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ABSTRACT

We monitored population size, phenology and productivity of Double-crested, Brandt's, and Pelagic cormorants, Pigeon Guillemot, Western Gull, and Xantus' Murrelet on Santa Barbara Island, California, during the 1998 breeding season.  The Double-crested Cormorant population numbered about 96 pairs and fledged approximately 0.60 chicks per pair.  There were 49 successful pairs that fledged approximately 1.10 chicks per pair.  The Brandt's Cormorant population included 55 pairs and productivity was 0.63 chicks per pair.  There were 22 successful pairs that fledged approximately 1.46 chicks per pair.  Pelagic Cormorants did not breed on Santa Barbara Island this year, in comparison to 17 pairs in 1997.  A maximum of 38 Pigeon Guillemots were observed near the island this year.  We do not have any information on Pigeon Guillemot reproductive success.  Due to limited personnel time, we did not conduct mark-recapture studies on storm-petrels in 1998.  We estimated the Western Gull population to be 4203 breeding pairs.  Western Gull productivity was 0.86 chicks per pair.  We did not estimate the population size of Xantus' Murrelets due to difficulties with censusing this nocturnal, crevice-nesting species.  Murrelets produced an average of 0.76 chicks per pair.

INTRODUCTION


Seabird monitoring includes accumulation of time-series data on any aspect of seabird distribution, abundance, demography, or behavior.  These studies have potential to provide useful information to marine resource managers from a variety of perspectives.  First, seabirds respond quickly to environmental perturbations and, therefore, provide timely information on the abundance of lower trophic-level organisms (e.g., zooplankton and demersal fishes) in marine ecosystems (Croxall et al. 1988).  These data are useful to ocean habitat and fisheries biologists, and members of the public, for understanding human use of coastal or marine resources.  Second, monitoring provides basic information on particular seabird species and populations.  These data are needed by wildlife managers to make informed decisions on protection, restoration, and other specific species conservation issues.  


In 1985, Channel Islands National Park (CINP) established a Seabird Monitoring Program.  This program was initiated due to concern for the welfare of southern California seabirds, due to potential threats from offshore oil drilling, and in recognition of the contribution seabird science can make to understanding marine ecosystems.  Continuing threats to CINP seabirds include: mortality from native and introduced predators, oil and chemical pollution, and incidental take (i.e. bycatch) by commercial fisheries.  Alterations of marine food webs, by the over-exploitation of prey, and climate change may also be detrimental to populations of seabirds in southern California (Roemmich and McGowan  1995, Sydeman et al. manuscript).


This report summarizes annual studies of Double-crested (Phalacrocorax auritus), Brandt's (Phalacrocorax penicillatus), and Pelagic (Phalacrocorax pelagicus) cormorants, Pigeon Guillemot (Cepphus columba), Western Gull (Larus occidentalis) and Xantus' Murrelet (Synthliboramphus hypoleuca) on Santa Barbara Island, Channel Islands National Park, 1998.  Jennifer Roth and Greg Hoffmann collected data under Cooperative Agreement CA8120-95-003 between Point Reyes Bird Observatory (PRBO) and CINP.  Roth and William Sydeman summarized and analyzed data.  The CINP Seabird Monitoring Handbook provides a synopsis of methodology (Lewis et al. 1988).  We provide specific methodologies pertaining to our analyses in each species account.  This is PRBO contribution no. 866.
METHODOLOGY AND RESULTS
Double-crested Cormorant

Methodology.  Double-crested Cormorants nested on North Peak Cliffs, West Cliffs, Sutil Island, and the south slope of Signal Peak in 1998.  We conducted 22 land-based censuses from vantage points on the island between 16 April and 12 August.  Data are contained in file "DCCO98" (see Appendix).  We assessed the total number of nests and the number of large chicks (fledglings) for each sub-colony.  Portions of the population are not visible from land, so population estimates represent the minimum number of pairs.


Phenology.  Clutch initiation and hatch dates varied between sub-colonies.  Observations indicated that egg-laying began in mid-May in the Sutil Island, West Cliffs 1 and 3, and North Peak sub-colonies.  We estimated that chicks began to hatch in these areas in mid-June and continued into August.  Egg laying began in late May in the West Cliffs 2 and Shag Rock sub-colonies and in mid- June on the south slope of Signal Peak.  In the West Cliffs 2 and Shag Rock sub-colonies, hatching began in early July and continued into August.  No chicks hatched from the Signal Peak sub-colony.  We estimated hatch date, for both Double-crested and Brandt’s cormorants, by assuming that chicks were approximately 10 days old when first observed.


 Population Size and Productivity.  We estimated a breeding population of 96 pairs in 1998 (Table 1).  We estimated productivity to be 0.60 chicks fledged per pair. There were 49 successful pairs that fledged approximately 1.10 chicks per pair.

Brandt's Cormorant

Methodology.  Brandt's Cormorants nested on Webster Point, Elephant Seal Point, and Arch Point.  No nesting was observed on Webster Cove Cliffs.  We collected data on 26 dates between 10-16 March and 25 July.  We monitored colonies until it was difficult to distinguish adults versus large chicks.  Data are contained in file "BRCO98"(see Appendix).  During each survey, we counted the number of occupied nests, nests with chicks, and large chicks.


Phenology.  Clutch initiation and hatch dates varied between Brandt’s Cormorant sub-colonies.  The first nests, on Elephant Seal Point, were initiated during the first week of April; peak lay occurred in mid-April.  We estimated peak hatch in this area was late May (many initial nests failed).  Nesting on Arch Point began in mid-April and peak lay was late April.  We estimated that chicks began hatching in mid-May with a peak in late May.  On Webster Point , the majority of nests were initiated during the second week of May with a peak in late May.  We estimated that chicks on Webster Point began hatching in mid-June with a peak in late June.


Population Size and Productivity.  From land-based surveys, we estimated a maximum of 55 breeding pairs of Brandt’s Cormorants on SBI in 1998 (Table 2).  We conducted a boat census of the north side of the island to search for nests not visible from land; no additional nests were observed.  There were several hundred birds observed on Webster Point in March and April, but most did not attempt to breed, and many left the area by May.  Productivity was 0.63 chicks fledged per pair.  There were 22 successful pairs that fledged approximately 1.46 chicks per pair.

Pelagic Cormorant


Methodology.  We censused Elephant Seal Point, Webster Cove Cliffs, and West Cliffs on 25 dates between 20 March and 25 July, but did not find any evidence of nesting.  There was a report of a possible nesting site between Cave Canyon and Graveyard Canyon late in the season, but nesting was not confirmed.  Pelagic Cormorants have not nested in that area before.

Pigeon Guillemot


Methodology.  We censused rafting Pigeon Guillemots (gathered on the water) on 22 dates from 20 March to 15 July.  Summary data are contained in file “PIGU98”(see Appendix).  We conducted the censuses in the morning, when guillemots are likely to be near the island.  The area north of Arch Point and the area below the bunkhouse were counted consistently.  Guillemots were also observed, in smaller numbers, in Elephant Seal Cove and off Cave Canyon, but these areas were not included in censuses due to time limitations.  Moreover, birds at Elephant Seal Cove were probably the same individuals as those at Arch Point.  Birds observed at Cave Canyon may also have been from the same group as those below the bunkhouse.  In the future, the Nature Trail near Cave Canyon may be a better observation point.  Guillemots were observed flying into the cave just west of Arch Point and into a crevice just north of Cave Canyon, indicating nest sites in those areas.


Phenology.  Pigeon Guillemot numbers peaked from late April to early May.  There was another peak in early July (presumably after the incubation stage).  Adults were observed carrying fish into the cave west of Arch Point in mid-June and again in mid-July, indicating the presence of chicks at those times. 


Population Size and Productivity.  A total of 38 guillemots were counted near the island on 1 May.  This number represents the maximum number of birds observed rafting near the island during the breeding season.  Pigeon Guillemots nest in the crevices and caves along the periphery of the island, making a census of the breeding population difficult.  However, raft counts provide an index of population size.  Population trends could be evident from raft counts taken every year from designated observation points.  Due to the difficulty accessing nest sites from land, we were unable to obtain any information on productivity.

Storm-Petrels


We were unable to conduct mark-recapture studies of storm-petrels in 1998 because sufficient personnel for operating nets were unavailable during suitable weather conditions.  Mark-recapture analysis is useful for tracking demographic changes in a population over time (i.e., assessing population size, adult survival, and juvenile recruitment), but requires sustained effort over many years.  In the past, we have not captured enough birds to make such analyses as valuable as possible.  However, this effort can be improved in the future and, in the meantime, we gain information on movement patterns by continuing to mark individuals.

Western Gull

Methodology.  We monitored Western Gull breeding phenology, nesting success and chick growth in two 1 ha study plots (Plots A and E).  Between 19 April and 23 July we made 20 visits, at five day intervals, to each of the plots.  We made a final visit to each plot between 12 and 13 August to look for dead chicks.  Summary data are contained in file "WEGU98" (see Appendix).  After hatch, we weighed chicks every five days during the linear phase of growth to ascertain growth rates.


For comparison with other years, we also surveyed Plot D on 28 May to count nests, walking transects through the plot and applying a dot of spray paint next to each nest counted.  The northwest corner post was not found and its location was approximated using compass bearings taken on other corner posts; we installed a temporary post for the remainder of the season.  We banded chicks on 21 June and searched for dead chicks on 12 August.  


From 22 to 24 May, during peak incubation, we conducted a whole-colony survey of adults.  To convert the number of adults counted to an estimate of total breeding population size, we developed a “k” correction factor to account for birds away from the colony at the time of the survey.  The “k” correction factor was developed by assessing the ratio of adults to nests in two study plots (A and E) at the time of the census.


Phenology.  Egg laying stretched from April to June, with peak lay in early May and peak hatch in early June (Figure 1).


Population Size.  We estimated the breeding population of Western Gulls as 4203 breeding pairs (Tables 3 and 4).


Productivity.  Clutch size averaged 2.37 eggs per nest.  There was not a significant difference in mean clutch size between plots (Tables 5 and 6, (2=3.14, df=2, p=0.208).  Overall, hatching success (the proportion of eggs laid that hatched) was 0.67.  Fledging success (proportion of chicks hatched that fledged) was estimated at 0.57.  Fledging success was significantly higher in Plot A (F=5.70, df=1, p=.019).  Productivity averaged 0.86 chicks fledged per breeding pair (Tables 5 and 6).  There was not a significant difference in productivity between study plots ((2=3.40, df=3, p=0.213).  We counted 56 nests in Plot D and found 67 chicks, but were unable to determine fledging success or productivity.


We calculated chick growth rates using from three to five weights per chick during the linear phase of growth (i.e. between 100 and 600 grams).  Data are contained in the file “WGCKWT98” (see Appendix).  The average growth rate for all chicks was 23.3 grams per day.  The average growth rate for chicks that fledged was 24.3 grams per day and 20.5 grams per day for chicks that did not fledge (Table 7).  Growth rates did not vary significantly between plots (t= -0.76, df=153, p=0.448), but did vary significantly between chicks that fledged and chicks that did not (t= -3.48, df=153, p=0.001).

Xantus' Murrelet

Methodology.  We monitored 138 (n=126 identified prior to 1995) potential nest sites in the Cat Canyon and Nature Trail study areas.  We checked sites 26 times, at 5 day intervals, between 11 March and 18 July.  Summary data are contained in file “XAMU98” (see Appendix).  We also collected anecdotal information on the number of Xantus’ Murrelets found dead along trails, in study areas, and at a known Barn Owl roost, as well as, the number of Barn Owls and Peregrine Falcons (known predators on adult Xantus’ Murrelets) observed throughout the season.  


The Cat Canyon study area has little vegetation and birds nest almost exclusively in rock crevices there.  In contrast, the Nature Trail study area has few rock crevices and murrelets nest almost entirely under shrubs (Eriophyllum spp and Hemizonia spp).  We monitored 22 “disturbed” nest sites located around the bunkhouse and dock areas which are exposed to high levels of human activity; these sites were associated with man-made structures (e.g., decks, stairs, pallets, etc.).  “Disturbed” sites have been monitored since the early 1990s, but individual sites can only be traced from 1995 to the present.  Only sites monitored prior to 1995 (n=52 in Nature Trail, n=74 in Cat Canyon) were included in calculations of occupancy.  New sites were included in other estimates of breeding parameters.  All sites with unknown egg fates were excluded from estimates of breeding parameters.  Disturbed sites were excluded from overall estimates of breeding parameters.  Relay attempts were also excluded from all breeding parameter estimates except productivity.  Any activity in a nest site subsequent to the first attempt was defined as a relay attempt.


Phenology.  Egg laying began in early March, but did not peak until early May (Figure 2).  Nesting began in early March in Cat Canyon and early April in Nature Trail.  Hatching peaked in mid-June.


Population Size.  We have no information on the size of the breeding population of Xantus' Murrelets on SBI in 1998.  Indications are that this population has declined (Carter et al. 1992, Sydeman et al. 1998), yet population estimates from SBI, the major colony of this species in California, are unavailable for recent years.  The last population estimate, at 1400 breeding birds, was obtained in 1991 (Carter et al.  1992).


Productivity. There were 16 sites with more than one attempt; 15 sites had two attempts and 1 site had three attempts (for these sites, the second and third attempts are excluded from calculations).  Xantus' Murrelets occupied 37% of established sites in 1998 (Table 8).  Murrelets nested in 23% of the established sites in Nature Trail and 47% of the monitored sites in Cat  Canyon (Figure 3).  There were significant differences in occupancy rates between the two study areas (Tables 8 and 9, (2=7.66, df=1, p=0.006).  Clutch size averaged 1.70 in Cat Canyon, 1.53 in Nature Trail, and 1.65 overall.  Hatching success (the proportion of eggs hatched) averaged 0.48 for the two areas combined.  Hatching success was 0.38 for Nature Trail and 0.53 for Cat Canyon (Figure 3).  There were no significant differences in the number of chicks hatched between study areas (Tables 8 and 9, (2=4.13, df=2, p=0.127).


Egg predation by deer mice (Peromyscus maniculatus), as indicated by the proportion of failed eggs that were broken, was 36% in Nature Trail and 80% in Cat Canyon (Table 8).  Correspondingly, 45% of failed eggs were abandoned in Nature Trail whereas only 5% were abandoned in Cat Canyon (Figure 3). Significantly more of the failed eggs were preyed upon in Cat Canyon (Table 8, (2=6.83, df=2, p=0.033).  In the disturbed areas, 33% of failed eggs were depredated and 0% were abandoned, though we were unable to check the sites under the dock after 14 June due to sea lion presence, so the true abandonment rate in this area may be higher.  A small percentage of eggs were addled or disappeared in both Nature Trail and Cat Canyon, but differences between areas were not substantial.  Productivity (number of chicks hatched per site for all attempts) was 0.76 for the two areas combined.  Productivity was 0.60 in Nature Trail and 0.83 in Cat Canyon (Table 9).  There were no significant differences in productivity between Cat Canyon and Nature Trail ((2=3.19, df=2, p=0.203).  Productivity was 0.50 for murrelets that initiated nesting before 10 April (earlier than average), 1.20 for murrelets that initiating nesting between 14 April and 15 May (average), and 1.00 for murrelets that initiated nesting after 19 May (later than average); differences were not significant ((2=3.90, df=4, p=0.420).


Predation on Xantus’ Murrelets and Predator Numbers.  We found 35 adult Xantus’ Murrelet carcasses and a chick carcass in 1998.  Of these, 32 adults and the chick had obviously been preyed upon by either Barn Owls or Peregrine Falcons.  In addition, 2 murrelets were found tangled in wire or fencing (the cause of death for the remaining two birds was unknown). 


In 1998, there were at least four Barn Owls around the house/campground area from March to June and up to 7 in July.  A Peregrine Falcon pair attempted to nest on the island in 1998, but apparently was unsuccessful (Brian Latta, pers. com.).

DISCUSSION

There was a substantial decrease in the number of nesting pairs of all species of cormorants in 1998. The Double-crested Cormorant population estimate of 96 pairs is a substantial decrease from 233 pairs in 1997 (Roth and Sydeman  1998) and 270 pairs in 1996 (Roth et al. 1997).  The drop is presumably an effect of this year’s El Niño and a change in food supply and/or foraging conditions.  Our productivity estimate, however, shows an increase in Double-crested Cormorant productivity in 1998.  This represents a slight improvement from the decline observed since 1993 (Feldman and Sydeman  1995, Shultz and Sydeman  1996, Roth et al. 1997, Roth and Sydeman  1998) (Figure 4).


Brandt’s Cormorant population levels fluctuated from 1993 to 1997 (range =302 to 508).  Some of these differences can be attributed to the use of boat surveys (which were done in 1993, 1994, and 1996), but as only 21 % of the population is contributed by this effort, some interannual variability must also be due to changes in breeding effort.  The substantial decline in the number of nesting pairs noted in 1998, however, was due to El Niño, and decreased food supplies, which caused the birds to skip nesting this year.  The fact that several hundred birds were seen roosting at the Webster Point colony in March (when they generally initiate nesting) indicates that, overall, the population has not declined even though most pairs did not breed in 1998.  Brandt’s Cormorant productivity has fluctuated over the past six years, with a substantial decrease in 1998 (Figure 5) which may be attributed to El Niño.  


Estimates of Western Gull population size have varied considerably, though numbers were comparable in 1994, 1996, and 1998 (Figure 6).  The number of nests counted in Plots A and E remained constant from 1996 to 1998.  Also, the nest count obtained in Plot D was comparable to the number observed in 1996 (we did not count nests in this plot in 1997).  These observations indicate that nesting effort in the study plots has not changed greatly in the past two years.  Some fluctuations in abundance may be due to observer differences, but there is clearly an increase in gull numbers since the early 1990s.  This increase is not reflected in the study plots because the population is colonizing new areas, or increasing in other areas (i.e. the east side of North Peak).  Plot numbers increased up to the mid-1990s and may have reached capacity. 


Western Gull hatching success has remained relatively constant from 1995 to 1998 (Figure 7).  Fledging success and productivity fluctuated from 1993 to 1998; in 1998, fledging success increased and led to an overall slight increase in productivity.  Fledging success and productivity were higher in 1998 than in any year since 1994.  Chick growth rates were slightly higher in 1998 than 1997 (Roth and Sydeman  1998), but lower than 1996 levels (Roth and Sydeman  1997, Martin and Sydeman, 1998).


Site occupancy by Xantus’ Murrelets has decreased in the Nature Trail study area since 1996, but has increased slightly in Cat Canyon (Roth and Sydeman  1998).  Overall, occupancy has decreased slightly.  Habitat changes could be affecting the occupancy rate in Nature Trail.  Six of the monitored shrubs have either died completely or have died back enough that we no longer consider them to contain viable murrelet nest sites.  The occupancy rate for Nature Trail becomes 0.26 (versus 0.23) if these sites are excluded.  Changes in the structure of the remaining shrubs may also be a factor in the murrelets occupying shrub nest sites.


As in 1997, Xantus’ Murrelets began breeding in early March, but peak lay was not until May, one month later than peak lay in 1997 (Roth and Sydeman  1998).  Hatching success and estimates of mouse predation fluctuated, in an inverse relationship, from 1993 to 1997, yet both increased in 1998.  Productivity also increased in 1998.  Productivity fluctuated between 1993 and 1998, but has remained relatively constant through this period.  The rate of abandonment has increased slightly since 1993 (Figure 8).  Abandonment in Nature Trail is especially high; however, reasons for this are currently unknown.  Researcher disturbance is unlikely, because many sites are abandoned before an adult is observed (i.e. they abandon before initiating incubation).  The habitat changes mentioned above also could be affecting abandonment in this study area.


The number of Xantus’ Murrelets found dead during the past 3 years has increased: there were 8 carcasses in 1996, 16 in 1997, and 35 in 1998.  We document the number of dead birds during the course of all fieldwork, and these numbers represent the minimum number of dead birds.  The increase in the observed number of kills is partially due to discovery of a Barn Owl roost in 1997.  Barn Owl numbers seem to fluctuate: there were at least 4 around the house/campground area in 1996, at least 2 in 1997, and from 4 to 7 in 1998.  Two Peregrine Falcons have been present since 1996 and possibly before.

MONITORING AND MANAGEMENT RECOMMENDATIONS

Cormorants


As before, we recommend comparing our estimates with available aerial survey data to validate our assessments of variation in the Double-crested Cormorant population.  Combining all available counts will help CINP determine whether there has been an island-wide population decline.  To further investigate Double-crested Cormorant productivity, we recommend continuing to look for an observation point from which a sample of individual nests can be monitored.  Observations of nest contents would provide detailed information concerning chronology and components of reproductive performance, thereby allowing CINP to further explore the reasons behind poor reproductive success in recent years.  Monitoring of nest contents is recommended in the Seabird Monitoring Handbook, however, we have had difficulty locating an observation point from which disturbance would be minimal.  Nesting locations vary each year and this may be an option in the future.  The Signal Peak sub-colony is easily observed, but those birds generally initiate breeding much later than the other sub-colonies and may not be representative of the entire breeding population.  Currently, estimates of chronology and productivity are taken from island-wide survey data.

Western Gull


We obtained accurate nest and chick counts in Plot D.  However, we did not obtain any information on productivity.  Although we searched for dead chicks in August, this effort was unsuccessful.  Moreover, the information provided by Plots A and E is substantial, and based on a large sample size; if Plot D is monitored in the future a critical evaluation of the benefits of this extra effort should be conducted.  At present, we believe that monitoring two plots is sufficient, given the need for a balanced approach to seabird monitoring on SBI, and recommend continuing efforts on Plots A and E and dropping Plot D from the program.  

Xantus’ Murrelet

As before, we recommend expanded efforts to the study of the population ecology of Xantus’ Murrelet.  In 1997 and 1998 we attempted to obtain a more thorough assessment of site occupancy by establishing 2 extra study plots, and by searching for additional sites in the Cat Canyon and Nature Trail study areas in an effort to justify these areas as “plots” in which all sites are found, mapped, and monitored.  Results of these efforts will provide a less biased estimate of occupancy values than data provided by monitored sites in Cat Canyon and Nature Trail alone (Sydeman et al.  1998).  We permanently marked all additional sites in these areas and recommend that they are checked for occupancy in the future.  A report on these findings could be prepared if additional funding is available.


To further our understanding of occupancy and abandonment, particularly in the Nature Trail area, we recommend investigations into the characteristics of nest sites.  Knowledge of the size and configuration of sites occupied by murrelets could be used as criteria to estimate the number of available sites island-wide.  This will facilitate a more up-to-date population estimate, which is also long overdue. 


Both Peregrine Falcons and Barn Owls have the potential to significantly affect the Xantus’ Murrelet population (Sydeman et. al.  1998) and we recommend that their populations are monitored.  Formal surveys of both predator’s populations would aid in assessing the impact they have on the murrelet population.  It is our understanding that protocols for owl monitoring are available, however, if this is not the case, it is important that protocols be developed and implemented as soon as possible.


To mitigate any detrimental effects on Xantus’ Murrelets nesting in disturbed areas, we recommend continuing to reduce the movement of construction materials and supplies during the breeding season.  Murrelets readily nest under boards, coils of rope, and other similar materials that provide small cavities.  Removing these materials during the breeding season causes birds to abandon sites and leaves eggs open to predation.  In addition, we continue to find murrelets caught in materials stored on the island:  one bird was found tangled in wire under the dock and one was found in a roll of fencing near the utility building in 1998.  


Installing nest boxes under the dock would help protect nesting murrelets from human disturbance and would allow CINP to assess the potential of nest boxes as a monitoring tool.  From a demographic standpoint, we are missing critical information on survival, age-at-first-breeding, and recruitment.  Such data are needed to develop accurate viability assessments for this population (Sydeman et al.  1998).  We strongly recommend that a protocol be developed for trapping, marking, and monitoring marked birds through time.  Nest boxes may facilitate trapping without abandonment.  At least 60 birds (hopefully 30 of each sex), from 30 nest boxes, should be banded to facilitate studies of survival; 10 boxes should be placed under the dock and other suitable areas should be identified for an additional 20 boxes.  Simultaneously, we need to minimize the effects of this effort on the long-term monitoring effort.  Methods to mark and monitor chicks should also be investigated. 

Storm-Petrels



Due to the status of Ashy Storm-Petrel as a Fish and Wildlife Service Species of Special Management Concern, we recommend continuing to band storm-petrels as often as possible.  As mentioned earlier, conducting an intensive mark-recapture study for the SBI population would require significantly more effort than we have been able to devote in the past few years.  Nonetheless, continuation of low effort banding of storm-petrels will contribute to our overall understanding of their abundance and distribution.

General


As before, it is vital to maintain two researchers involved with seabird monitoring on SBI to allow uninterrupted data collection and, therefore, complete data on seabird population size, chronology, and reproductive performance (i.e. to fulfill objectives of the CINP Seabird Monitoring Program).  Interaction and overlap on SBI between seabird researchers is essential to ensure consistency in data collection and efficiency (i.e. that a minimum amount of time is spent collecting the maximum amount of data).  We strongly urge CINP to continue to support two biologists to conduct seabird monitoring on SBI.


Lastly, in order to provide maximum protection to nesting seabirds and enhance visitor awareness and enjoyment of SBI, we recommend that a more extensive display on seabirds and the effects of human disturbance be developed and placed in the SBI visitor center.  Such a display should include an explanation of the risks of predation and heat stress to Western Gull eggs and young chicks when nests are exposed, the likelihood of abandonment and predation when cormorants and pelicans are flushed from nests, and the fact that Xantus’ Murrelets and Ashy Storm-Petrels are “Species of Special Management Concern”.  Visitors should be informed about how to reduce their impacts on breeding seabirds (e.g. by staying on the trails, obeying trail closures and not lingering too long in areas populated by Western Gulls) while maximizing their enjoyment of SBI and its resources.
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Appendix.  Documentation for Santa  Barbara Island 1998 Databases in Dbase 3+.  

Filename:  DCCO98:  

Double-crested Cormorant population and productivity data.

SITE:

WC1 to WC3 (WC1 = section 1 of West Cliffs sub-colony, WC2 = section 2 of West Cliffs sub-colony, etc.)

NP1 to NP7 (NP1 = section 1 of North Peak sub-colony, NP2 = section 2 of North Peak sub-colony, etc.)



SI (Sutil Island sub-colony)



SP (Signal Peak sub-colony)



SR (Shag Rock sub-colony)

DATE:

date of observation

TOTAD:

total number of adults

NESTS:

total number of well-built nests, nests with incubating or brooding birds, or nests with chicks

NWCKS:

total number of nests observed with chicks 

BGCKS:

total number of big chicks observed

Filename:  BRCO98:  

Brandt’s Cormorant population and productivity data.  

SITE:

WP (Webster Point sub-colony)



WCC (Webster Cove Cliffs sub-colony)



AP (Arch Point sub-colony)



ESPT (Elephant Seal Point sub-colony)

DATE:

date of observation

TOTAD:

total number of adults

NESTS:

total number of well-built nests

NSTCKS:

total number of nests observed with chicks

BGCKS:

total number of big chicks observed

Filename:  PIGU98:  

Pigeon Guillemot census data.

DATE:

date of observation

SITE:

BH (on the water below the bunkhouse)



AP (on the water north of Arch Point)



ES (in Elephant Seal Cove)

TAD:

total number of adults

Filename:  WEGU98:  

Western Gull productivity data are summarized for grids A and E.

PLOT:

A or E

NEST:

nest number

EGL:

clutch size (number of eggs laid)

E1L:

lay date of first egg

E1XL:

exact lay date of first egg




0 = not applicable




1 = known within 5 days




2 = not known within 5 days

E2L:

lay date of second egg

E2XL:

exact lay date of second egg (see codes for E1XL)

E3L:

lay date of third egg

E3XL:

exact lay date of third egg (see codes for E1XL)

LEN1:

length of first egg (in mm)

WID1:

width of first egg (in mm)

LEN2:

length of second egg (in mm)

WID2:

width of second egg (in mm)

LEN3:

length of third egg (in mm)

WID3:

width of third egg (in mm)

EO:

egg order




0 = not applicable 




1 = known




2 = unknown

E1F:

fate of first egg




0 = not laid




1 = hatched




2 = stolen




3 = did not hatch (addled or cracked)




4 = disappeared before hatch

5 = disappeared at hatch (wet chick seen half inside egg shell on one check and gone the next)

6 = died at hatch (dead, wet chick seen in nest or partially out of  the shell)




7 = found outside nest 




8 = crushed by human




9 = unknown

E2F:

fate of second egg (see codes for E1F)

E3F:

fate of third egg (see codes for E1F)

CHH:

brood size (number of chicks hatched)

E1H:

hatch date of first chick

E1XH:

exact hatch date of first chick




0 = not applicable 




1 = known within 5 days




2 = not known within 5 days

E2H:

hatch date of second chick

E2XH:

exact hatch date of second chick (see codes for E1XH)

E3H:

hatch date of third chick

E3XH:

exact hatch date of third chick (see codes for E1XH)

CO:

chick order




0 = not applicable 




1 = known




2 = unknown

C1F:

fate of first chick




0 = never hatched




1 = disappeared at hatch




2 = stolen before banding




3 = stolen after banding




4 = dead before banding, unknown cause




5 = dead after banding, unknown cause




6 = dead before banding, pecked in head




7 = dead after banding, pecked in head




8 = disappeared before banding




9 = disappeared after banding




10 = fledged (seen fully-feathered)




11 = never laid




12 = assumed fledged (seen mostly-feathered)




13 = unknown, not banded




14 = assumed fledged (seen gawky-downy)




16 = dead (see notes)




17 = deformed or injured, not fledged




19 = unknown fate




20 = dead after fledging, pecked in head




21 = dead after fledging, not pecked in head




22 = no data after chick banding




24 = assumed fledged (not found dead)

C2F:

fate of second chick (see codes for C1F)

C3F:

fate of third chick (see codes for C1F)

NBND:

number of chicks banded

C1BND:

band number of first chick

C2BND:

band number of second chick

C3BND:

band number of third chick

CHF: 

number of chicks fledged

REL:

relay 




1 = first attempt




2 = second attempt

Filename:  WGCKWT98:  

Western Gull chick weight data and chick fates.

ISL:

SBI = Santa Barbara Island

YEAR:

year of observation

GRID:

A or E

GRIDNO:

A = 1, E = 3

NEST:

nest number

BAND:

band number

D1W-D8W:

date of first weight, date of second weight, etc.

WT1-WT8:

first weight, second weight, etc.

FATE:

chick fate




0 = never hatched




1 = disappeared at hatch




2 = stolen before banding




3 = stolen after banding




4 = dead before banding, unknown cause




5 = dead after banding, unknown cause




6 = dead before banding, pecked in head




7 = dead after banding, pecked in head




8 = disappeared before banding




9 = disappeared after banding




10 = fledged (seen fully-feathered)




11 = never laid




12 = assumed fledged (seen mostly-feathered)




13 = unknown, not banded




14 = assumed fledged (seen gawky-downy)




16 = dead (see notes)




17 = deformed or injured, not fledged




19 = unknown fate




20 = dead after fledging, pecked in head




21 = dead after fledging, not pecked in head




22 = no data after chick banding




24 = assumed fledged (not found dead)

Filename:  XAMU98:  

Xantus’ Murrelet productivity and phenology data are summarized by area.

AREA:

CC = Cat Canyon, NT = Nature Trail, h = house sites,




d = dock sites

SITE:

site number

EGL:

number of eggs laid 

E1L:

lay date of first egg

JDL1:

E1L expressed as a julian date

E1XL:

exact lay date of first egg




0 = not applicable 




1 = known within 5 days




2 = not known within 5 days

E2L:

lay date of second egg 

JDL2:

E2L expressed as a julian date

E2XL:

exact lay date of second egg

LEN1:

length of first egg

WID1:

width of first egg

LEN2:

length of second egg

WID2:

width of second egg

EO:

egg order




0 = not applicable 




1 = known




2 = unknown

E1F:

fate of first egg




0 = not laid




1 = hatched




2 = broken




3 = disappeared 




4 = abandoned




5 = addled / not hatched




6 = other - see notes




9 = unknown

E2F:

fate of second egg (see codes for E1F)

CHH:

number of hatched eggs

E1H:

hatch date of first egg

JDH1:

E1H expressed as a julian date

E1XH:

exact hatch date of first egg




0 = not applicable




1 = known within 5 days




2 = not known within 5 days

E2H:

hatch date of second egg


JDH2:

E2H expressed as a julian date

E2XH:

exact hatch date of second egg (see codes for E1H)

ATT:

1 = first attempt at site, 2 = second attempt at site, etc

Table 1.  Number of pairs and reproductive performance for Double-crested Cormorants from land-based surveys on Santa Barbara Island, 1998.

	Sub-colony
	Total Number  
	Estimated Number
	Productivity2

	
	of Nests
	of Young Fledged1
	Mean ± s.d. (N)

	Sutil Island
	5
	3
	0.60

	Signal Peak
	13
	0
	0.00

	West Cliffs 1
	4
	2
	0.50

	West Cliffs 2
	4
	5
	1.25

	West Cliffs 3
	3
	2
	0.67

	North Peak 1
	37
	28
	0.76

	North Peak 2
	5
	5
	1.00

	North Peak 3
	0
	0
	0.00

	North Peak 4 
	4
	2
	0.50

	North Peak 5
	0
	0
	0.00

	North Peak 6
	15
	8
	0.53

	North Peak 7
	4
	0
	0.00

	Shag Rock
	2
	2
	1.00

	Total
	96
	57
	0.60 ± 0.33 (96) 


1Number of large (i.e., > 20 days) chicks counted in nests. 

2Estimated number of young fledged/number of nests. 

Table 2.  Number of pairs and reproductive performance for Brandt’s Cormorants from land-based surveys on Santa Barbara Island, 1998.  

	Sub-colony
	Total Number  
	Estimated Number
	Productivity2

	
	of Nests
	of Fledged Young1
	Mean ± s.d. (N)

	Webster Point
	47
	27
	0.57

	Webster Cove Cliffs
	0
	0
	0.00

	Arch Point
	3
	4
	1.33

	Elephant Seal Point
	5
	4
	0.80

	Total
	55
	35
	0.63 ± 0.18 (55)


	1Number of large (i.e., > 20 days) chicks counted in nests.
	
	
	


2Estimated number of young fledged/number of nests.
Table 3.  Development of the “k” correction factor used to convert the number of adult Western Gulls counted into breeding pairs.  Correction Factor = nests x 2/ number of adults counted in the plot on the survey date, 24 May 1998.

	Plot
	Number of 
	Number of Adults
	Correction

	
	Nests
	During Census
	Factor

	A
	70
	70
	2.00

	E
	100
	70
	2.86

	Average1
	
	
	2.43


1Average correction factor used to estimate population size. 

Table 4.  Estimates of population size for Western Gulls on Santa Barbara Island, 1998.

	Sub-colony Name
	Total
	Number of 
	Estimated

	
	Adults
	Roosting
	Breeding

	
	Counted
	Birds
	Pairs1

	Landing Cove
	241
	0
	293

	Arch Point
	285
	41
	296

	Shag Rock
	70
	0
	85

	Elephant Seal Cove/ North Cliff
	192
	0
	233

	Webster Point
	291
	0
	354

	A1 Cliff
	57
	0
	69

	A1 Area
	266
	0
	323

	West Colony
	1090
	0
	1324

	Badlands/Cat Canyon
	902
	124
	945

	Sea Lion Rookery
	391
	160
	281

	Total
	3785
	325
	4203


1Estimated by subtracting the number of roosting birds (i.e. birds in non-

breeding clubs and others apparently not associated with nest sites) from the 

total number of adults counted, multiplying this estimate by the “k” correction 

factor (2.43, see Table 3), then dividing this product by two to estimate breeding 

pairs.

Table 5.  Reproductive effort by Western Gulls on Santa Barbara Island, 1998.

	Plot
	Nests
	Eggs Laid
	Eggs Hatched
	Chicks Fledged
	Dead Eggs
	Dead Chicks

	A
	70
	171
	102
	69
	28
	12

	E
	100
	232
	154
	78
	17
	29

	Total
	170
	403
	256
	147
	45
	41


Table 6.  Reproductive performance of Western Gulls on Santa Barbara Island, 1998.

	Area
	Clutch Size
	Hatching Success
	Fledging Success
	Productivity1

	
	Mean ± s.d. (N)
	Mean ± s.d. (N)
	Mean ± s.d. (N)
	Mean ± s.d. (N)

	Plot A
	2.44 ± 0.69 (70)
	0.60 ± 0.41 (65)
	0.66 ± 0.37 (49)
	0.99 ± 0.92 (70)

	Plot E
	2.32 ± 0.66 (100)
	0.72 ± 0.41 (86)
	0.50 ± 0.37 (68)
	0.78 ± 0.81 (100)

	Overall
	2.37 ± 0.68 (170)
	0.67 ± 0.41 (151)
	0.57 ± 0.38 (117)
	0.86 ± 0.86 (170)


1Chicks fledged/breeding pair.

Table 7.  Western Gull chick growth rates (in grams) on Santa Barbara Island, 1998.

	Plot
	Fledged
	Not Fledged
	All Chicks

	
	Mean ± s.d. (N)
	Mean ± s.d. (N)
	Mean ± s.d. (N)

	A
	23.38 ± 5.72 (56)
	20.75 ± 7.60 (14)
	22.85 ± 6.17 (70)

	E
	25.07 ± 5.75 (59)
	20.29 ± 5.86 (26)
	23.61 ± 6.16 (85)

	Total
	24.25 ± 5.77 (115)
	20.45 ± 6.43 (40)
	23.27 ± 6.15 (155)


Table 8.  Reproductive effort by Xantus’ Murrelets on Santa Barbara Island, 1998.

	Area
	Number 
	Number 
	Number 
	Number 
	Number 
	Number 
	Number
	Number 

	
	of Sites
	of Sites
	of Eggs
	of Eggs
	of Eggs
	of Eggs
	of Eggs
	of Eggs

	
	Checked1
	Occupied
	Laid
	Hatched
	Broken
	Abandoned
	Disappeared
	Addled

	Cat Canyon
	78 (74)
	35
	63
	32
	23
	1
	1
	3

	Nature Trail
	60 (52)
	12
	26
	11
	5
	8
	1
	1

	"Disturbed"
	22
	22
	13
	7
	1
	0
	0
	2

	Total
	160 (126)
	69 (47)
	102
	50
	29
	9
	2
	6


1Number of sites identified prior to 1995 are in parentheses (i.e. numbers used in occupancy calculations).

Table 9.  Reproductive performance of Xantus’ Murrelets on Santa Barbara Island, 1998.

	Area
	Occupancy1
	Clutch Size2
	Hatching Success2
	Productivity3

	
	Mean ± s.d. (N)
	Mean ± s.d. (N) 
	Mean ± s.d. (N)
	Mean ± s.d. (N)

	Cat Canyon
	0.47 ± 0.50 (74)
	1.70 ± 0.46 (37)
	0.53 ± 0.43 (36)
	0.83 ± 0.76 (47)

	Nature Trail
	0.23 ± 0.43 (52)
	1.53 ± 0.51 (17)
	0.38 ± 0.49 (17)
	0.60 ± 0.82 (20)

	"Disturbed"
	
	1.30 ± 0.48 (10)
	0.67 ± 0.50 (9)
	0.78 ± 0.67 (9)

	Overall4
	0.37 ± 0.49 (126)
	1.65 ± 0.48 (54)
	0.48 ± 0.45 (53)
	0.76 ± 0.78 (67)


1Only sites identified prior to 1995 were included in occupancy calculations.

2Sites with unknown egg fates were not included.

3Productivity = Number of hatched eggs / number of nest sites.  Numbers from all attempts added.  Sites with     
unknown egg fates not included.

4”Disturbed” sites were not included in these calculations.



Figure 1.  Western Gull clutch initiation dates on Santa Barbara Island, 1998.



Figure 2.  Xantus’ Murrelet clutch initiation dates on Santa Barbara Island, 1998.
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Figure 3.  Differences in selected breeding parameters between Cat Canyon and Nature Trail on Santa 

Barbara Island, 1998 (a) occupied sites/total sites b) hatching success c) eggs depredated/total failed 

eggs d) eggs abandoned/total failed eggs).
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