocalization Surveys: 1994-95
At-Sea Captures: 1994, 2004, 2008



		Anacapa

		SCMU

		1100-1450

		Increasing in monitored nest plots since 2002 (after eradication of black rats)

		24%

		2014

		Nest Searches and/or Monitoring: 1976-77, 1991, 1994-96; 2000-12, 2014
Spotlight Surveys: 2000-06, 2014
Vocalization Surveys: 1994, 1996, 2000
At-Sea Captures: 1996; 2000-05
Radio Telemetry: 2002-03



		Santa Barbara

		SCMU; Historical GUMU

		SCMU: 950-1300

		SCMU: Declining in monitored nest plots since mid-1990's ; GUMU: Unknown

		21%

		2010

		Nest Searches and/or Monitoring: 1975-2014
Spotlight Surveys: 2001-2002, 2004, 2008-2010
Vocalization Surveys: 1995-96
At-Sea Captures: 1994-97, 2000-2002, 2004, 2009-2011
Radio Telemetry: 1976, 1995-1997, 2002
Breeding Biology: 1975-77
Radial At-Sea Surveys: 1975-77, 1997, 2009-2010



		San Clemente

		SCMU; Suspected GUMU

		SCMU: 50-150

		Unknown

		1%

		2014

		Nest Searches and/or Monitoring: 1976-77, 1991, 1994-96, 2008, 2012-14
Spotlight Surveys: 2008, 2012-14
Vocalization Surveys: 1994-96
At-Sea Captures: 1994, 1996, 2008, 2012-14



		Santa Catalina

		SCMU

		250-350

		Unknown

		6%

		2014

		Nest Searches and/or Monitoring: 1976-77, 1991, 2008, 2012-14
Spotlight Surveys: 2004, 2012-14
Vocalization Surveys: 1994-95, 2000
At-Sea Captures: 2000, 2004, 2008, 2012-14



		Mexico

		

		

		

		

		

		



		Coronado

		SCMU

		1050-1400

		Unknown

		23%

		2005[footnoteRef:1] [1:  There have been surveys conducted in 2014-2015 by Grupo de Ecología y Conservación de Islas (GECI)] 


		Nest Searches and/or Monitoring: 1995, 1999, 2002, 2004-07
Spotlight Surveys: 2002, 2004-07
Vocalization Surveys: 1995, 1999
At-Sea Captures: 2005



		Todos Santos

		SCMU

		250-350

		Unknown

		6%

		2005[footnoteRef:2] [2:  Spotlight surveys recorded 97 individuals of Scripps’s Murrelet around Todos Santos in 2014, and 18 nests with SCMU eggshells found on Todos Santos Sur in 2014- from draft 2014 GECI report. Also evidence of Barn Owl predation on Todos Santos Sur in 2014] 


		Nest Searches and/or Monitoring: 1999, 2005, 2007
Spotlight Surveys: 2005, 2007
Vocalization Surveys: 1999
At-Sea Captures: 2005



		San Martín

		SCMU; Suspected GUMU

		SCMU: 50-100

		Unknown

		1%

		2008[footnoteRef:3] [3:  GECI did not document murrelet nesting on San Martin in 2014.] 


		Nest Searches and/or Monitoring: 1999, 2007-08
Spotlight Surveys: 2008
Vocalization Surveys: 1999
At-Sea Captures: 2008



		San Jerónimo

		SCMU

		<100

		Unknown

		1%

		2008[footnoteRef:4] [4:  GECI did boat surveys in 2014] 


		Nest Searches and/or Monitoring: 1999, 2007-08
Spotlight Surveys: 2007-08
Vocalization Surveys: 1999
At-Sea Captures: 2008



		Cedros

		Suspected SCMU

		

		Unknown

		--

		2007

		Nest Searches and/or Monitoring: 2007
Spotlight Surveys: 2007
At-Sea Captures: 2007



		San Benito

		SCMU; GUMU[footnoteRef:5] [5:  62.5% of 40 nesting individuals were S. scrippsi (similar to 61% determined from at-sea captures in 2002; Whitworth et al. 2003b), 22.5% were S. hypoleucus and 15% were intermediates (Wolf et al 2006)] 


		SCMU: 188-281; GUMU: 68-101

		Unknown

		4% (SCMU);

3% (GUMU)

		2002[footnoteRef:6] [6:   GECI doing seabird surveys?] 


		Nest Searches and/or Monitoring:  1999, 2000-04
Spotlight Surveys: 2002
Vocalization Surveys: 1999
At-Sea Captures: 2002
Breeding Biology: 2003-04



		Guadalupe

		GUMU

		1200-4800

		Unknown

		97%

		2007

		Nest Searches and/or Monitoring: 2003-04, 2007
Spotlight Surveys: 2007
At-Sea Captures: 2007







Figure 3. The distribution of SCMU (3a) and GUMU (3b) breeding population by island. Green bars indicated that the population is increasing, red indicated a decreasing population, and blue indicates that the population trend is unknown (Carter et al. 2015).





Figure 3a. 





Figure 3b.

POTENTIAL STRESSORS TO PERSISTENCE OF THE SPECIES



This section evaluates potential past, ongoing, and future stressors that may be acting on SCMU and/or GUMU, or their habitat.  To identify stressors, we reviewed the best available scientific and commercial information presented in this species report.  Stressors are the activities or processes that have caused, are causing, or may cause in the future the destruction, degradation, or impairment of SCMU and/or GUMU or their habitat. 



In our review, we have identified the impact, scope and timing of each stressor.  The scope of a stressor refers to the known breeding islands or areas at sea where the specific stressor has occurred in the past or the potential islands where SCMU and GUMU can reasonably be expected to be affected by a stressor based on the best available information.  Scope for all stressors is summarized in Table 4.  



Timing of the stressor is based on the past, current and potential future impacts that can be reasonably assumed to affect the SCMU and/or GUMU or their habitat.  Time periods include past, current, and future.  The time periods are defined as follows:



· Past only is used to describe the time period from the present back 15 years, at a minimum.  We chose 15 years because the effects of rat eradication on Anacapa Island were detected in ~10-12 years.  Therefore, we think that a murrelet population response to a change in stressor could be detected within this timeframe.



· Current is used to describe stressors that are occurring now (time of development of this report). 



· Future is used to describe stressors that could act on the SCMU and/or GUMU or their habitat in the next, at least, 15 years (from the timeframe for development of this report). We think that a murrelet population response to a change in stressor could be detected within 15 years and therefore we can make reliable predictions about how threats will affect these species 15 years into to the future. 	Comment by Bay-Delta FO: May want to clarify this. Is it just 15 years out were looking at or anything beyond 15 years.



The overall level of impact of each stressor is provided in the summary for the stressor.  Overall level of impact is defined by a combination of the scope of the stressor and the level of impact within the scope (Table 3). Low-level impacts are those that are causing a minor amount of loss of individuals and/or habitat currently or in the future.  Moderate-level impacts are those that are causing a more than minor but not widespread loss of individuals and/or habitat currently or in the future.  High-level impacts are those that are causing widespread loss of individuals and/or habitat currently or in the future. Overall impacts of all stressors is summarized for SCMU in Table 5 and for GUMU in Table 6.











Table 3. Overall level of impact is defined by a combination of the scope of the stressor and the level of impact within the scope

Stressor impacts within the scope



Scope of the stressor



		

		Low, unknown

		Low

		Moderate

		High



		0-25%

		NEGLIGIBLE

		NEGLIGIBLE

		LOW

		LOW



		26-50%

		NEGLIGIBLE

		LOW

		LOW

		MODERATE



		51-75%

		NEGLIGIBLE

		LOW

		MODERATE

		HIGH



		76-100%

		NEGLIGIBLE

		LOW

		MODERATE

		HIGH











We evaluate the following potential stressors affecting SCMU and/or GUMU or their habitat. The stressors are not listed in order of magnitude of level of threat.	Comment by Bay-Delta FO: RO may want it reorganized within the five factors. We’ll wanna check with Arnold.	Comment by Bay-Delta FO: Are Organochlorines a concern. We should probably at least talk about them just so were covered.



1. Introduced mammals: predators

a. Rats

b. Cats

c. Dogs

2. Introduced mammals: non-predators

3. Native predators

a. Deer mice

b. Barn owl

c. Peregrine Falcon

4. Human disturbance

5. Artificial light pollution

6. Liquefied natural gas facilities

7. Prey availability

8. Fisheries bycatch

9. Oil pollution

10. Small population size and isolation

11. Climate change



1.	Introduced Mammals: Predators



Murrelet declines and extirpations at nesting colonies have been caused by non-native mammalian predators such as non-native rats (Rattus sp.) and feral cats (Felis catus) (Moors and Atkinson 1984, pp. 667-690) Everett and Anderson 1991 pp. 121-122, 124, 127, 133-134; Bertram 1995, pp. 865-872; Seto and Conant 1996, pp. 175-181; McChesney and Tershy 1998, pp. 336-334; Keitt 2005, pp. 105, 110-112).  Dogs (Canis familiarus) may also prey on seabirds and destroy burrows and nest sites.  	Comment by Bay-Delta FO: May want to condense each threat into a complete section for each species. This may be hard to follow as is. It would be more efficient and compact.	Comment by Bay-Delta FO:  We should get RO buy in on this if we want to use this format. From what I understood from listing class, a threat is either past, current or future. I can see that in some circumstances a threat may be current on some Islands and historic on others such as rats. The Ashy storm-petrel finding may provide a good example to gain insight into this. 




Small seabirds, such as SCMU and GUMU are susceptible to depredation due to their low annual reproductive output, small size, and lack of effective anti-predator behavior (Moors and Atkinson 1984, pp. 667-690).  



1a. Rats



Scope



SCMU 



Past-only: Anacapa



Current: San Miguel Island, San Clemente Island, Santa Catalina Island, and possibly Cedros Island (SCMU present, but no documented breeding)



GUMU 



Current:  Potentially San Clemente Island (GUMU present, but no documented breeding) 



Impact of Rats



Rats prey primarily on SCMU and GUMU eggs and chicks, but are also capable of killing adults (Moors and Atkinson 1984, pp. 667-690; McChesney and Tershy 1998, p. 342).  Rats have been reported to depredate unattended as well as incubated eggs (Seto and Conant 1996, p. 180).  One report documented how rats efficiently killed adult ancient murrelets by attacking and wounding the nape region (Bertram 1995, p. 868).  



The eradication of rats from Anacapa Island in 2002 demonstrates their impact on murrelet nesting productivity.  In 2000-2002, prior to the rat eradication, only 42 percent of eggs hatched while 52 percent were rodent-depredated (Whitworth et al. 2005b, p. 133).  After removal of rats from Anacapa Island, the post-eradication annual hatching success increased to 82 percent from 2003-2014 (Whitworth et al. 2015, p. 2). 



Timing of Impacts



SCMU



Past – Rats have been documented on Anacapa, San Miguel Island, San Clemente Island, Santa Catalina Island, and Cedros Island.  Reports of rats at some Mexican islands (i.e., Todos Santos and San Martín Islands) may have been the endemic woodrat (Neotoma sp.), which poses little threat to murrelets because it is an herbivore (McChesney and Tershy 1998, p. 342).  



Current - In the U.S., rats have been eradicated from Anacapa Island, which is one of two primary breeding islands for this species (the other is Santa Barbara).  Rats still occur on San Miguel Island, San Clemente Island, and Santa Catalina Island.  However, based on the very few breeding birds present on these islands, the impact of rats is not at a population level. These islands also have native terrestrial predators (such as island fox), which may have already restricted murrelet breeding distribution to inaccessible habitats such as cliff ledges, sea caves, and offshore islets.	Comment by Bay-Delta FO: Would there be more if there were no rats? Anacapa had few breeding when they had rats too, right.



Since 1994, Island Conservation and Ecology Group and other groups have systematically removed mammalian predators from every murrelet nesting colony in Mexico (Keitt 2005, pp. 108, 112).  Rats only remain on Cedros Island, where SCMU is present but breeding has not been documented. 



Future – We expect that murrelet numbers will increase on the islands where rat eradication has occurred, as demonstrated by an increased productivity on Anacapa Islands (Whitworth et al. 2015, entire or p#).  On the islands where rats remain, the threat to murrelets will continue until rats are eradicated or additional measures are in place to help reduce the impacts of rat predation.



GUMU



Past – None



Current – None



Future – None



Management Actions



SCMU – The American Trader Trustee Council funded rat eradication at Anacapa Island in 2001-02.  Monitoring continues to measure benefits of the successful eradication to SCMU through increased hatching success and expanded nesting distribution (Whitworth et al. 2005b, pp. 133-135).  Of the islands where rats remain, San Clemente Island (a Navy owned island) currently traps for rats near the Seal Cove breeding area.  Increased biosecurity measures being planned by the National Park Service, The Nature Conservancy, and Navy may help to prevent the reintroduction of rats to previously inhabited islands or the introduction to islands where rats have not been documented. 



On the known breeding islands in Mexico, since 1994, Island Conservation and Ecology Group along with other groups have systematically removed mammalian predators from every murrelet nesting colony in Mexico (Keitt 2005, pp. 108, 112).  	Comment by Bay-Delta FO: We say this above



GUMU – Not applicable



Summary



Predation by rats directly kills SCMU and GUMU (eggs, juveniles and adults) and has been documented as causing severe seabird declines. 



SCMU



Rats remain on San Miguel, San Clemente, Santa Catalina, and possibly Cedros Islands. Successful rat eradication on Anacapa Island has resulted in drastically increased hatching success.  Therefore, there are direct impacts to SCMU from rats to ~8% of the SCMU breeding population with high impacts where the stressor occurs.  Overall, predation by rats currently acts as a low-level stressor to the SCMU and its habitat, and we expect this to remain a low-level stressor into the future.



GUMU



There are potential impacts to GUMU from rats on San Clemente Island (GUMU present, but no documented breeding).  Therefore, we are unaware of any direct impacts to the GUMU breeding population from rats.



1b. Cats



Scope



SCMU



Past-only: San Miguel, Santa Cruz, Anacapa, Santa Barbara Coronado, Todos Santos, San Martin, San Jeronimo, Cedros, and the San Benito Islands



Current:  San Clemente Island, Santa Catalina Island



GUMU



Past-only: San Benito Islands

Current: Guadalupe Island



Impact of Cats



Cats (Felis catus) are efficient predators of seabirds and prey on adults, eggs, and chicks (McChesney and Tershy 1998, p. 343).  The effect of cats preying upon seabirds is well documented in the literature.  On Coronado Island, R.L. Pittman (in McChesney and Tershy 1998, p. 341) collected 174 and 30 cat-depredated Xantus’s murrelets in 1989 and 1990, respectively.  During those years, Pittman also collected 285 black, two ashy, and 2 Leach’s storm petrels (in McChesney and Tershy 1998, p. 341).  According to McChesney and Tershy (1998, p. 343), of the introduced mammals on the California Channel Islands, cats have had the greatest impact on seabirds.



Timing of Stressor Impacts



SCMU



Past – Cats are believed to have been responsible for the decline, or to have contributed to the decline of SCMU and GUMU populations throughout the breeding range.  Since the late 19th century, breeding populations on several islands in southern California and northwestern Baja California appear to have declined considerably due mainly to impacts from introduced cats and rats (Drost and Lewis 1995, pp. 10, 16-18; McChesney and Tershy 1998, pp. 336, 341-342, 344; PSG 2002, pp. 6, 8).  In the past, as reported by McChesney and Tershy (1998, pp. 339-340), cats inhabited San Miguel, Santa Cruz, Anacapa, Santa Catalina, San Clemente, Coronado, Todos Santos, San Martin, San Jeronimo, Guadalupe, Cedros, and San Benito Islands.  



Documentation of early murrelet predation by cats dates back to the late 1800s and early 1900s, but was certainly occurring once cats were present on any given island.  For example, in 1923 on Todos Santos Island, Van Denburgh (1924 in Carter et al. 2006, p. 9) discovered several cat-eaten carcasses including one adult found dead under a bush, and one broken eggshell found away from any potential nest site.  On Santa Barbara Island, cats were thought to be largely responsible for the low numbers and near extirpation of Xantus’s murrelets in the late 1800s and early 1900s (Howell 1917, p. 22).  Additional examples of islands where murrelet colonies were thought to be near or have been extirpated by feral cats include Todos Santos, San Jeronimo, and San Martin Islands in Baja California (Jehl and Bond 1975, McChesney and Tershy 1998, p. 341).



Current – Cats have been removed from all U.S and Mexico known breeding islands except for San Clemente and Santa Catalina Islands (U.S.) (McChesney and Tershy 1998, p. 339).  It is unknown what effect removal of cats has and will have on breeding murrelets because there is not enough data on the murrelet population prior to and following cat removal, and therefore the extent or speed of population growth is currently unknown.  



On Todos Santos Island, for example, Carter et al. (2006, p. 11) explain that past efforts to survey for murrelet nests likely suffered from brief search efforts that typically occurred in March or early April when murrelets may not have yet laid eggs.  Therefore, it is possible the numbers of breeding SCMU on Todos Santos may have increased slightly since cats were removed in 1999.  By 2005, Carter et al. (2006, p. 11) found a single murrelet nest in a previously unoccupied area, seven years after the removal of cats.  While limited recolonization in the absence of cats could account for the one new nest found, other nests were located in areas that were inaccessible to cats, especially at the large offshore rock where most evidence of murrelet nesting was found.  Therefore, it remains unknown how this population has responded to the removal of cats.  



Future – Although cats have been removed from most of the known breeding islands, they remain on both San Clemente and Santa Catalina Islands where mortality as a result of cats is likely to continue.  Since cats remain on these two islands, murrelets cannot fully utilize these islands for breeding.  However, these two islands are also home to the island fox (Urocyon littoralis), which is a known native predator of birds.  Therefore, breeding murrelets have most likely been restricted to areas inaccessible to the fox, contributing to the reduced population sizes on these two islands.  Even with eradication, we recognize the current and future risk of non-native mammalian introductions given that people may bring cats to islands free of cats at this time. 



GUMU



Past – On Guadalupe Island, cats were known to prey on both Guadalupe (Oceanodroma macrodactyla) and Leach's Storm-petrel (Oceanodroma leucorhoa), and cat predation is blamed for the extinction of the endemic Guadalupe storm-petrel, last seen in 1912 (Jehl and Everett 1985 in McChesney and Tershy 1998, p. 341).  According to Aquirre-Munoz et al. (2011, p. 2560), feral cats were most likely responsible for the extinction of six of the nine endemic bird species and the reduction of populations of other birds.  Feral cats have been present on the main island since at least 1900, and greatly contributed to the reduced numbers of breeding murrelets (Keitt 2005, p. 110).  In 1977, Pierson and Riedman (in Jehl & Everett 1985, p. 327), reported murrelet carcasses in a cave on the east side of the main island, suggesting that nesting may still have been persisting on the main island.  In addition, between 2001 and 2003, several cat-killed adult murrelets were found on the south end of the main island (R. Henry, unpubl. data in Keitt et al. 2005, p. 110).



On the San Benito Islands, feral cats were abundant on all the islets in 1922 (Anthony1925 in McChesney and Tershy 1998, p. 341) and were present on West San Benito as late as the 1970s (McChesney and Tershy 1998, p. 341).  Whitworth et al. (2003, pg. 7) suggested that the presence of feral cats on all three islands for several decades (from at least 1922) had a significant but undocumented impact on murrelet populations.



Current – Cats remain on Guadalupe Island, and they continue to have a negative effect on GUMU.  Although cats have been controlled around seabird nesting areas since 2003, eradication of cats poses a major challenge due to the large size and complexity of Guadalupe Island (Aquirre-Munoz et al. 2011, p. 256) allowing for continued predation to occur.  Conservación de Islas, a Mexican NGO, is working with Federal Government agencies to assess the best options for cat eradication. 



Two islets off of Guadalupe Island (Negro: 17 ha, 0.7 km long, 35 m high with an estimated 200 pairs; and Afuera: 68 ha, 1.1 km long, 200 m high, with an estimated 1000–1500 pairs) support or maintain the GUMU population (DeLong & Crossin 1968, Jehl & Everett 1985).  Because both islets are free of cats, they are heavily utilized by breeding seabirds. 



According to McChesney and Tershy (1998, p. 339), cats have been removed from the San Benito Islands since 1998.  However, researchers did not detect any cats from the San Benito Islands since at least 1992 (Tershy, personal observation in McChesney and Tershy 1998, p. 341).  Therefore, it remains unclear if cats occurred in low numbers escaping visual detection or if they were reintroduced between 1992 and 1998, when the Mexican Instituto Nacional de Ecologia and the Island Conservation and Ecology Group removed the remaining cats.



Future – Cats remain on Guadalupe Island where mortality as a result of cats is likely to continue until cats are eradicated.  Planning for eradication is outlined in Luna-Mendoza et al. (2011, entire).  Although the impacts to GUMU as a result of cats are expected to remain negligible on the Guadalupe Island islets, the impact of cats to GUMU on Guadalupe Island will likely remain high until cats are removed.  Even with eradication, we recognize the current and future risk of non-native mammalian introductions given that people may facilitate reintroductions.



Management Actions

 

SCMU



The National Park Service removed cats from Santa Barbara Island by 1978 (Murray et al. 1983, p. 13).  Cats were introduced on Anacapa Island in the 1930s, and the last cat died in 1975 or 1976 (Anderson et al. 1989, p. 100).  Cat control began on Coronado Islands in 1990-1991, and cats were eradicated from Coronado, Todos Santos, San Martin, San Jeronimo, and San Benito Islands, between 1994-1999 (Carter et al. 2015, p. 10).  Cats have been removed from all U.S. and Mexico known breeding islands except for San Clemente and Santa Catalina Islands (McChesney and Tershy 1998, p. 339).  On San Clemente Island, the Navy is currently trapping for cats (U.S. DoN 2013, pp. 3-307).



GUMU



To prevent additional extinctions, cats have been controlled around known seabird nesting areas on Guadalupe Island since 2003 ( Aquirre-Munoz et al 2011, p. 256).  The eradication of cats from Guadalupe Island is currently being discussed, and according to Aquirre-Munoz et al.(2011, p. 256), Conservacion de Islas, a Mexican NGO is working with Federal Government agencies to assess best options for eradication.  On San Clemente Island, the Navy is currently trapping for cats (U.S. DoN 2013, pp. 3-307).



Summary

Predation by cats directly kills SCMU and GUMU (eggs, juveniles and adults) and has been documented as causing severe seabird declines.  On Santa Barbara Island, cats were thought to be largely responsible for the low numbers and near extirpation of Xantus’s murrelets in the late 1800s and early 1900s. 



SCMU



Although cats were previously known from all breeding islands; they still occur only on San Clemente and Santa Catalina islands.  There is insufficient data to demonstrate murrelet population effects from cat eradication, but given known impacts from cats, cat eradication will likely be very positive for SCMU breeding populations.  Therefore, there are direct impacts from cats to 7% of the SCMU breeding population with high impacts where the stressor occurs.  Overall, predation by cats currently acts as a low-level stressor to the SCMU and its habitat, and we expect this to remain a low-level stressor into the future.



GUMU



There are direct impacts to GUMU from cats on Guadalupe Island.  Therefore, there are direct impacts from cats to 97% of the GUMU breeding population with high impacts where the stressor occurs.  However, murrelets are largely restricted to offshore islets of Guadalupe Island where no cats occur, and, where murrelets may co-occur with cats, cat trapping is underway; thus, displacement from potential breeding habitat rather than direct mortality is likely the biggest impact of cats on GUMU with moderate impacts where the stressor occurs.  Overall, predation by cats currently acts as a moderate-level stressor to the GUMU and its habitat, and we expect this to remain a moderate-level stressor into the future.



1c. Dogs



Scope



SCMU

 

Past-only:  Coronados, San Benitos, Todos Santos, San Jeronimo, and San Martin



Current:  Santa Catalina and Cedros Islands



GUMU

 

Past-only:  San Benitos and Guadalupe Islands



Current:  None



Impact of Dogs



Dogs (Canis familiarus) prey on seabirds and destroy burrows and nest sites.  The impacts from dogs have not been well documented for murrelets.  At Natividad Island, Everett (1988) noted that domestic dogs occasionally entered shearwater colony and excavated burrows.  Outside the study area, Murphy (1936) provided examples of dogs causing destruction to South American seabird colonies, and Bent (1922) noted Leach's storm-petrel colonies in the western Atlantic that were nearly exterminated by dogs.



Timing of Stressor Impacts



SCMU



Past –In the past, as reported by (McChesney and Tershy 1998, pp. 339-340), dogs inhabited several of the murrelet breeding or suspected breeding islands (Santa Catalina, Coronado, Todos Santos, San Martin, San Jeronimo, Cedros, and San Benito Islands).



Current– Dogs have been removed from all but two islands: Santa Catalina (Personal communication, Tyler Dvorak, Catalina Island Conservancy 2015) and Cedros Islands (Aguire-Munoz et al. 2011, p. 251).



Future– Impacts to SCMU as a result of dogs are expected to remain very low as a result of dogs being removed from all but one breeding island (Santa Catalina) and from Cedros Island, a suspected breeding island.  While dogs remain on Santa Catalina Island, they are, for the most part, restricted to areas of development and do not necessarily roam freely into SCMU breeding habitat (Personal communication, Tyler Dvorak, Catalina Island Conservancy 2015).  Even with eradication, we recognize the current and future risk of non-native mammalian introductions given that people may bring dogs to islands free of dogs at this time. 



GUMU



Past - In the past, dogs inhabited the only two breeding islands for GUMU (Guadalupe and the San Benito Islands) (McChesney and Tershy 1998, p. 339).  There were no dogs on two offshore islets, Negro and Afuera, and smaller offshore rocks of Guadalupe Island (Delong and Crossin 1968, p. 1).



Current– As a result of dogs being removed from Guadalupe Island in 2007 (Aguire-Munoz et al. 2011, p. 254) and removed from the San Benito Islands in 1998 (McChesney and Tershy 1998, p. 339; Carter et al. 2015, p.39), currently there is no impact from dogs on GUMU.



Future– Impacts to GUMU as a result of dogs is expected to remain very low.  Dogs have been removed from the two known breeding islands for GUMU (Guadalupe and the San Benito Islands).  However, we recognize the current and future risk of non-native mammalian introductions given that people may bring dogs to islands free of dogs at this time. 



Management Actions



SCMU –Dogs have been removed from all known breeding islands with exception of Santa Catalina Island and the suspected breeding island of Cedros.



GUMU - Effort to free the islands of invasive species continue and over the past has demonstrated the success of these types of programs.  Actions that have benefited GUMU from predation by dogs include the removal of all dogs from all known GUMU breeding islands. 



Summary 



Dogs (Canis familiarus) prey on seabirds and destroy burrows and nest sites.  However, the direct impacts from dogs have not been well documented for murrelets.  



SCMU



Dogs have been removed from all but two islands: Santa Catalina and Cedros Islands.  Therefore, there are direct impacts from dogs to ~6% of the SCMU breeding population with low, unknown impacts where the stressor occurs.  Overall, predation by dogs currently acts as a negligible stressor to the SCMU and its habitat, and we expect this to remain a negligible stressor into the future.



GUMU



Dogs were removed from San Benito Islands in 1998 and from Guadalupe Island in 2007. Therefore, no direct impacts from dogs on GUMU are known to occur at this time and we do not expect this stressor to increase in the future. 



2.	Introduced Non-predators



During the 19th century humans brought nonnative species of mammals to all SCMU and GUMU breeding islands. These include sheep (Ovis aries), rabbits (Leporidae), pigs (Sus scrofa), cattle (Bos sp.), and goats (Capra hirca).



Scope of Stressor



SCMU



Past-only:  San Miguel, Santa Cruz, Anacapa, Santa Barbara, San Clemente, Coronado, Todos Santos, San Jeronimo, and San Benito Islands



Current:  Santa Catalina and Cedros Islands



GUMU

 

Past-only:  Guadalupe and San Benito Islands



Current:  None



Impact of Stressor



The introduction of non-predator mammals caused reduced murrelet populations through habitat modification and degradation at nearly all of the nesting colonies within the last two centuries in southern California and northwestern Baja California (Everett and Anderson 1991, pp. 133-134; McChesney and Tershy 1998, pp. 335-347; McChesney et al. 2000, pp. 2, 3; Keitt 2005, pp. 108-112).  Habitat modification as a result of livestock grazing resulted in reductions of breeding habitats through removal of native vegetation, except for island perimeter areas.  Sheep, rabbits, pigs, cattle, and goats heavily grazed native vegetation, which resulted in a loss of vegetative diversity (McChesney and Tershy 1998, pp. 343-344).  In recent decades, murrelets have bred primarily in rock crevices along island perimeters, with limited nesting under shrubs only at Santa Barbara and Guadalupe Islands due to habitat alteration by introduced mammals.  In addition to grazing on native vegetation, rabbits also competed for burrows and nest site crevices on some islands (McChesney and Tershy 1998, p. 336).  In addition to the indirect effects caused by non-native species, large grazing animals may have crushed burrows, eggs, and chicks on some islands (McChesney and Tershy 1998, p. 344).  



Timing of Stressor Impacts



SCMU



Past– Non-native herbivores affected SCMU breeding habitat on almost all islands. Their presence, as well as the presence of farming, may have facilitated the spread of non-native grasses (Murray et al. 1983, p. 20).  This conversion of native habitat to non-native grassland on Santa Barbara Island is thought to have increased the endemic deer mouse (Peromyscus maniculatus elusus) population, a predator of SCMU eggs, and reduced available nesting habitat (Murray et al. 1983, p. 20) (see native predation section below).  



Current– The direct threat of introduced non-predators has been removed, except for on Santa Catalina Island, but residual effects from habitat modification may still be occurring.



Future– The direct threat of introduced non-predators has been removed, but the residual effects from habitat modification may continue.  This may change as islands are naturally restored and active restoration projects are completed, which will provide more suitable nesting habitat for murrelets.



GUMU



Past– It is difficult to determine what effects introduced non-predators have had on GUMU breeding islands.  However, murrelets are known to nest in and under vegetation; therefore, grazing reduced vegetation that could have otherwise been utilized by murrelets on these islands.



Current– Removal of introduced non-predators occurred on Guadalupe and the San Benito Islands in the late 1990’s to mid-2000.  The direct stressor of introduced non-predators has been removed, but residual habitat modification may still be occurring.  



Future– The direct threat of introduced non-predators has been removed, but the residual effects of habitat modification may continue.  This may change as islands are naturally restored and active restoration projects are completed, which will provide more suitable nesting habitat for murrelets.



Management Actions



SCMU/GUMU –The Montrose Settlements Restoration Program is currently improving nesting habitat for murrelets through the removal of non-native vegetation and re-vegetation with native plants and shrubs on Santa Barbara Island in the U.S. and ??? off the west coast of Baja California, Mexico (Montrose 2005, p. 6-10).  This is particularly important because Santa Barbara Island has a large portion of the SCMU population and is one of the only islands where murrelets are known to use vegetation to nest (Drost and Lewis 1995, p. 11).  In California, all non-native herbivores have been eradicated from Anacapa, Santa Barbara, San Miguel, and San Clemente Islands, but remain on Santa Catalina Island (McChesney and Tershy 1998, p. 339).  Since 1994, the Island Conservation and Ecology Group and other groups have removed introduced mammals from every known murrelet nesting colony in Mexico, with the exception of cats on Guadalupe Island (Keitt 2005, pp. 108, 112).  Goats were removed from Guadalupe as recently as 2007.  	Comment by McMorran, Robert: Do we know where restoration activities are occurring in Mexico?  Annie?	Comment by Bay-Delta FO: Are there any actions planned on Santa Catalina Island for non-native predator removal. If there are not, I think we should speak to this and the need for removal.



Summary



The introduction of non-predator mammals likely caused reduced murrelet populations through habitat modification and degradation at nearly all nesting colonies.  



SCMU



Introduced non-predator mammals occurred on all known SCMU breeding islands, and remain on only Santa Catalina and Cedros Islands.  Therefore, there are direct impacts from introduced non-predator mammals to ~6% of the SCMU breeding population, but the residual effects of habitat modification continues to 100% of the SCMU, with moderate impacts where the stressor occurs.  This may change as islands are naturally restored and through active restoration projects.  Overall, introduced non-predator mammals currently act as a moderate-level stressor to the SCMU and its habitat, and we expect this to decrease to a negligible stressor into the future.



GUMU



Removal of introduced non-predator mammals occurred on Guadalupe and San Benito Islands in the late 1990’s to mid-2000.  Therefore, no direct impacts from introduced non-predator mammals on GUMU are known to occur at this time, but the residual effects of habitat modification continues to 100% of the GUMU, with moderate impacts where the stressor occurs.  This may change as islands are naturally restored and through active restoration projects.  Overall, introduced non-predator mammals currently act as a moderate-level stressor to the GUMU and its habitat, and we expect this to decrease to a negligible stressor into the future.



3.	Native Predators



All native mammalian and avian predators are capable of affecting various stages of murrelet life history, whether it is through direct mortality, such as by a mouse eating eggs or young, or predation of chicks to adults by larger animals such as barn owls.  



Many native predators are believed to be responsible for some level of mortality, such as western gulls, but the level of predation is not documented well enough to allow for analysis of effects on the population.  For example, western gulls occasionally take murrelet chicks, usually during the time that the chicks leave the nest and join their families at sea; but the level of gull predation on the murrelet population is unknown (Murray et al. 1983, p. 19).  For others, such as island spotted skunk, we could not find any information specific to murrelets; however, skunks are known to eat bird eggs.  The island fox (Urocyon littoralis) is a potential native predator, as they are known to eat birds and eggs, and in southern California, this predator has been thought to limit murrelets to breeding in substantial numbers only on islands without island foxes (e.g., Anacapa and Santa Barbara Islands) (Sowls et al. 1980, p. 47; Drost and Lewis 1995, pp. 2-3); however, recent surveys have shown substantial murrelet populations on Santa Cruz Island where birds apparently breed in cliffs that are inaccessible to island fox and island spotted skunk.



We recognize island spotted skunks, island foxes, western gulls, common ravens, bald eagles, and snakes have been documented as predators or potential predators (Murray et al. 1983, pp. 19 Drost and Lewis 1995, pp. 2, 3; McChesney and Tershy 1998, p. 343; Collins et al. 2005 p. 108; Wolf et al. 2005, p. 127; Whitworth et al. 2008, pp. 18 and 19).  However, without information about their effects, we cannot determine whether predation by these species is a stressor to the murrelet population.  Therefore, we concentrated our analysis on native murrelet predators that may be having disproportionate effects on murrelet populations.  Native avian predators of murrelets that rise to this level include, but may not be limited to, barn owls and peregrine falcons.  Deer mice (Peromyscus maniculatus) are the only native mammalian predator of eggs and birds that rise to the level of possibly having disproportional effects on the murrelet population. 



3a. Deer Mice



Scope of Stressor



SCMU



Past-only:  None



Current:  San Miguel, Santa Cruz, Anacapa, Santa Barbara, San Clemente, Santa Catalina, Coronados, Todos Santos, San Martin, and San Jeronimo



GUMU 



Past-only:  None



Current:  None



Impact of Stressor



Native deer mice are believed to prey heavily on SCMU eggs and are known to eat unattended chicks (Murray et al. 1983, pp. 17 and 20).  An intensive study by Murray et al. (1983, p. entire) on Santa Barbara Island documented that 44% of murrelet eggs laid were consumed by deer mice.  



The effects of deer mice on murrelets are well-studied on Santa Barbara Island, with comparisons made to San Benito Islands, where no deer mice are present.  The conversion of native habitat to non-native grassland on Santa Barbara Island is thought to have increased the endemic population of deer mice (Murray et al. 1983, p. 20).  The interaction of rainfall patterns and associated vegetation response leads to dramatic population fluctuations in deer mice and barn owls on Santa Barbara Island (Drost and Fellers 1991, p 361 and 362).  Whether such cycles existed prior to human induced changes in vegetation on the island remains unknown.



In a study conducted on Santa Barbara Island from 1975 to 1979, deer mice consumed 44 percent of Xantus’s murrelet eggs (Murray et al. 1983, p. 13, 20).  Schwemm et al. (2005, pp. entire) discuss in detail the nest success of SCMU on Santa Barbara Island over a 20-year period from 1983-2002.  During this period, annual rates of nest occupancy by SCMU declined at Cat Canyon, as previously reported (see Trends), but this did not result in lower annual productivity, but rather an increase in nest success since 1983 (Scwemm et al. (2005).  In 2003 and 2004, Wolf et al. (2005, p. 123) studied the breeding biology of SCMU and GUMU on the San Benito Islands.  Comparisons between hatching success on the San Benito Islands and Santa Barbara Island determined that even without deer mice on the San Benito Islands, nest success was higher on Santa Barbara Island, where deer mice are present.  Hatching success for the San Benito Islands was 35 percent in 2003 and 52 percent in 2004, compared to 81 percent in 2003 and 68 percent in 2004 on Santa Barbara Island (Wolf et al. 2005, p. 125 and 126).  



It has been questioned by some observers whether deer mice can break murrelet eggs (Schwemm et al. 2005, p. 390), as they are quite large (approximately 54 x 36 mm; Drost and Lewis (1995, p. 12)).  According to Bradley and Marzluff (2003, pp. 1182 and 1183), this species is unable to consume eggs of this size.  We are unaware if anyone has actually observed a mouse break open a SCMU egg, but we know of no other explanation for documented predation of murrelet eggs by mice except that rocks could fall on eggs providing a way for the mice to consume the egg.  We are also unaware if eggs are consumed by mice while still viable or perhaps as an abandoned egg.  These scenarios are plausible since SCMU are known to abandon eggs in high numbers (Drost and Lewis 1995, p. 15).  Regardless, some level of consumption by mice is believed to be occurring; overall, it is unknown what long-term effects mice are having on SCMU.  



Timing of Stressor Impacts



SCMU



Past – While deer mice are present on the majority of SCMU breeding islands, Santa Barbara Island is the only breeding location where predation rates by deer mice have been documented.  The conversion of native habitat to non-native grassland on Santa Barbara Island is thought to have increased the endemic deer mouse population (Murray et al. 1983, p. 20).  In a study conducted from 1975 to 1979, deer mice consumed 44 percent of Xantus’s murrelet eggs (Murray et al. 1983, p. 13, 20).  	Comment by Bay-Delta FO: I would think this would make the above studies nill. So they can break the eggs then.



Current – It is unknown what effects mice are having on SCMU on Santa Barbara Island or the other islands where mice are present.



Future – It is unknown what long-term effect mice will have on SCMU on Santa Barbara Island or the other islands where mice are present.



GUMU



Past – None 



Current – None



Future – If introduced, it is unknown what long-term effect mice would have on GUMU given they did not evolve with this type of predator.



Management Actions



SCMU – At this time, we are unaware of any management actions occurring to control native deer mice.



GUMU - No native deer mice occur on breeding islands for the GUMU.



Summary



The conversion of native habitat to non-native grassland on Santa Barbara Island is thought to have increased the endemic deer mouse population.  Native deer mice are believed to prey heavily on SCMU eggs and are known to eat unattended chicks.



SCMU



Deer mice occur on San Miguel, Santa Cruz, Anacapa, Santa Barbara, San Clemente, Santa Catalina, Coronado, Todos Santos, San Martin, and San Jeronimo Islands; at this time, we are unaware of any management actions occurring to control native deer mice.  Therefore, there are direct impacts from predation by deer mice to 96% of the SCMU breeding population with moderate impacts where the stressor occurs.  Overall, predation by deer mice currently acts as a moderate-level stressor to the SCMU and its habitat, and we expect this to remain a moderate-level stressor into the future.



GUMU



Deer mice are not known from Guadalupe or San Benito Islands.  Therefore, no direct impacts from predation by deer mice on GUMU are known to occur at this time and we do not expect this stressor to increase in the future. 



3b. Barn Owl



Scope of Stressor



SCMU



Past-only:  None



Current:  Barn owls have a worldwide distribution and are therefore potentially present on all SCMU breeding islands.  However, Santa Barbara and the San Benito Islands are the only breeding locations where predation rates by barn owls have been documented.



GUMU

 

Past-only:  None



Current:  Barn owls have a worldwide distribution and are therefore likely on all GUMU breeding islands. However, the San Benito Islands are the only GUMU breeding location where predation rates by barn owls have been documented.



Impact of Stressor

 

Barn owls (Tyto alba) are well documented as predators of adult SCMU (Murray et al. 1983, Drost and Lewis 1995, Wolf et al. 2000), though their usual prey is small mammals and rats (Bent 1961:145-148, Marti 1992).  Avian predators are known to prey on adult murrelets, which is a greater potential threat to the species than taking eggs or young.  Barn owls have a worldwide distribution and occur throughout the range of SCMU and GUMU (Rudolph 1970, p. 8; Marti 1992, p. 1).  Barn owls hunt mostly at night, but occasionally during the day (Marti 1992, p. 3).  Most hunting is done in low flight in open habitats (Bunn et al. 1982, p. 11), but some hunting occurs from perches (Taylor 1994, p. 58).  Barn owls are only known to prey on SCMU at Santa Barbara Island (where mice are present) and SCMU and GUMU at the San Benito Islands (deer mice not present), where researchers have observed barn owl predation.  This could be an issue throughout the SCMU range, but no additional information is available.

Predation by barn owls on Santa Barbara Island has been found to depend on the availability of other prey such as deer mice; when mice are rare, the number of murrelets killed by barn owls increases (Drost and Lewis 1995, pp. 9-10).  Drost and Fellers (1991, p. 358) noted that the resident barn owl population tracked the pattern of deer mice on the island: increasing, peaking, and declining with owl populations lagging slightly behind peaks in the mouse population.  This was further demonstrated in a study when in 2011, mouse abundance was high and owls were present in high densities killing 11 murrelets; whereas, in 2012, mouse abundance declined abruptly and owls killed 172 murrelets (Thomsen and Plumb 2014, p. 6).  Despite the negative impacts of owls on murrelets, the potential for positive indirect effects of owls through consuming murrelet egg predators (e.g. deer mice) cannot be ignored.  	Comment by Bay-Delta FO: This is repeated below.



According to Drost (1989 in Drost and Lewis (1995, p. 17)), there is no clear long-term effect of barn owl predation on murrelet populations because in years following heavy predation, numbers are not significantly different from numbers in years following light predation.  However, population modeling by Sydeman et al. (1998) indicated owl predation might be sufficient to cause a decline in the Santa Barbara Island murrelet population.  This is further demonstrated in a model by Nur (2014, p. entire), which estimated a 50 percent reduction in owl related mortality to murrelets would result in a stable or increasing murrelet population with growth ranging from 0.3 percent to 1.5 percent per year.  However, Nur (2014, p. 1) noted that indirect effects to murrelets from removing owls (e.g., increase in egg depredation from an increase in deer mice), is unknown.  



Timing of Stressor Impacts



SCMU



Past –It is unclear what effect barn owl predation has had to SCMU populations, but it has been demonstrated that barn owls are a top predator on murrelets where predation has been observed.  Additionally, it is unclear if past habitat modification that may have increased mouse numbers, may also have driven up the number of owls present.



Current – In 2011, mouse abundance was high and owls were present in high densities killing 11 murrelets; whereas, in 2012, mouse abundance declined abruptly and owls killed 172 murrelets (Thomsen and Plumb 2014, p. 7).  This may be a result of a number of factors, including barn owl numbers and population fluctuations of deer mice.



Future – We expect barn owl predation to continue to affect SCMU at the current rate.



GUMU



Past – The past impacts of barn owl predation on GUMU are unknown, but probably included some mortality as noted on the San Benito Islands where Wolf et al. (2005, p. 127) noted tens of owl pellets containing murrelet remains over a two year period.  Because the San Benito Islands are breeding grounds for both SCMU and GUMU, it is unclear which species was affected by these mortality events.



Current – Likely ongoing.



Future – We expect barn owl predation to continue to affect GUMU at the current rate.



Management Actions



SCMU – No management actions known.



GUMU - No management actions known.



Summary



Barn owls are documented as predators on adult murrelets, though their usual prey is small mammals and rats.  



SCMU



Barn owls occur on all SCMU breeding islands and predation has been documented on Santa Barbara and San Benito Islands. At this time, we are unaware of any management actions occurring to control predation by barn owls.  Therefore, there are direct impacts from predation by barn owls to at least 25%, and at most 100%, of the SCMU breeding population that likely results in a high level of mortality where the stressor occurs.  Overall, predation by barn owls currently acts as a moderate-level stressor to the SCMU and its habitat, and we expect this to remain a moderate-level stressor into the future.



GUMU



Barn owls occur on all GUMU breeding islands and predation has been documented on San Benito Island; at this time, we are unaware of any management actions occurring to control predation by barn owls.  Therefore, there are direct impacts from predation by barn owls to at least 3% and at most 100% of the GUMU breeding population that likely results in a high level of mortality where the stressor occurs. Overall, predation by barn owls currently acts as a low-level stressor to the GUMU and its habitat, and we expect this to remain a low-level stressor into the future.



3c. Peregrine Falcon



Scope of Stressor



SCMU



Past-only:  None



Current:  All known breeding islands 



GUMU



Past-only:  None



Current:  All known breeding islands 



Impact of Stressor



Peregrine falcons are known to pursue and kill small adult seabirds, and may become an increasing stressor to murrelets due to their reintroduction to the Channel Islands (Drost and Lewis 1995, pp. 9-10).  Peregrine falcons were once considered a common resident on the Channel Islands (including Los Coronados) (Willet 1912 and Howell 1917 in Kiff 1980, p. 662) with an estimate of at least 20 nesting pairs (Kiff 1980, p. 664).  By the 1960’s, peregrine falcons experienced severe declines due to effects from DDT (Musitelli 2000, p. 2) and were thought to have been extirpated from the Channel Islands by 1955 (Herman 1971 in Kiff 1980, p. 665).  



According to Howell (1917 in Kiff 1980, p. 664), peregrines were most common in the vicinity of small pelagic seabird colonies.  Most information is anecdotal, such as a peregrine nest site examined on Coronado Islands in 1924 that contained remains of several bird species, including storm petrels and at least 42 pairs of wings from Xantus’s murrelets (Huey in Kiff 1980, p. 664).  Sharpe (2015, p. 35), provides more recent evidence of predation by peregrines on SCMU when they identified the remains of 15 murrelets from 22 territories on seven islands.  Twelve of those remains occurred on Santa Barbara Island (Sharpe 2015, p. 36).  An extreme example of peregrine predation pressure on ancient murrelets is noted from British Columbia where researchers estimated that, in a year, a family of peregrines (two adults and four young) will kill about 1,000 Ancient Murrelets (Nelson and Myres in Kiff 1980, p. 667).  	Comment by Bay-Delta FO: May want to explain this. Can one murrelet be from multiple territories.



Evidence suggests oil platforms may be subsidizing peregrine falcon predation on murrelets.  According to Hamer et al. (2014, pp. 16 and 48), observations from oil platform Grace (1 of 4 platforms within 20 km of Anacapa Island) documented 17 SCMU carcasses preyed upon by peregrines during the 60-day breeding season study for SCMU on the Channel Islands.  



Peregrine falcons are also known to consume common ravens and western gulls, both known predators of murrelets.  However, limited available data do not indicate whether either one is a significant predator of SCMU or GUMU.  



Timing of Stressor Impacts



SCMU



Past – Since 1955, when the peregrine falcon was believed to have been extirpated from the Channel Islands (Herman 1971 in Kiff 1980, p. 665), peregrine falcon predation on murrelets was not considered a stressor.  However, recovery of peregrine falcons has resulted in an increase in nesting falcons on the islands and an increase in murrelet predation by peregrines.



 Current –Peregrine falcons continue to increase on SCMU breeding islands and are being subsidized by oil platforms.  It is unknown what effect the current level of mortality is having on the murrelet populations; further study is warranted. 



Future –It is unknown what long-term effects peregrine predation will have on murrelets, but we believe predation will continue at the current level or increase slightly as the peregrine population continues to increase.



GUMU



Past – Unknown.



Current – Unknown.



Future – Unknown.



Management Actions



SCMU/GUMU – No management actions known.



Summary



Peregrine falcons are known to kill adult murrelets; although it is unknown what effect peregrine predation is having on murrelet populations.



SCMU



Peregrine falcons continue to increase on all SCMU breeding islands and are being subsidized by oil platforms. At this time, we are unaware of any management actions occurring to control predation by peregrine falcons.  Therefore, there are direct impacts from predation by peregrine falcons to 100% of the SCMU breeding population that likely results in some low level of mortality. Overall, predation by peregrines currently acts as a low-level stressor to the SCMU and its habitat, and we expect predation will continue at the current low-level or increase slightly as the peregrine population increases.



GUMU



Peregrine falcons continue to increase on all GUMU breeding islands and are being subsidized by oil platforms; at this time, we are unaware of any management actions occurring to control predation by peregrine falcon. Therefore, there are direct impacts from predation by peregrine falcons to 100% of the GUMU breeding population that likely results in some low level of mortality. Overall, predation by peregrines currently acts as a low-level stressor to the GUMU and its habitat, and we expect predation will continue at the current low-level or increase slightly as the peregrine population increases.



4.	Human Disturbance 



Human disturbance includes island visitation, fishing villages, and military activities in and around SCMU and GUMU breeding islands, which may disrupt murrelets or result in inadvertent destruction of nests, eggs, and/or young.



Scope of Stressor



SCMU



Past-only: None



Current: One or more forms of human disturbance occur on all known breeding islands.



GUMU



Past-only: None



Current: One or more forms of human disturbance occur on all known breeding islands.



Impact of Stressor



Human disturbance may result in inadvertent destruction of nests, eggs, and/or young, nest disturbance that could lead to abandonment, and potential indirect effects of artificial lighting and ongoing risks of introducing (or re-introducing) predators such as rats and cats. Human disturbance has not been definitely shown to have a major impact on SCMU or GUMU, but minor impacts may have occurred without documentation (Carter pers. comm. 2014).



Each year, approximately 30,000 people visit Channel Islands National Park and surrounding waters, and an additional 60,000 people enter park waters without accessing land (CINP 2002, p. 1).  Kayaking in sea caves may disturb small numbers of nesting SCMU and GUMU murrelets, although it is unknown how much disturbance occurs.  Although there is direct evidence that tourists have occasionally visited sea caves at Santa Cruz Island (McIver et al. 2008, p. 5; McIver et al. 2009a, pp. 7–8), the available information does not indicate adverse impacts of tourism on SCMU, such as degraded or modified nesting habitats, dead birds, or broken eggs.   



Fishing villages on nesting islands in Mexico are a source of potential disturbance and increases artificial lighting and ongoing risk of introducing (or re-introducing) predators such as rats and cats (Keitt 2005, pp. 112).  San Benitos, San Martin, San Gerònimo, Cedros, and Guadalupe Islands all have fishing villages or camps (Keitt 2005, pp. 109-111).  At San Benito and San Jeronimo Islands, murrelets breed extensively inside fisherman huts where they are likely disturbed or eggs/adults crushed or eaten by fishermen; at San Martin and Cedros Islands, murrelets do not appear to breed near villages (Keitt 2005, p. 109; H.R. Carter, pers. comm. 2010).  



Within the range of SCMU and GUMU, weapons testing and training exercises occur routinely in the Sea Test Range off Southern California; this includes Naval Base Ventura County, San Nicolas Island, and Naval Auxiliary Landing Field San Clemente Island, where operations overlap with potential foraging habitat of SCMU and GUMU (Carter et al. 2000, pp. 441-442).  A Mexican Navy outpost is located on South Coronado Island, and an active military garrison exists on Guadalupe Island (Keitt 2005, pp. 107, 110).  As with all human activity, the presence of military personnel and activities increases the threat of introducing non-native predators to murrelet colonies (McChesney and Tershy 1998, p. 336), and lights associated with these facilities could be having ongoing impacts to the species.  However, these facilities do not occur immediately adjacent to nesting areas and may have no impacts (H.R. Carter, pers. comm. 2010).



Timing of Stressor Impacts



SCMU/ GUMU



Past – Island visitation, fishing villages, and military activities have historically had some level of effect on the murrelets. However, there is no data to support what level of effect these activities may have had on the murrelet populations.



Current - Ongoing 



Future – Ongoing 



Management Actions



SCMU - The National Park Service, Channel Islands National Park, has closed nearly all sea cave breeding locations in the Channel Islands to visitation, and educates kayak guides about caves to avoid due to the presence of nesting murrelets and distances from cliff walls that should be maintained (Kate Faulkner, National Park Service, pers. comm. 2003).  In 2009, signs were placed at several caves at Santa Cruz Island to inform people that caves are off limits, primarily to protect ashy storm-petrels, but some of these caves also have a few nesting murrelets (McIver et al. 2010, p. 16).  No data are available to determine the effectiveness of these efforts.



The Department of the Navy’s Integrated Natural Resources Management Plan (INRMP) for San Clemente Island provides a framework for managing natural resources on the island, while still preserving the military mission at the installation.  Actions in the INRMP for conservation of SCMU and GUMU include avoiding fixed high-intensity artificial light near murrelet breeding sites and continuing to conserve offshore rocks and other areas where murrelets are known to breed (U.S. DoN 2013, pp. 3-279–3-283).



GUMU – All islands in the region are Mexican Federal property with restricted access. Increased protection was afforded to Guadalupe Island when it was designated a biosphere reserve in June 2005 (Keitt 2005, p. 106). 



Summary



Human disturbance may result in inadvertent destruction of nests, eggs, and/or young, nest disturbance that could lead to abandonment, and the potential indirect effects of artificial lighting and ongoing risk of introducing (or re-introducing) predators such as rats and cats.  However, there are no data to indicate what level of effect these activities may have on murrelet populations.



SCMU



Human disturbance of one form or another occurs on all SCMU breeding islands; however, management activities by the National Park Service and Department of Defense are working towards minimizing these effects.  Therefore, there are direct impacts from human disturbance to 100% of the SCMU breeding population; however, it likely results in some low, but unknown level of mortality or lost breeding opportunity. Overall, human disturbance currently acts as a negligible stressor to the SCMU and its habitat, and we expect this to remain negligible.



GUMU



Human disturbance of one form or another occurs on both GUMU breeding islands. All islands in the region are Mexican Federal property with restricted access and Guadalupe is designated as a biosphere reserve. Therefore, there are direct impacts from human disturbance to 100% of the GUMU breeding population; however, it likely results in some low, but unknown level of mortality or lost breeding opportunity. Overall, human disturbance currently acts as a negligible stressor to the GUMU and its habitat, and we expect this to remain negligible.	Comment by Bay-Delta FO: Kinda hard parsing this stuff out. Seems like a lot of fishing villages on the Islands though and at least some impact. May just want to mention, see introduced predators or artificial light for additional human disturbance effects. 



5.	Artificial Light Pollution



Both SCMU and GUMU are nocturnal in their activities around breeding colonies, believed to be an avoidance measure for predators.  Artificial lighting from fishing activities, aquaculture, and offshore oil operations can increase predation, cause direct collisions, and trigger distraction in SCMU and GUMU.



Scope of Stressor



SCMU



Past-only: None



Current:  Potentially all known breeding islands, including at-sea distribution



GUMU



Past-only: None



Current: Potentially all known breeding islands, including at-sea distribution



Impact of Stressor



On moonlit nights, many nocturnal seabirds display reduced activity levels such as fewer nest site visits and fewer chick departures to sea, which is thought to occur in order to avoid predation (Manuwal 1974, pp. 422-424; Watanuki 1986, pp. 15-18; Nelson 1989, pp. 495-497; Ainley et al. 1990, pp. 140-143, 312-315; Jones et al. 1990, pp. 438, 440; Keitt 2004, pp.173-177).  Gull activity and predation on seabirds is greater on moonlit nights and under lighted conditions than on dark nights (Nelson 1989, pp. 495-497; Keitt 2004, p. 177).  Mortality to breeding and nonbreeding SCMU and GUMU could also occur through direct collision with lights, and SCMU and GUMU, exhausted after constant circling of lights, could be susceptible to predation by gulls, which are also known to concentrate around lighted boats, presumably to feed on squid (Shane 1995, p. 10; McIver 2009, pers. obs.).  



Artificial lighting can cause distraction in murrelets, resulting in decreased foraging time, disruption of colony attendance and, consequently, decreased productivity for SCMU and GUMU.  In addition, chicks have been known to become separated from their parents due to vessel lights, which could result in death of the chicks because they are dependent on their parents for food (Gaston and Jones 1998, pp. 208, 210).  There have been several occurrences where lighted vessels along coastlines have reported numerous collisions with seabirds (Dick and Donaldson 1978, pp. 235-236), and several seabird species have been captured as a result of light attraction and disorientation (Carter et al. 2000, p. 443; Whitworth et al. 1997, pp. 525, 527, Jehl and Bond 1975, p. 12).  In fact, the use of a spotlight is part of the technique developed by Whitworth et al. (1997, pp. entire) to capture SCMU and GUMU.



High-wattage lights (more than 30,000 watts per boat) are used on commercial market squid (Loligo opalescens) fishing vessels at night to attract squid to the surface of the water.  The California market squid is found from central Baja California, Mexico, to SE Alaska (Roper and Sweeney 1984, pp. 95–96).  In certain years, these boats have been reported operating in shallow waters near SCMU nesting colonies in the California Channel Islands, with several vessels fishing simultaneously in the same area (American Trader Trustee Council 2001 Appendix A, p. 2).  Unusually high predation on SCMU by western gulls and barn owls was reported at Santa Barbara Island in 1999, and was attributed partly to bright lights from the squid fishing that occurred directly offshore for much of the breeding season (Wolf et al. 2000, pp. 7-10, 13).  However, deer mice numbers were extremely low in 1999 (Schwemm and Coonan 2001, p. 28).  Wolf et al. (2000, p. 12) noted that disturbance by squid boats may have contributed to high abandonment of murrelet nests within a murrelet study plot on Santa Barbara Island that same year.



Aquaculture activities associated with the harvest of northern bluefin tuna (Thunnus orientalis) at Islas Los Coronados and Islas Todos Santos, Mexico, use bright lights to illuminate at-sea tuna pens (Zertuche-Gonzáles et al. 2008, p.14; McIver 2009, pers. obs.).  According to Whitworth et al. (2005, p. 18), brightly lit support vessels associated with the tuna pens illuminated much of the at-sea SCMU congregation and a portion of South Coronado Island in 2004.  Whitworth et al. (2005, p. 18) noted large decreases in the numbers of murrelets attending at-sea congregations during surveys in 2004, however, they could not directly attribute decreases to the effects of artificial light pollution because surveys likely occurred after the main murrelet breeding season. 



Within the range of the SCMU and GUMU, the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE) manage the offshore mineral resources of 49 active leases (43 producing and six non-producing) located adjacent to or under 23 platforms (BOEM 2013, no pagination).  Offshore oil production platforms in California have bright incandescent lights that serve as maritime navigational aids and illuminate working platforms and walkways at night.  



Additional light sources include, but are not limited to, lighted structures on islands, lighted vessels anchored beside islands, and overnight boats such as diving charter boats (H.R. Carter, pers. comm. 2010).



Timing of Stressor Impacts



SCMU 



Past – The past impacts of artificial light pollution presumably began as artificial light increased in the marine environment with the increase in squid fishing and offshore oil operations.



Current - Management actions put in place by California Fish and Game Commission to decrease the effects of squid boat lighting may have decreased these effects. Light pollution from offshore oil drilling and other sources are on-going.



Future - Presumably without further regulation, artificial light pollution will increase with increasing human population.



GUMU



Past – Unknown



Current – Unknown



Future - Unknown



Management Actions



SCMU/GUMU- To reduce impacts to nesting seabirds in the Channel Islands, in 2004 the California Fish and Game Commission required light shields and a limit of 30,000 watts per boat (CDFG Regulations, Section 149, Title 14, CCR), although squid fishing in specific areas was not restricted.  Since that time, we are not aware of any data collected from the market squid fishery as to its potential impacts to murrelets or other seabirds, and no studies have been conducted on the effectiveness of the light shield and wattage limitation regulations.  While squid fishing has been observed sporadically around the Channel Islands in recent years (Whitworth et al. 2005a, p. 19), it has not occurred near the colonies at a noticeable level since 1999, probably because abundance and location of squid is highly variable, and squid may have not been available near murrelet nesting colonies.  Squid fishing is highly profitable, so this threat could reoccur at some point in the future.  



Summary



Artificial night-lighting, particularly close to the breeding sites of SCMU and GUMU, has potential to cause 1) increased predation rates of breeding adults as they leave/return to nests, and of chicks as they depart the nests for the sea; 2) decreased nest attendance, resulting in decreased egg incubation and possible egg/chick mortality due to reluctance of parents to return to the colony under "moonlight" types of conditions; 3) disruption of courtship activities due to disorientation and distraction; and 4) colony-site and individual nest abandonment.



SCMU



Artificial light pollution of one form or another occurs on all SCMU breeding islands; however, management activities by the California Fish and Game Commission have minimized the effects of squid boat lighting. Therefore, there are direct impacts from artificial lighting to 100% of the SCMU breeding population and likely results in some low level of mortality or lost breeding opportunity. Overall, artificial light pollution currently acts as a low-level stressor to the SCMU and its habitat, and we expect this to continue in the future.



GUMU



Artificial light pollution of one form or another occurs on all GUMU breeding islands. We are not aware of any management actions to decrease these stressors. Therefore, there are direct impacts from artificial light pollution to 100% of the GUMU breeding population and likely results in some low level of mortality or lost breeding opportunity. Overall, artificial light pollution currently acts as a low-level stressor to the GUMU and its habitat, and we expect this to continue in the future.



6.	Liquefied Natural Gas Facilities (LNG)



In 2008, Sempra Energy and Pacific LNG Consortium/Shell Group completed construction and began operations of the Costa Azul LNG complex located on the mainland 22 km (14 miles) north of Ensenada.  This is the first LNG terminal built in western North America.  



Scope of Stressor



SCMU



Past-only: None



Current: Coronado and Todos Santos Islands



GUMU



Past-only: None



Current: None



Impact of Stressor



Potential impacts of LNG facilities near or adjacent to SCMU and GUMU nesting colonies include:  (1) disturbance from bright lights at night from the facility and visiting tankers, noise from the facility or from helicopters visiting the facility, ingress and egress of tanker vessels or other vessels transporting personnel and; (2) oil spills associated with visiting tanker vessels, and (3) introduction of rodents to nearby islands.  



Timing of Stressor Impacts



SCMU



Past – None.



Current – The Costa Azul LNG complex, completed in 2008, increases light pollution, LNG tanker traffic and associated oil spill risk near the Coronado and Todos Santos Islands.  In LNG's 45-year shipping history, LNG carriers have traveled more than 100 million miles without a major incident (Sempra 2008, p. 2).



Future –Moss Maritime and Terminales y Almacenes Maritimos de Mexico S.A. de C.V. have a proposal pending to convert a LNG tanker into a floating “terminal” that would be located 8 km (5 miles) offshore of Rosarito and 16 km (10 miles) north of Ensenada.  	Comment by Bay-Delta FO: Is there any way to find out the current status of this project? Is this the same project? http://www.marinelog.com/DOCS/NEWSMMV/2005apr221.html
It was approved in 2005 and due to begin operation in 2008. We may want to check if the project is still viable. I am guessing the recent drop in natural gas prices may have put this on hold.




GUMU



Past – None. 



Current – The Costa Azul LNG complex, completed in 2008, increases light pollution, LNG tanker traffic and associated oil spill risk near the Coronado and Todos Santos Islands.  In LNG's 45-year shipping history, LNG carriers have traveled more than 100 million miles without a major incident (Sempra 2008, p. 2).



Future – Moss Maritime and Terminales y Almacenes Maritimos de Mexico S.A. de C.V. have a proposal pending to convert a LNG tanker into a floating “terminal” that would be located 8 km (5 miles) offshore of Rosarito and 16 km (10 miles) north of Ensenada. 



Management Actions



SCMU/GUMU - No management actions known.



Summary



Potential impacts of LNG facilities near or adjacent to SCMU and GUMU nesting colonies include disturbance from bright lights, noise, or tanker traffic,  taker spills, and introduction of rodents to nearby islands.  



SCMU



The Costa Azul LNG complex, completed in 2008, increases risk from impacts due to LNG activities near the Coronado and Todos Santos Islands. Therefore, there are direct impacts from LNG activities to 29% of the SCMU breeding population and likely results in some low, but unknown level of mortality or lost breeding opportunity; but could result in population-level effects if a spill were to occur. Overall, LNG currently acts as a negligible stressor to the SCMU and its habitat, but this could increase if a spill occurred or with additional LNG facilities and become a moderate-level stressor.



GUMU

There are no direct impacts from LNG activities to GUMU.



7.	Prey Availability



The SCMU and GUMU feed on a variety prey items including small schooling fishes that are also part of the human fishery.  Diet samples from Scripps’s murrelet include, but are not limited to northern anchovies (Engraulis mordax), pacific saury (Cololabis saira), rockfish (Sebastes sp.), medusafish (Icichthys lockingtoni), bluefin driftfish (Psenes pellucidus), and Euphausiid (Thysanoessa spinefera) (Hamilton et al. 2004, p. 154).  The diet of the GUMU is not known, but is likely to be similar to that of SCMU.  



Declines in fish stocks are likely driven by a combination of factors including fishing pressure, natural long and short term oceanic cycles, and perhaps even climate change.  Here we focus on impacts from fishing pressure; we address oceanic cycles and climate change in the section below on climate change.



Scope of Stressor



SCMU/GUMU



Past-only: None



Current: All known breeding islands



Impact of Stressor



Reproductive success of seabirds is affected by availability and abundance of prey (Sydeman et al. 2001, p. 325). SCMU on Santa Barbara Island responded to the unavailability of larval northern anchovies by either failing to breed or delaying breeding until anchovies were more available (Hunt and Butler 1980, p. 65-66).  Roth et al. (2005, pp. 116-119) found that murrelets bred earlier and had higher clutch sizes in years with more abundant prey; however, it is possible that clutch size does not vary between years and that predation by deer mice is the main reason for greater detection of only one egg instead of two-egg clutches in certain years (H.R. Carter, pers. comm. 2010).  



Timing of Stressor Impacts



SCMU/GUMU

Past –Pacific sardines crashed in the 1950s, caused by a combination of overfishing and a cyclical cooling of the ocean’s surface, which likely affected SCMU and GUMU prey availability; the fishery picked up again in the 1980s (Radovich 1982, entire).



Current - In southern California, larval northern anchovies appear to be undergoing population decline, but SCMU and GUMU may be able to "prey-switch" from northern anchovies to Pacific sardines. Since 2007, there has been a 91 percent decline in Pacific sardines (Hill et al. 2015, entire).



Future - Ongoing



Management Actions



SCMU/GUMU – In 2015, the Pacific Fishery Management Council closed west coast sardine fishing due to very low sardine numbers. A rebound in the sardine population is expected in the near future.



Summary



Prey availability for both SCMU and GUMU within foraging distance of the island is critical for successful reproduction by murrelets. Recent declines in sardines and anchovies due to human fisheries can negatively affect murrelets; however, with limited data on overall prey availability, the impact of this decline on SCMU and GUMU is unknown because murrelets are not limited to these two prey items.



SCMU/GUMU - There are direct impacts to prey availability from human fisheries affecting 100% of the SCMU and GUMU breeding populations.  This likely results in some low level of mortality or lost breeding opportunity.  Overall, decreased prey availability due to human fisheries currently likely acts as a low-level stressor to the SCMU and GUMU and we expect this to continue in the future.



8.	Fisheries bycatch



Xantus’s murrelets have been reported as bycatch in drift nets in British Columbia (Carter et al. 2000, pp. 437, 442-443; CDFG 2002, p. 37, PSG 2002, p. 20).  



Scope of Stressor



SCMU/GUMU



Past-only: None



Current: Potentially in all waters where murrelets occur



Impact of Stressor



Bycatch in fisheries can directly affect murrelet individuals and can lead to predation or abandonment of eggs or young if it occurs during incubation and chick-rearing (Drost and Lewis 1995, p. 18; Carter et al. 2000, pp. 437, 442-443).  While the diving depth of the SCMU and GUMU is unknown, all alcid species pursue their prey underwater, using their wings for swimming, which makes them vulnerable to entrapment in fishing nets (Piatt and Nettleship 1987, p. 345).  Xantus’s murrelets have been reported as bycatch in drift nets in British Columbia where 10 murrelets were killed as a result of bycatch (Carter et al. 2000, pp. 437, 442-443; CDFG 2002, p. 37, PSG 2002, p. 20).  However, of these 10 birds, six murrelets were heavily oiled (Carter et al. 2000, p. 443), making it difficult to know the exact cause of death.  No SCMU or GUMU have been documented as bycatch in California, although no observer program exists for these fisheries (CDFG 2002, p. 37).



Timing of Stressor Impacts



SCMU



Past – Unknown



Current – On-going



Future – On-going



GUMU



Past – Unknown



Current – Unknown



Future – Unknown



Management Actions



SCMU/GUMU - No management actions known.



Summary



Bycatch in fisheries can directly affect murrelet individuals and can lead to predation or abandonment of eggs or young if it occurs during incubation and chick-rearing.



SCMU/GUMU - Fishing, which could result in murrelet bycatch occurs throughout the breeding and at-sea range. Therefore, there are potentially direct impacts from bycatch to 100% of the SCMU and GUMU breeding populations and likely results in some low, but unknown level of mortality or lost breeding opportunity. Overall, bycatch currently acts as a negligible stressor to the SCMU and GUMU, and we expect this to continue in the future.



9.	Oil pollution



Oil spills and chronic oil pollution from oil tankers and other vessels, offshore oil platforms in the Southern California Bight, and numerous natural oil seeps in the Santa Barbara Channel, continue to represent a potentially significant source of injury and mortality to murrelets (Carter 2000, pp. 435, 438-441, 443).  



Scope of Stressor



SCMU/GUMU



Past-only: None



Current:  Potentially all known breeding islands



Impact of Stressor



Small seabirds usually die from oiling, and if sufficient numbers are killed in particular areas, this mortality can cause significant reduction in numbers of breeding birds, reductions in breeding range, and reduced breeding success (Carter and Kuletz 1995, pp. 261-262, 267-268).  A large oil spill has the potential to lead to the extirpation of individual nesting colonies or local extinction of SCMU and GUMU due to the species’ limited distribution and tendency to aggregate at nocturnal congregations adjacent to nesting colonies and potentially offshore at certain foraging areas during the breeding season (Carter et al. 2000, p. 440).  Oil mortalities occur from hypothermia, starvation, drowning, or ingestion when they try to preen oil off their feathers (American Trader Trustee Council 2001, p. 10).  There can be sub-lethal and lasting health impacts on oiled birds, such as decreased reproductive output, whether or not they receive rehabilitation (Carter and Kuletz 1995, p. 264).  Oil spills also adversely affect fish populations (Carter and Kuletz 1995, p. 264), which could affect prey resources for SCMU and GUMU and other seabirds.



Dead or dying SCMU and GUMU are difficult to recover because they rarely come ashore due to prevailing winds and currents, and because oiled carcasses often sink or are scavenged (American Trader Trustee Council 2001, p. 10; Carter et al. 2000, pp. 439-440).  However, small numbers of dead oiled Xantus’s murrelets have been reported on beaches in central and southern California (Carter et al. 2000, pp. 439-440).



There are 27 offshore oil platforms and 6 artificial oil and gas islands off the coast of southern and central California, and there is currently a moratorium on new oil platforms in State and Federal waters (McCrary et al. 2003, pp. 43, 45).  Since 1984, several major oil spill-related seabird mortality events occurred along the coast of California, any of which may have adversely affected SCMU and GUMU (Carter 2003, pp. 1-3, Hampton et al. 2003, pp. 35-40).  The largest oil spill from offshore oil operations in California was the 80,000-barrel (3,360,000-U.S. gallon) Santa Barbara spill from Platform A in 1969, which resulted in the deaths of thousands of birds (McCrary et al. 2003, p. 46); and which may have had significant impacts to SCMU and GUMU which were not documented (Carter et.al. 2000, p. 435).  However, coastal areas around Anacapa and Santa Cruz Islands were oiled in the January-May period when murrelets attend nocturnal at-sea congregations beside breeding colonies (Burkett 2003, p. 25).  According to Carter et al. (2000, p. 440), substantial numbers of murrelets from these colonies probably were killed. Since 1969, only one spill in California from offshore oil and gas operations, the 163-barrel (7,000-gallon) Platform Irene pipeline spill, off Point Arguello in 1997, has resulted in documented seabird mortality (more than 700 birds) (McCrary et al. 2003, p. 46; Torch/Platform Irene Trustee Council 2007, p. 3).  



Applying information on estimated spill size and spill probability to potential impacts on seabirds is difficult because of many factors, including the type, rate, location, and volume of oil spilled, weather and oceanographic conditions, timing of the spill, distribution of seabird species nearby, and behavior of seabirds in reaction to oil slicks (Ford et al. 1987, p. 549; McCrary et al. 2003, p. 46).  Using oil spill data from all US Outer Continental Shelf (OCS) operations (1996 – 2010), the probability of one or more spills for the 50 to less than 1,000 barrels (2100 -42,000 U.S. gallon) of oil size range is 99.7 %.  Using oil spill data from Pacific Outer Continental Shelf Region (POCSR) operations (1964 – 2011), the probability of one or more spills of this size is 83.3 % (Pereksta 2013b, pers. comm.).  The lower probability of spills using oil spill data from the Pacific OCS operations is reflective of the lower number of oil spills throughout production history (Pereksta 2013b, pers. comm.).  Using oil spill data from all US OCS operations (1996 – 2010), there is a 40.2 percent probability that a spill equal to or greater than 1,000 barrels (42,000 U.S. gallon) could occur as a result of ongoing operations in the POCSR; however, due to the limited dataset (1 spill > 1,000 barrels (42,000 U.S. gallon) occurred in 1969), the probability of a large spill was not calculated using data from POCSR operations (Pereksta 2013b, pers. comm.).  Therefore, 40.2 percent is a conservative estimate based on overall US OCS operations and this would be an unlikely event in the POCSR.  If a spill was to occur, murrelets would likely be attracted to the bright lights associated with the platforms and this could result in additional negative impacts to the species. 



Although, there will be no new leasing or exploration of coastal areas within the range of the SCMU and GUMU through 2017 (BOEM 2012c, no pagination), new oil resources could be accessed and extracted by drilling out from existing platform sites.  Shipping traffic is increasing offshore of California and the potential for oil spills and pollution events is correspondingly higher (McCrary et al. 2003, p. 45).  There is also a shipping lane that passes within 16 miles (25 km) of the Coronado Islands in Mexico, which represents a stressor to the murrelet nesting colony there (Carter et al. 2000, p. 436).  



Hampton et al. (2003, p. 29) summarized previous reports and showed that during the 20th century, hundreds of thousands to millions of seabirds, especially common murres (Uria aalge), were killed by oil pollution from oil tankers and other marine vessels in central California.  They estimated that approximately 20 tankers per week arrive at and depart ports in California, where large oil transfer facilities occur in San Francisco Bay and Long Beach Harbor (Los Angeles) (Hampton et al. 2003, p. 30; California Resources Agency 2008, p. 5F-6), traveling along the coast stay about 50 mi (80 km) offshore, in accordance with a voluntary agreement with State and Federal agencies (Hampton et al. 2003, p. 31).  Dumping of tanker washings (after off-loading cargo) could occur several times per week off the California coast, producing the equivalent of a small (approximately 238 barrel (10,000 U.S. gallon) oil spill which could pose a greater threat to offshore (greater than 50 mi (80 km) out) seabird species, including murrelets, than to species occurring closer inshore (Hampton et al. 2003, p. 30-32).  Minerals Management Service (2001, p. xix) reported a 90.5 percent probability of a 22,800-barrel (957,600 U.S. gallons) tanker spill in waters of the OCS during 2002–2030.  



Ports for non-tanker marine vessels (for example, dredges, cargo vessels) occur at numerous locations along the California and northwestern Baja California coasts.  Oil spill accidents with non-tanker vessels are the most common in California, and these small volumes of oil may kill large numbers of birds (Hampton et al. 2003, p. 30).  



Onshore oil production is generally not considered a stressor to seabirds because oil spills occurring at these facilities are most often contained on land.  However, in March 2011, the Javon oil spill along Javon Creek north of Faria Beach in Ventura County, the result of a ruptured pipeline due to a landslide, caused the release of 210 gallons into the environment (CDFW news release; March 8, 2011).  It is unknown how much oil made it to the Pacific Ocean, but a one-mile stretch of shoreline impacted by the spill was closed.  It is unknown if any wildlife was affected by this spill, but none were reported.  A second larger onshore oil spill occurred in May 2015 near Refugio Beach in Santa Barbara County; the result of a ruptured onshore pipeline spilling an estimated 2,405 barrels (101,000 U.S. gallon) of crude oil (https://calspillwatch.dfg.ca.gov/Spill-Archive/Santa-Barbara-County-Spill).  Of these 2,405 barrels (101,000 U.S. gallon), an estimated 500 barrels (21,000 U.S. gallon) reached the Pacific Ocean.  Oil from this spill is still being analyzed to determine the extent of the oiling event, but numerous species of wildlife, including seabirds and marine mammals, were affected by the spill (http://www.vetmed.ucdavis.edu/owcn/index-oilspill.cfm).  No SCMU or GUMU have been documented in either case.



Timing of Stressor Impacts



SCMU



Past – Seabird mortality from the 1969 Santa Barbara oil spill was not well investigated.  However, coastal areas around Anacapa and Santa Cruz Islands were oiled in the January-May period when murrelets attend nocturnal at-sea congregations beside colonies.  Some or many murrelets from these colonies may have been killed (Carter et al. 2000, p. 440).



Current – In May 2015, a ruptured onshore pipeline spilled 21,000 gallons of crude oil into the Pacific Ocean; oil from this spill is still being analyzed to determine the extent of the oiling event.  No SCMU or GUMU have been documented.



Future – The probability of an oil spill from a platform that is 50 to less than 1,000 barrels (2100 -42,000 U.S. gallon) of oil is ~83-99% (over what timeframe?); the probability of a spill equal to or greater than 1,000 barrels is ~40 % (over what timeframe?). Dumping of tanker washings could occur several times per week off the California coast, producing the equivalent of a small (approximately 10,000-U.S. gallon) oil spill.  The risk of onshore oil production to seabirds exists, but is unknown.



GUMU



Past – Seabird mortality from the 1969 Santa Barbara oil spill was not well investigated. It is possible that GUMU that were at-sea during this timeframe may have been affected.



Current – Unknown



Future - Unknown



Management Actions



SCMU/GUMU – Mineral Management Service is responsible for inspection and monitoring of Outer Continental Shelf oil and gas operations (McCrary et al. 2003, pp. 45-47).  Several U.S. and State laws were instituted in the 1970s to reduce oil pollution (Carter 2003, p. 2).  In 1990, State and Federal oil pollution acts were passed, and agencies developed programs to gather data on seabird mortality from oil spills, improve seabird rehabilitation programs, and develop restoration projects for seabirds (Carter 2003, p. 2).  There have also been improvements in oil spill response time, containment, and cleanup equipment (McCrary et al. 2003, p. 47).  These measures have not eliminated the threat of oil spills, but have reduced the likelihood of spills, and may alleviate or minimize impacts to SCMU and GUMU, and other seabirds when a spill occurs (Carter 2003, p. 3).



There are no platforms within the Channel Islands National Marine Sanctuary, which extends 6 nautical miles (11.1 km) from the mean high water line and extends seaward offshore from five of eight Channel Islands (McCrary et al. 2003, pp. 43-48; NOAA, p. 140).  Therefore, it is possible the sanctuary may act as a minor buffer for nesting colonies in the Channel Islands from the threat of oil platform accidents, allowing time for break-up of oil discharges, and time for oil spill clean-up crews to respond before the oil reaches shore.  However, murrelets are known to forage at great distances from breeding sites for up to three days during the breeding season (Murray et al. 1983, p. 18), which may increase their exposure to the oil.



Marine sanctuary regulations prohibit vessels, including oil tankers, from operating within 1 nautical mile (1.85 km) of any of the Channel Islands.  In the event of a major oil spill, this is probably an insufficient distance from the nesting colonies to prevent impacts.  Vessels frequently pass through the Southern California Bite in established shipping lanes that are within 3 miles (5 km) of Anacapa Island and within 15 miles (25 km) of Santa Barbara Island (Carter et al. 2000, p. 436).  A traffic separation scheme north of Anacapa Island in the Santa Barbara Channel separates opposing flows of vessel traffic, which reduces the likelihood of spills because it reduces the probability of vessel-to-vessel and vessel-to platform collisions.  In addition, double-hulled tankers are now required (U.S.C.G. 1994, p. entire), which may decrease the likelihood of a spill. There are also other various preventive measures that have been initiated in the recent past (e.g., various technologies to reduce the amount of oil spilled at a platform or from a pipeline, and the evolution of segregated ballast tanks to reduce the amount of chronic oil discharge).



Summary



Small seabirds usually die from oiling, which can cause significant reduction in numbers of breeding birds, reductions in breeding range, and reduced breeding success.  There can also be sub-lethal and lasting health impacts on oiled birds, such as decreased reproductive output, whether or not they receive rehabilitation.  Small numbers of dead oiled murrelets have been reported on beaches in central and southern California.



SCMU/GUMU



The probability of a smaller oil spill is ~83-99%; the probability of a larger spill is ~40 %. Dumping of tanker washings could occur several times per week off the California coast, producing the equivalent of a small spill. The risk of onshore oil production to seabirds exists, but is unknown. Management actions, such as improvement in spill response time and rehabilitation measures, have not eliminated the threat of oil spills, but have reduced the likelihood of spills, and may alleviate or minimize impacts to SCMU and GUMU, and other seabirds when a spill occurs.  Therefore, there could be direct impacts from oil spills affecting 100% of the SCMU and GUMU breeding populations that could result in high level of mortality or lost breeding opportunity if the spill was large and timing coincided with breeding season.  Overall, oil spill currently acts as a negligible stressor to the SCMU and GUMU and its habitat, but this could increase to a high-level stressor if a large or badly timed/placed spill were to occur.	Comment by Cat Darst: Over what time period?



10.	Small Population Size and Isolation



Scope of Stressor



SCMU/GUMU



Past-only: None



Current: Potentially all known breeding islands



Impact of Stressor



Small populations on islands have a high extinction risk due to isolation and small total population sizes (MacArthur and Wilson 1967, entire).  Random natural events, such as storms, drought, or fire, could destroy a substantial percentage of a species’ individuals or entire populations.  Because about 82% of the overall population of SCMU and GUMU breeds on only five islands (Santa Barbara, Anacapa, Los Coronados, San Benitos, and Guadalupe) such naturally occurring events increase the risk of extinction. In addition, the risk of small population effects is greater for GUMU because breeding is limited to only two islands (Guadalupe and San Bentios) and on Guadalupe island, they are further restricted primarily to two offshore islets. This level of concentration, along with small overall population size, makes the species vulnerable to localized events.  Further, the uniqueness of their island environments (e.g. murrelets are restricted to specialized breeding habitats that are inaccessible to predators) increases the risk of catastrophic influences.



In addition to small numeric population size and the associated increased probability of extinction, lower and reduced genetic variation may make a population less adapted to existing pressures and incapable of adaptation to new stressors (Frankham 1996, entire).  Gene flow among breeding locations within SCMU and GUMU appears to be high (Birt et al. 2012; p. 44); however, we do not know the level of heterozygosity within each species.  Small population size and low genetic diversity can have synergistic effects with respect to population decline, decreasing a species’ ability to persist within the environment. 





Timing of Stressor Impacts



SCMU



Past - In the early 1900s when the population was believed to be extirpated from the California Channel Islands, small population effects may have had an impact on the species.



Current – The inherent small overall population size and limited breeding area makes the species currently vulnerable to localized events.



Future – On-going



GUMU



Past – Unknown



Current – Previously, GUMU bred on Guadalupe Island proper and are now limited to the offshore islets and San Benitos, making the species currently vulnerable to localized and stochastic events.



Future – On-going



Management Actions



SCMU/GUMU – We are not aware of any conservation measures proposed to reduce the effects of small population effects and isolation for SCMU or GUMU.



Summary



Small population effects have been shown to increase risk of extinction from stochastic events and reduced genetic variation. Because of naturally limited breeding areas, small overall population size, and the uniqueness of their island environments (e.g. the requirement for specialized predator-free habitat on each island for breeding), there is a risk of extinction to SCMU and GUMU from stochastic events. 



SCMU



Small population effects affect all SCMU populations. We are not aware of any conservation measures proposed to reduce this stressor. Therefore, there are direct impacts from small population effects to 100% of the SCMU breeding population with medium impacts where the stressor occurs.  Overall, naturally limited breeding habitat and small population size currently act as a moderate-level stressor to the SCMU populations, and we expect this to remain a moderate-level stressor into the future.



GUMU



Small population effects affect all GUMU populations. We are not aware of any conservation measures proposed to reduce this stressor. Therefore, there are direct impacts from small population effects to 100% of the GUMU breeding population with high impacts where the stressor occurs.  Overall, naturally limited breeding habitat and small population size currently act as a high-level stressor to the GUMU populations, and we expect this to remain a high-level stressor into the future.



11.	Climate Change



The terms “climate” and “climate change” are defined by the Intergovernmental Panel on Climate Change (IPCC).  The term “climate” refers to the mean and variability of different types of weather conditions over time, with 30 years being a typical period for such measurements, although shorter or longer periods also may be used (IPCC 2007a, p. 78).  The term “climate change” thus refers to a change in the mean or variability of one or more measures of climate (for example, temperature or precipitation) that persists for an extended period, typically decades or longer, whether the change is due to natural variability, human activity, or both (IPCC 2007a, p. 78).	Comment by Bay-Delta FO: We have new boiler plate language for this. https://fishnet.fws.doi.

net/regions/8/eco/listing/Guidance/Forms/AllItems.aspx



Scientific measurements spanning several decades demonstrate that changes in climate are occurring, and that the rate of change has been faster since the 1950s.  Examples include warming of the global climate system, and substantial increases in precipitation in some regions of the world and decreases in other regions (for these and other examples, see IPCC 2007a, p. 30; and Solomon et al. 2007, pp. 35–54, 82–85).  Results of scientific analyses presented by the IPCC show that most of the observed increase in global average temperature since the mid-20th century cannot be explained by natural variability in climate, and is “very likely” (defined by the IPCC as 90 percent or higher probability) due to the observed increase in greenhouse gas (GHG) concentrations in the atmosphere as a result of human activities, particularly carbon dioxide emissions from use of fossil fuels (IPCC 2007a, pp. 5–6 and figures SPM.3 and SPM.4; Solomon et al. 2007, pp. 21–35).  Further confirmation of the role of GHGs comes from analyses by Huber and Knutti (2011, p. 4), who concluded it is extremely likely that approximately 75 percent of global warming since 1950 has been caused by human activities.



Scientists use a variety of climate models, which include consideration of natural processes and variability, as well as various scenarios of potential levels and timing of GHG emissions, to evaluate the causes of changes already observed and to project future changes in temperature and other climate conditions (for example, Meehl et al. 2007, entire; Ganguly et al. 2009, pp. 11555, 15558; Prinn et al. 2011, pp. 527, 529).  All combinations of models and emissions scenarios yield very similar projections of increases in the most common measure of climate change, average global surface temperature (commonly known as global warming), until about 2030.  Although projections of the magnitude and rate of warming differ after about 2030, the overall trajectory of all the projections is one of increased global warming through the end of this century, even for the projections based on scenarios that assume that GHG emissions will stabilize or decline.  Thus, there is strong scientific support for projections that warming will continue through the 21st century, and that the magnitude and rate of change will be influenced substantially by the extent of GHG emissions (IPCC 2007a, pp. 44–45; Meehl et al. 2007, pp. 760–764 and 797–811; Ganguly et al. 2009, pp. 15555–15558; Prinn et al. 2011, pp. 527, 529).  See IPCC 2007b, p. 8, for a summary of other global projections of climate-related changes, such as frequency of heat waves and changes in precipitation.  Also see IPCC 2011(entire) for a summary of observations and projections of extreme climate events.



Scope of Stressor



SCMU/GUMU: Potentially all known breeding islands



Impact of Stressor



Various changes in climate may have direct or indirect effects on species.  These effects may be positive, neutral, or negative, and they may change over time, depending on the species and other relevant considerations, such as interactions of climate with other variables (e.g., habitat fragmentation) (IPCC 2007, pp. 8–14, 18–19).  Identifying likely effects often involves aspects of climate change vulnerability analysis.  Vulnerability refers to the degree to which a species (or system) is susceptible to, and unable to cope with, adverse effects of climate change, including climate variability and extremes.  Vulnerability is a function of the type, magnitude, and rate of climate change and variation to which a species is exposed, its sensitivity, and its adaptive capacity (IPCC 2007a, p. 89; see also Glick et al. 2011, pp. 19–22).  There is no single method for conducting such analyses that applies to all situations (Glick et al. 2011, p. 3).  We use our expert judgment and appropriate analytical approaches to weigh relevant information, including uncertainty, in our consideration of various aspects of climate change. 



Global climate projections are informative, and, in some cases, the only or the best scientific information available for us to use.  However, projected changes in climate and related impacts can vary substantially across and within different regions of the world (for example, IPCC 2007a, pp. 8–12).  Therefore, we use “downscaled” projections when they are available and have been developed through appropriate scientific procedures, because such projections provide higher resolution information that is more relevant to spatial scales used for analyses of a given species (see Glick et al. 2011, pp. 58–61, for a discussion of downscaling).  With regard to our analysis for the SCMU and GUMU, downscaled projections are available. We describe the effects of ocean acidification, ocean warming, and sea level rise below.



Sea Level Rise



Sea level rise has the potential to decrease nesting habitat availability due to flooding.  We evaluated different projections of sea level rise to estimate future climate effects on SCMU and GUMU nesting habitat.  The National Academy of Sciences (NAS) projected that sea levels along the California coast south of Cape Mendocino will rise 4–30 centimeters (cm) (2–12 inches (in)) by 2030, 12–61 cm (5–24 in) by 2050, and 42–167 cm (16–66 in) by 2100 (NAS 2012, p. 131) compared to 2000 sea levels.  Research indicates that the coastal land area south of Cape Mendocino is sinking at an average rate of about 1 millimeter (mm) (.04 in) per year, although Global Positioning System (GPS)-measured rates vary widely (-3.7–0.6 mm per year) (NAS 2012, p. 93).  The NAS committee used output from global ocean models under an IPCC (2007) mid-range greenhouse gas emission scenario (NAS 2012, p. 5).  However, carbon dioxide emissions from fossil fuels for the past decade have been at the high end of IPCC scenarios owing to rapid economic growth in developing countries (Le Qu´er´e et al. 2009).  We consider the maximum values of sea level rise to be both feasible and possible.  Because modeling of climate change to the year 2100 is routine in literature, and the IPCC predictions are the most widely accepted version of the best available scientific data about future sea level conditions, we consider the effects of sea level rise on the SCMU and GUMU through the end of the 21st century.  Because emissions for the last decade have been on the high end of the IPCC scenarios, a maximum rise of 5.48 feet (ft) (167 cm) by 2100 is appropriate for analyzing the impact of sea level rise on SCMU and GUMU colonies. 



Future sea levels along the coast of California and Baja California will likely depend upon many factors, including future changes in global temperatures, lag time between atmospheric changes and oceanic reactions, thermal expansion of ocean water, effects of atmospheric temperature changes on Antarctica, melting of Greenland ice and other glaciers, and local subsidence and uplift of coastal areas (California Coastal Commission 2001, p. 12).  Gradual sea level rise progressively worsens the impact of high tides (through erosion and submersion), surge, and waves resulting from storms (Cayan et al. 2008, pp. S57–S58).  Areas with steep sea walls (southern California) with limited beach habitat are expected to have the most severe losses (Galbraith et al. 2002, pp. 173–183).  These increased extreme water height events will impact coastal rocks and islands throughout the range of the SCMU and GUMU.  How it affects the murrelets remains to be observed, but it is possible to have a negative affect through loss of habitat, but it is also possible that breeding habitat may be created through the erosion process by way of creating additional crevice habitat. 



The nesting habitat at the majority of SCMU and GUMU breeding locations will likely not be directly affected by the sea level rise projected for California and Baja California by 2100.  Portions of nesting habitat within sea caves or crevices closer to existing water levels would likely be submerged if projected sea level rises of 61 cm (24 in) by 2050 occur.  While not an example of either SCMU or GUMU, another seabird, the ashy storm-petrel, shares similar sea-cave requirements as the murrelets; therefore, we have used ashy storm-petrel as an example.  On Santa Cruz Island in November 2008, McIver et al. (2009a, p. 6) reported ocean water flooding in a sea cave that probably killed one ashy storm-petrel chick.  While some active nests in caves may fail due to flooding in the future, we anticipate that the more pervasive effect of sea level rise will be the loss of potential nesting habitat as former nesting areas become inundated.  As the ocean level rises gradually over years, some areas currently dry and available to nesting birds will become submerged and unsuitable, reducing the area of available nesting habitat.  Under the maximum sea-level rise of 5.48 ft (1.67m) by 2100, the worst-case scenario would be for all of the potential nest sites below about 1.5-3m (5-10 feet) above sea level to be unavailable to nesting SCMU and GUMU.  This represents an unknown percent of the current nest sites in most sea caves.  Some murrelets could shift their nesting grounds to higher sites or nest elsewhere, ameliorating the effect of sea level rise, if suitable habitat is available.  



Ocean Acidification



The SCMU and GUMU feed on a variety of small schooling fishes such as, but not limited to, northern anchovies (Engraulis mordax), rockfish (Sebastes sp.), sand lance/sandeels (Ammodytes sp.), larval Pacific sauries (Cololabis saira), and euphausiids (Thysanoessa spinifera) (Hunt et al. 1979, p. III-184, Hamilton et al. 2004, p. 154).  These prey items have the potential to be negatively affected by ocean acidification.  Although the processes and potential effects of ocean acidification on biological food webs have been described, and experimental research on Euphausia pacifica has tested lethal effects of exposure to low pH, we are not aware of any information that demonstrates a direct link between ocean acidification and reduced abundance and survival of prey items on which SCMU and GUMU depend.  



The ecological effects of changing ocean carbonate chemistry are uncertain due to the complexities of marine ecosystems, and research to date has focused on the impact of acidification on calcifying organisms (Antarctic Climate & Ecosystems Cooperative Research Centre 2008, p. 7).  Although the chemical processes associated with ocean acidification and the biological processes involving the transport of carbon in the oceans have been studied and described in detail, little research has been conducted to assess the response of many zooplankton populations to ocean acidification (Fabry et al. 2008, p. 426).  Yamada and Ikeda (1999, pp. 62–67) tested the acute (lethal) effects of lowered pH levels upon Euphausia pacifica, a species of krill that occurs in the northern Pacific Ocean and is a known prey item of SCMU.  Observing 5 juveniles and 20 nauplii (the free-swimming first stage of the larva), Yamada and Ikeda (1999, p. 65) found increased mortality with increased exposure time and decreased pH (less than 6.9).  Based on this data, they suggested that the ability to tolerate lowered pH may be highly variable between and possibly within species, as in the case of nauplii and juveniles of E. pacifica (Yamada and Ikeda 1999, p. 66).  Yamada and Ikeda (1999, p. 66) also suggested that studies on pH levels that induce chronic (sub-lethal) effects would provide a more appropriate estimate of the long-term consequences to a given zooplankton population, because zooplankton may survive exposure to lower pH levels but be unable to produce normal offspring.  Watson et al. (2012, p. 1) showed that skeletal calcium carbonate decreased with latitude, decreasing seawater temperature, and decreasing seawater carbonate saturation state in a number of species, including echinoids, bivalves and gastropods. 



Ocean warming



Behrenfeld et al. (2006, pp. 752–755) described significant global declines in net primary production between 1999–2004, attributed to reduced nutrient enhancement due to warmer ocean surface temperatures during that period.  Some species of seabirds have experienced breeding failures in certain years, which can be linked to warmer water or lower primary productivity..

Roemmich and McGowan (1995, pp. 1324–1326) described 43 years (1951–1993) of observations off the southern California coast.  They reported that zooplankton decreased by 80 percent, and that surface temperatures along transects off Point Conception and Orange County warmed by an average of 2.2 degrees Fahrenheit (°F (1.2 degrees Celsius (°C)) and 2.3 °F (1.6 °C), respectively, during this period.  They suggested that the zooplankton decline was directly related to, and caused by, the observed warming of the ocean (Roemmich and McGowan 1995, p. 1325).  Warming oceans have the potential to negatively affect SCMU and GUMU by limiting food resources available to the species.



Timing of Stressor Impacts



SCMU/GUMU

Past - There are no known past impacts associated with climate change.



Current – Impacts from climate change are on-going.



Future – We expect impacts from climate change to increase.



Management Actions



SCMU/GUMU – There are no conservation measures for climate change for SCMU or GUMU.



Summary



SCMU/GUMU



Climate change may affect available breeding habitat due sea-level rise and forage fish availability due to ocean acidification and warming. Therefore, there are potentially direct impacts from climate change to 100% of the SCMU and GUMU breeding populations and could result in an unknown level of mortality or lost breeding opportunity.  Overall, climate change will have an unknown but presumably increasing impact to SCMU and GUMU in the future.

Table 4. Scope of current stressors to SCMU and GUMU. 

		Island/

Stressor

		Santa Barbara (SCMU; single record of GUMU)

		Anacapa (SCMU)

		Santa Cruz (SCMU)

		San Miguel (SCMU)

		San Clemente SCMU, possible GUMU)

		Santa Catalina (SCMU)

		Coronado (SCMU)

		Todos Santos (SCMU)

		San Martin (SCMU and GUMU possible)

		San Jeronimo (SCMU)

		Cedros (SCMU possible)

		San Benito (SCMU and GUMU)

		Guadalupe (GUMU)



		Cats

		Removed

		Removed

		Removed

		Removed

		Present

		Present

		Removed

		Removed

		Removed

		Removed

		Present

		Removed

		Present on main island



		Rats

		

		Removed

		

		Present on main island

		Present

		Present

		

		

		

		

		Present

		

		



		Dogs

		

		

		

		

		

		Present

		

		

		

		

		Present

		Removed

		Removed



		Introduced Non-predators

		Removed

		Removed

		Removed

		Removed

		Removed

		Present

		Removed

		Removed

		Removed

		

		Present

		Removed

		Removed



		Deer mice

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		

		

		



		Barn owl

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		

		

		Present

		



		Peregrine

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present



		Human Disturbance

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present



		Artificial light pollution

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present



		LNG facilities

		

		

		

		

		

		

		Present

		Present

		

		

		

		

		



		Prey availability

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present



		Fisheries bycatch

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present



		Oil pollution

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present



		Small population effects

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present



		Climate change

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present

		Present







Table 5: Current and future impacts of potential SCMU stressors. Yellow highlighted stressors are those we expect to increase; blue highlighted stressors are those we expect to decrease.

		Stressor

		~% of population

		Level within scope

		Current Impact

		Future Impact	Comment by Bay-Delta FO: Is this foreseeable future? I think we are looking at the current impact into the foreseeable future for each threat. Not sure if we can split current and future up or not.



		Rats

		8%

		High

		Low

		Low



		Cats

		7%

		High

		Low

		Low



		Dogs

		6%

		Low, unknown

		Negligible

		Negligible



		Introduced Non-predators

		6%; residual effects 100%

		Moderate

		Moderate

		Negligible



		Deer mice

		96%

		Moderate

		Moderate

		Moderate



		Barn owl

		25-100%

		High

		Moderate

		Moderate



		Peregrine

		100%

		Low

		Low

		Low



		Human Disturbance

		100%

		Low, unknown

		Negligible

		Negligible



		Artificial light pollution

		100%

		Low

		Low

		Low



		LNG facilities	Comment by Bay-Delta FO: We may want to reevaluate this to see if current natural gas prices will continue an energy boom. Although natural gas has been booming, it will probably bust at some time or another and then will be decreasing.

		29%

		Low, unknown

		Negligible

		Up to Moderate



		Prey availability

		100%

		Unknown

		Low

		Low



		Fisheries bycatch

		100%

		Low, unknown

		Negligible

		Negligible



		Oil pollution

		100%

		Severe

		Negligible

		Up to High



		Small population effects

		100%

		Moderate

		Moderate

		Moderate



		Climate change

		100%

		Unknown

		Unknown

		Unknown










Table 6: Current and future impacts of potential GUMU stressors. Yellow highlighted stressors are those we expect to increase; blue highlighted stressors are those we expect to decrease.

		Stressor

		% of population

		Level within scope

		Current Impact

		Future Impact



		Rats

		0%

		None

		None

		None



		Cats

		97%

		High

		Moderate

		Moderate



		Dogs

		0%

		None

		None

		None



		Introduced Non-predators

		0%; residual effects 100%

		Moderate

		Moderate

		Negligible



		Deer mice

		0%

		None

		None

		None



		Barn owl

		3%

		High

		Low

		Low



		Peregrine

		100%

		Low

		Low

		Low



		Human Disturbance

		100%

		Low, unknown

		Negligible

		Negligible



		Artificial light pollution

		100%

		Low

		Low

		Low



		LNG facilities

		0%

		None

		None

		None



		Prey availability

		100%

		Unknown

		Low

		Low



		Fisheries bycatch

		100%

		Low, unknown

		Negligible

		Negligible



		Oil pollution

		100%

		High

		Negligible

		Up to High



		Small population effects

		100%

		High

		High

		High



		Climate change

		100%

		Unknown

		Unknown

		Unknown










CUMULATIVE EFFECTS OF POTENTIAL STRESSORS	Comment by Bay-Delta FO: I have always really struggled with this section. We may want to ask RO if there’s any sort of template for this or good example.



When stressors occur together, one stressor may exacerbate the effects of another stressor, causing effects not accounted for when stressors are analyzed individually. Synergistic effects may be observed in a short amount of time or may not be noticeable for years into the future, and could affect the long-term viability of SCMU and GUMU.  If stressors hinder SCMU and GUMU survival and reproduction or the availability of habitat that supports SCMU and GUMU, then the number of SCMU and GUMU the following year(s) will be reduced. The presence of native and nonnative predators restricts murrelet nest locations to inaccessible parts of islands resulting in small, isolated populations of SCMU and GUMU, which are at greater risk from the impacts of sea-level rise, oil spills, and other stochastic events. Other examples of potential impacts of multiple stressors working synergistically include previously disturbed vegetative structure increasing native predators such as deer mice on Santa Barbara Island, which in turn influences avian predator populations such as barn owls, which influence deer mice populations. Human induced impacts (cat and/or rat predation, habitat modification, oil spill mortality, artificial light pollution, prey availability, climate change) may also exacerbate the problem of small population size. Long-term future impacts may increase synergistic effects, and it is unknown if SCMU and GUMU will be able to adapt to the potential synergistic effect of the stressors. Small population effects are identified as a high-level stressor to GUMU. If other stressors identified as moderate occur simultaneously, driving down GUMU numbers further and exacerbating small population effects, then their synergistic effects could potentially be very high and GUMU populations could be extirpated. 





EXISTING REGULATORY MECHANISMS	Comment by Bay-Delta FO: Check to be sure things here are repeated under “management actions”



We consider relevant Federal, State, and tribal laws and regulations when evaluating the status of the species.  Only existing ordinances, regulations, laws, etc., that have a direct connection to a stressor are applicable.  We do not evaluate the lack of a regulatory mechanism that may address a particular stressor if that regulatory mechanism does not exist.  For instance, we do not have a regulatory mechanism that directly regulates the potential threat of sea level rise.  So, even though the Clean Air Act could regulate greenhouse gas emissions, this is not a mechanism we can use to directly address sea level rise.



Federal Protections



Migratory Bird Treaty Act



The Migratory Bird Treaty Act of 1918 (MBTA) states that it is unlawful “to pursue, hunt, take, capture, kill, or attempt to take, capture or kill, possess, offer for sale, sell, offer to barter, barter, offer to purchase, purchase, deliver for shipment, ship, export, import, cause to be shipped, exported, or imported, deliver for transportation, transport or cause to be transported, carry or cause to be carried, or receive for shipment, transportation, carriage, or export, any migratory bird, any part, nest, or eggs of any such bird, or any product, whether or not manufactured” (16 U.S.C. 703 (a)).  The MBTA provides penalties for anyone convicted of violating its provisions (16 U.S.C. 707).  The SCMU and GUMU are included in the list of migratory birds protected by the MBTA (50 C.F.R. 10.13).  The provisions of the MBTA thus prohibit hunting, capturing, or killing or attempting to take, capture, or kill, or possess SCMU and GUMU.  There are likely to be instances where permits under the MBTA are not obtained and some mortality may occur.  However, our analysis did not reveal information that would suggest a level of mortality that would be a significant threat to the species.  Overall the MBTA provides protections for the SCMU and GUMU that would otherwise not exist.  



On January 10, 2001, President Clinton issued Executive Order 13186, pertaining to responsibilities of Federal agencies to protect migratory birds, and directing executive departments and agencies to further implement the MBTA (66 FR 3853; January 17, 2001).  Executive Order 13186 directs each Federal agency taking actions that have, or are likely to have, a measurable negative effect on migratory bird populations to develop and implement (within 2 years) a memorandum of understanding (MOU) with the Service that promotes the conservation of migratory bird populations.  The Department of Defense (DOD) entered into a MOU with the Service on August 30, 2006 (71 FR 51580), which emphasizes a general collaborative approach to conservation of migratory birds.  Conservation measures include minimizing disturbance to breeding, migration, and wintering habitats.  While this MOU is non-binding and does not authorize the take of migratory birds, it does provide an additional opportunity for the Service to continue to reduce the threat of habitat loss to the SCMU and GUMU on lands owned and managed by the DOD, including San Clemente Island.  Currently, approximately 0.5 percent of the entire SCMU population breeds on DOD lands (Table 1).  We are not aware that any other Federal agency has entered into a similar MOU with the Service. 



National Environmental Policy Act



The National Environmental Policy Act of 1970 (NEPA) (42 U.S.C. 4371 et seq.) requires that all activities undertaken, authorized, or funded by Federal agencies be analyzed for potential impacts to the human environment prior to implementation.  However, NEPA does not require adverse impacts be fully mitigated, and some impacts could still occur.  Additionally, NEPA is only required for projects with a Federal nexus, and, therefore, actions that do not require a Federal permit or that occur on private land are not required to comply with this law.



National Park Service Organic Act



On August 25, 1916, the National Park Service Organic Act (16 U.S.C. l et seq.) established the National Park Service, whose purpose “is to conserve the scenery and the natural and historic objects and the wildlife therein and to provide for the enjoyment of the same in such manner and by such means as will leave them unimpaired for the enjoyment of future generations” (16 U.S.C. 1; NPS 2012, no pagination).  On March 5, 1980, Congress established as the Channel Islands National Park the islands of San Miguel, Santa Rosa, Santa Cruz, Anacapa, Santa Barbara, and the submerged lands and waters within 1 nautical mi (1.8 km) of each island (16 U.S.C 410ff).  In 2014, in accordance with 36 CFR, Parts 1–7, the Park continued its prohibited access by visitors on:  1) Offshore rocks and islets in the Park; 2) The shoreline between Arch Point and the east boundary of Potato Harbor, including Bat Cave and Cavern Point Cove Caves, Santa Cruz Island; 3) All areas except for exposed beaches on Middle and West Anacapa; and 4) The shoreline, cliffs and beaches of Santa Barbara Island to protect wildlife and natural resources, including SCMU (NPS 2014, pp. 2-4).  The majority of Santa Cruz Island was acquired by The Nature Conservancy and is currently off limits to the public without a permit.  Thus, visitor access is prohibited for all areas outside the Park’s jurisdictional boundary.



Sikes Act



The Sikes Act of 1960 (16 U.S.C. 670 et seq.) authorizes the Secretary of Defense to develop cooperative plans for conservation and rehabilitation programs on military reservations and to establish outdoor recreation facilities, and provides for the Secretaries of Agriculture and the Interior to develop cooperative plans for conservation and rehabilitation programs on public lands under their jurisdiction.  The Sikes Act Improvement Act of 1997 required DOD installations to prepare INRMP.  Consistent with the use of military installations to ensure the readiness of the Armed Forces, INRMPs provide for the conservation and rehabilitation of natural resources on military lands and incorporate, to the maximum extent practicable, ecosystem management principles and provide the landscape necessary to sustain military land uses.  Although an INRMP is not technically a regulatory mechanism, because its implementation is subject to funding availability, it is an important guiding document that helps to integrate natural resource protection with military readiness and training.  The INRMP for San Clemente Island Naval Auxiliary Landing Field was recently updated in June 2013 (U.S. DoN 2013, pp. entire)



INRMP—Naval Auxiliary Landing Field San Clemente Island



Objectives of the Naval Auxiliary Landing Field San Clemente Island INRMP are to:

Avoid fixed high-intensity artificial light near murrelet breeding sites; 2) Continue to conserve offshore rocks and other areas where murrelets are known to breed; 3) Continue to resolve baseline biological data gaps to support conservation of the species that includes:  a) Identify all occupied and suitable nesting habitat, b) Support ongoing and new research on distribution and ecology of murrelets, c) Conduct nest searches and monitoring to identify all breeding areas and, to the extent possible, determine hatching success, d) Assess the potential impacts of barn owl predation on nesting murrelets, e) Record all sightings of murrelets and develop a database to track numbers of individuals, time of year, and location, and f) Conduct round-island spotlight surveys to obtain better knowledge of the murrelet outside of the Seal Cove area; 4) Evaluate oil spill response plans for San Clemente Island to assess how they address seabird nesting and modify, if necessary; and 5) Continue non-native predator control efforts in support of native avian species nesting (U.S. DoN 2013, pp. 3-279–3-283) 



Because SCMU and GUMU are attracted to lights, avoiding high intensity lighting near SCMU and potentially GUMU breeding sites will likely reduce the impact of lights on SCMU and GUMU. 



National Marine Sanctuaries Act



The National Marine Sanctuaries Act of 1972 (NMSA) (16 U.S.C. 1431 et seq.) authorizes the Secretary of Commerce, and specifically NOAA, to designate and protect areas of the marine environment with special national significance due to their conservation, recreational, ecological, historical, scientific, cultural, archeological, educational, or esthetic qualities as national marine sanctuaries.  Within the range of the SCMU and GUMU, the four national marine sanctuaries (NMS) that have been designated in California are: the Channel Islands NMS (CINMS) off the coast of southern California (1980), Gulf of the Farallones NMS (formerly Point-Reyes Farallon Islands NMS (1981)), Cordell Bank NMS off the coast of central California (1989), and the Monterey Bay NMS (1992).  In 1989, Congress, in approving the designation of the Cordell Bank NMS, prohibited the exploration for, or the development or production of, oil, gas, or minerals in any area of the Cordell Bank NMS (Pub. L. 101-74, 103 Stat. 554), and NMFS revised its regulations governing prohibited activities in the sanctuary to so prohibit (54 FR 52342 (12/21/1989)).  The Oceans Act of 1992 (Pub. L. 102-587, 106 Stat. 5039), which approved the designation of the Monterey Bay NMS, included similar language prohibiting the leasing, exploration of, producing, or developing oil and gas in the Monterey Bay NMS, and includes a requirement for the Secretary to evaluate the substantive progress made by the Sanctuary toward implementing a management plan and goals.  In 2007, NOAA expanded the State “no-take” marine reserves and one of the limited take marine conservation areas in the CINMS to include Federal waters out to 6 nautical miles (11 km), which prohibited or limited removal of, and injury to, any CINMS resource, including SCMU (NOAA 2007, 72 FR 29208,  29208–29235).  Specifically, lobster harvest and recreational fishing for pelagic finfish (with hook and line only) are allowed within the marine conservation area, while all other extraction or injury to CINMS resources are prohibited (NOAA 2007, Id. At 29212).  These Federal marine reserves were established in conjunction with State of California regulatory processes (see State of California Protection section below). 



Outer Continental Shelf Lands Act



The Outer Continental Shelf Lands Act of 1953 (OCSLA) (43 U.S.C. 1331 et seq.) provides the Secretary of the Interior, on behalf of the Federal Government, with authority to manage the mineral resources, including oil and gas, on the outer continental shelf (OCS), and defines the OCS as all submerged lands lying seaward of the State and Federal boundary.  The Federal Oil & Gas Royalty Management Act of 1982 (30 U.S.C. 1701 et seq.) mandates protection of the environment and conservation of Federal lands in the course of building oil and gas facilities.  The Secretary of the Interior designated the Minerals Management Service (MMS) as the administrative agency responsible for the mineral leasing of submerged OCS lands and for the supervision of offshore operations after lease issuance. 



On October 1, 2011, the Bureau of Ocean Energy Management, Regulation and Enforcement (BOEMRE), formerly the MMS, was replaced by the Bureau of Ocean Energy Management (BOEM) and the Bureau of Safety and Environmental Enforcement (BSEE) as part of a major reorganization.  Functions of the BOEM include offshore oil leasing, review of oil and gas exploration and development plans, and NEPA analysis.  Functions of the BSEE include development and enforcement of safety and environmental regulations, permitting offshore exploration, and inspections of offshore drilling sites (BOEM 2012, no pagination).  Within the range of the SCMU and GUMU, the BOEM and BSEE manage the offshore mineral resources of 49 active leases (43 producing and 6 non-producing), in coordination with other Federal, State, and local agencies, and in consultation with the public (Pereksta 2012, pers. comm.). 



On August 27, 2012, the Secretary of the Interior gave final approval to the 2012–2017 OCS Oil and Gas Leasing Program.  The program was effective on August 27, 2012, and will expire on August 26, 2017.  The OCS Oil and Gas Leasing Program for 2012–2017 established a schedule that is used as a basis for considering where and when oil and gas leasing might be appropriate over a 5-year period.  The coast of California, including the entire foraging range of the SCMU and GUMU, was not included in 15 potential lease sales, and is therefore unavailable for new exploration and development through the conclusion of this plan in 2017 (BOEM 2012b, no pagination; BOEM 2012c, no pagination).  However, new oil resources could be accessed by drilling out from existing platform sites.



Clean Air Act of 1970



The Clean Air Act of 1970 (42 U.S.C. 7401 et seq.) provides the platform for the Environmental Protection Agency (EPA) to develop and enforce regulations to protect the general public from exposure to airborne contaminants known to be hazardous to human health.  In 2007, the Supreme Court held that gases such as carbon dioxide fit within the Clean Air Act’s definition of “air pollutant,” and thus that EPA has the authority to regulate the emissions of such gases from new motor vehicles (Massachusetts et al. v. EPA, 549 U.S. 497, 532 (2007).  This reduction in carbon emissions may reduce the potential threat of climate change to SCMU and GUMU.



Oil Pollution Act of 1990 (OPA)



The Oil Pollution Act of 1990 (OPA) (33 U.S.C. 2701 et. seq.) amended the Clean Water Act and addressed the wide range of problems associated with preventing, responding to, and paying for oil pollution incidents in navigable waters of the United States.  It created a comprehensive prevention, response, liability, and compensation regime to deal with vessel- and facility-caused oil pollution to U.S. navigable waters.  The OPA increased Federal oversight of maritime oil transportation and provided environmental safeguards by: setting new requirements for vessel construction and crew licensing and manning, mandating contingency planning, enhancing Federal response capability, broadening enforcement authority, increasing penalties and potential liabilities, and creating new research and development programs. Various Federal agencies are responsible for implementing the OPA. EPA is responsible for non-transportation-related onshore facilities and incidents in the Inland Zone, the U.S. Coast Guard (USCG) is responsible for marine transportation-related facilities and incidents in the Coastal Zone, the Maritime Administration (MARAD; in the Department of Transportation) is responsible for promoting the U.S. merchant marine and shipbuilding industry, and the Department of Commerce (specifically, NOAA) is responsible for natural resource damage assessments relating to oil discharges.  The OPA requires a phase-out of single-hull tankers (without double bottoms or double sides) from U.S. waters by 2015.  Committee on Oil Pollution Act of 1990 et al. (1998, p. 147) reports that, although the mandatory phase-out schedule of section 4115 of the OPA banned all single-hull tankers from U.S. trade in 2010, it is probable that under the deep-water port and lightering (cargo transfer) zone exemption, large single-hull vessels up to 30 years of age will operate in the United States through 2015.  The OPA imposes liability for removal costs and damages resulting from an incident in which oil is discharged into navigable waters or adjoining shorelines or the exclusive economic zone.  In 2006, a damage assessment, restoration plan, and environmental assessment (Luckenbach 2006, pp. 1–165) was presented by Natural Resource Trustee Agencies (Service, NOAA, NPS, and California Department of Fish and Wildlife) for natural resources injured during multiple oil spills that occurred off the coast of San Francisco, California, from 1990 to December 2003.



Scripps’s murrelet and GUMU are susceptible to oil spills.  Measures taken to reduce the probabilities of oil spills including mandating oil tankers to have double bottoms and double sides, increasing Federal oversight of maritime oil transportation, learning from past spill damage assessments, and imposing liability costs for oil discharged are expected to reduce the potential threat of oil spills to SCMU and GUMU.



State of California



The California Department of Fish and Wildlife (CDFW; formerly California Department of Fish and Game) is the State agency responsible for managing California’s fish, wildlife, and plant resources, and the habitats upon which they depend, for their ecological values and for their use and enjoyment by the public.  Xantus’s murrelets are designated as threatened under the California Endangered Species Act (CESA) (California Regulatory Notice Register 2004, pp. 1-2).  This status under Section 2080 of the Fish and Game Code prohibits "take" of any species that the commission determines to be an endangered or threatened species.  Take is defined in Section 86 of the Fish and Game Code as "hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill."  However, unlike federally listed species, “harassment” is not included in the Fish and Game Code’s definition of take, giving it fewer protections than if it were federally listed.



California Environmental Quality Act of 1970 (CEQA) does not regulate land use, but requires all local and State agencies to avoid or minimize environmental damage, where feasible, during the course of proposed projects.  CEQA provides protection not only for State-listed or federally listed species, but also for any species designated as Species of Special Concern by the CDFW.



In 1999, the California legislature approved and the governor signed the Marine Life Protection Act (MLPA; Stats. 1999, chapter 1015).  The MLPA requires that the CDFW prepare and present to the California Fish and Game Commission (CFGC) a master plan that will guide the adoption and implementation of a Marine Life Protection Program, which includes a statewide network of marine protected areas (MPAs).  In 2008, the CDFW published a revised draft plan for marine protected areas in California (CDFW 2008a, pp. 1–113).  A California MPA update was released on January 9, 2013 to incorporate north coast Marine Protected Areas.  There are various classifications used in California’s MPA network.  This includes three MPAs and two other designations: 

· State Marine Reserve (SMR):  Prohibits all take and consumptive use (commercial and recreational, living or geologic). Scientific research, and nonconsumptive uses are allowed. 

· State Marine Park (SMP):  Prohibits commercial take but may allow select recreational harvest to continue. Scientific research and nonconsumptive uses are allowed. 

· State Marine Conservation Area (SMCA):  May allow select recreational and commercial harvest to continue. Scientific research and nonconsumptive uses are allowed.  

· State Marine Recreational Management Area (SMRMA):  Provides subtidal protection equivalent to an MPA, while allowing legal waterfowl hunting. Scientific research and nonconsumptive uses are allowed. 

· Special closures:  Geographically specific area that prohibits human entry. Special closures are smaller in size than MPAs and are designed to protect breeding seabird and marine mammal populations from humans (CDFW 2013a, p. 1). 



The statewide coastal network of MPAs includes 124 MPAs and 16 special closures covering approximately 852 square mi (2207 square km) of State waters and representing approximately 16 percent of all coastal State waters (CDFW 2013a, p. 1).  A map of these areas can be found at http://www.dfg.ca.gov/mlpa/.  There are several protections that this provides for SCMU and GUMU.  For example, vessels are prohibited within a certain distance of MPA’s and speed is limited at further distances where a muffler or dry exhaust system is required for vessels to reduce noise (CDFW 2013b, pp. 52-59).  This consequently also reduces the potential impacts of lights from boats within a certain distance to breeding islands.  These prohibitions reduce potential disturbance to SCMU and GUMU.  The Marine Life Protected Area plans also consolidate all limitations to these areas in one place.



[bookmark: _GoBack]On March 25, 2005, the CFGC adopted the Market Squid Fishery Management Plan (CDFW2005, pp. 1–558), which:  (1) Limits the wattage of attracting lights to a maximum of 30,000 watts per boat; (2) requires that attracting lights be shielded to direct the light downward, or situated such that the illumination is completely submerged underwater; and (3) prohibits, at any time, the use of attracting lights for the purpose of taking of market squid in all waters of the Gulf of the Farallones NMS.  In 1993, Assembly Bill (AB) 14 (Hauser) restricted vessels from the use of squid attracting lights in District 10 (ocean waters of San Mateo, San Francisco, Marin, and Sonoma Counties) (CDFW 2005, p. I-54).  No lights are permitted within 1 nautical mile of San Miguel, Anacapa, and Santa Barbara Islands, from February 1 to September 30 (CDFW 2005, p. 2-14).  In addition, squid fishery activities are not permitted within 11 marine reserves and 2 marine conservation areas in southern California.  However, SCMU and GUMU are known to forage great distances from their breeding sites and, therefore, could still be affected by lights in other areas.



The Xantus’s murrelet is included in the North American Commission for Environmental Cooperation.  One of the Commission’s initiatives is to conserve biodiversity across shared ecosystems by identifying priority species for conservation, recovery objectives, and potential collaborative actions.  However, recovery objectives and conservation actions for the Xantus’s murrelet have yet to be defined (CDFG 2002, p. 39).	Comment by Bay-Delta FO: Is this a regulatory mechanism? We may want to better explain.



Mexican Federal Protection



Since 1994, the SCMU and GUMU have been listed as endangered under Mexican Law, NOM–059–ECOL–2001 (SEMARNAT 2010, p. 39).  Pursuant to this law, general criteria are to be followed in managing Mexican wildlife, including but not limited to preservation of biodiversity and natural species habitats and preservation of endemic, threatened, endangered, or specially protected species.  These considerations apply to all of the SCMU and GUMU found in Mexico, which constitute ~ 35percent and ~ 100 percent, respectively, of the range-wide populations.  Information is not available on the adequacy and effectiveness of threatened or endangered status for conservation of SCMU and GUMU in Mexico.



All islands in the region are Mexican federal property with restricted access. Guadalupe Island was designated as a wildlife reserve in 1922, primarily to protect marine mammals. Increased protection was afforded when the island was designated a biosphere reserve in June 2005 (Keitt 2005, p. 106). Since then, Conservación de Islas has been working with the Mexican National Protected Areas Commission, the Mexican Navy, the island’s fishing cooperative, and collaborating scientists to establish a long-term management plan for this protected area (http://www.islandconservation.org/where-we-work/california-mexico/guadalupe-island/). A proposal to create a biosphere reserve protecting other islands in the region (Coronado, Todos Santos, San Martín, San Jerónimo, Adelaida, San Benito and Cedros) was submitted to the Mexican government and was officially accepted and distributed for public comment in summer 2005 (Keitt 2005, p. 106).



International Agreements



The International Convention for the Prevention of Pollution from Ships (MARPOL) is the main international convention covering prevention of pollution of the marine environment by ships from operational or accidental causes.  The MARPOL Convention was adopted on November 2, 1973 at International Maritime Organization (IMO 2012, no pagination).  MARPOL has been successful in reducing operational discharges of oil by 85 percent between 1973 and 1990 (Hampton et al. 2003, p. 30).




OVERALL SUMMARY



The SCMU nest in small caves, rock crevices, cavities under boulders or roots, and under dense vegetation on offshore islands or associated rocks, often along steep slopes or cliffs from the Channel Islands off the southern California coast south to the San Benito Islands in Mexico; the GUMU nest farther south, on Guadalupe and San Benito Islands off Baja California, Mexico.  Both species occur on the San Benito Islands.  Post-breeding and winter distribution is much more dispersed, occurring from southern Baja California to Vancouver Island, British Columbia, Canada with the highest concentration of birds off northern Baja California. Both SCMU and GUMU are considered generalist feeders, using their wings to propel them forward underwater in a technique known as pursuit-diving to capture a wide variety of small schooling fish and zooplankton.



Murrelets likely begin breeding at three to four years of age, and usually nest at the same site each year with the same.  They are known to live up to at least 19 years of age in the wild; therefore, reproductive adults are extremely valuable to the population potentially. Nesting within the population is asynchronous, spanning a period of up to 4 months (March-June), and peak time of egg-laying varies from year to year. They are nocturnal in their arrival to or departure from nests, presumably to avoid detection by avian predators such as gulls, owls, and falcons, and congregate on the water adjacent to nesting colonies at night throughout the breeding season. Eggs are periodically left unattended during incubation, presumably because one member of the pair will depart to feed before the other returns; egg neglect increases the total length of incubation and susceptibility to predation. 



Overall population estimates for the SCMU and GUMU have varied throughout the years and for each island, limiting our ability to compare data between islands and inter-annually within islands.  Carter et al. (2015, entire) summarized published and unpublished information to estimate population size and trend on each breeding island of SCMU and GUMU.  Population size estimates vary for SCMU from <50 breeding birds on San Miguel Island, which is thought to be declining since the mid-1900’s, to up to 1,450 breeding birds on Anacapa Island, which is thought to be increasing since 2002 after the eradication of black rats.  Historically, Santa Barbara Island was thought to house the largest SCMU breeding colony, with estimates up to 1,300 birds, which is now thought to be declining since the mid-1990s.  The population trends on the remaining SCMU breeding islands are unknown.  Population estimates for GUMU include Guadalupe Island, with up to 4,800 breeding birds, and the San Benito Islands with ~100 breeding birds.  The population trend for GUMU is unknown. 



Stressors that potentially act on SCMU and GUMU populations and their habitat include introduced predatory mammals (e.g. rats, cats and dogs), introduced non-predatory mammals, native predators (e.g. deer mice, barn owls and peregrine falcons), human disturbance, artificial light pollution, liquefied natural gas facilities, prey availability, fisheries bycatch, oil pollution, small population size and isolation, and climate change. Of the stressors reviewed, predation and habitat degradation by introduced mammals appear to have caused the majority of documented past declines. Due to management actions, rats have now been eradicated from Anacapa Island, which is one of two primary breeding islands for this species (the other is Santa Barbara, where there are no rats).  Cats have been removed from all U.S and Mexico known breeding islands except for San Clemente and Santa Catalina Islands. The direct threat of introduced non-predators has been removed from all breeding islands, except for on San Clemente and Santa Catalina Islands, but residual effects from habitat modification may still be occurring. 



Currently, native predators and small population size may contribute to considerable loss of individuals of both species. In particular, native deer mice are believed to prey heavily on SCMU eggs and are known to eat unattended chicks and barn owls are well documented as predators of adult SCMU.  The population dynamics of these two species may act to maintain predation pressure on murrelets because abundance of deer mice increases egg predation but decreases murrelet predation by barn owls, but barn owls will prey-switch to murrelets when deer mice decline. Murrelet small population size increases the risk of extinction from naturally occurring events because of naturally limited breeding areas, small overall population size, and the uniqueness of their island environments (e.g. the requirement for specialized predator-free habitat on each island for breeding). About 82% of the overall population of SCMU and GUMU breeds on only five islands (Santa Barbara, Anacapa, Los Coronados, San Benitos, and Guadalupe). The GUMU is limited to only two islands (Guadalupe and San Benito) and on Guadalupe island, they are further restricted primarily to two offshore islets, increasing the risk of extinction from stochastic events.



In the future, a large oil spill associated with oil production or transport, or liquefied natural gas development, has the potential to lead to the extirpation of individual nesting colonies or local extinction of SCMU and GUMU due to the species’ limited distribution and tendency to aggregate at nocturnal congregations adjacent to nesting colonies and potentially offshore at certain foraging areas. Climate change may also affect available breeding habitat due sea-level rise and forage fish availability due to ocean acidification and warming. 
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