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REPORT REQUIREMENT 
Section 312(b) of S. 1356, the National Defense Authorization Act for Fiscal Year 2016 (Public 

Law 114-92), directs the Secretary of the Navy to provide a report to Congress and the public on 

monitoring undertaken within the Southern Sea Otter Military Readiness Areas to determine the 

effects of military readiness activities on the growth or decline of the southern sea otter 

population and on the near-shore ecosystem.   

1. Executive Summary 
The 2017 Southern Sea Otter Military Readiness Area Monitoring Report is the first 

Report to Congress since the enactment of the 2016 National Defense Authorization Act 

(NDAA).  Presentation of a Report every three years to Congress is a requirement of the NDAA. 

The 2017 Report includes information regarding the development of a comprehensive, multi-

agency San Nicolas Island (SNI) Southern Sea Otter Monitoring and Research Plan (MRP), and 

the initial results from three surveys performed in 2017.  The MRP outlines actions to monitor 

the health and population of southern sea otters, as well as determine whether there are effects 

from new military readiness activities on the growth or decline of the southern sea otter 

population around SNI.   

The 2017 Southern Sea Otter Military Readiness Area Monitoring Report provides 

Congress with information regarding the Department of the Navy’s (DON) management of 

southern sea otters within established Southern Sea Otter Military Readiness Areas off the coast 

of southern California.  Section 312 of the 2016 NDAA (ref. 1) exempts military readiness 

activities conducted within established areas surrounding SNI and San Clemente Island (SCI) 

from the incidental take prohibitions of the Endangered Species Act (ESA) and Marine Mammal 

Protection Act (MMPA).  Per NDAA law, DON established Southern Sea Otter Military 

Readiness Areas (ref. 2) and jointly developed the MRP (ref. 3) for the SNI Sea Otter Military 

Readiness Area in consultation with the U.S. Fish and Wildlife Service (USFWS) and U.S. 

Geological Survey (USGS). Because there is no sea otter population at SCI at this time, SCI is 

not included in the current MRP.  Preparation of a monitoring plan for the SCI Southern Sea 

Otter Military Readiness Area will occur if population criteria are met.   

The 2017 Report focuses only on the SNI Southern Sea Otter Military Readiness Area 

within the Point Mugu Sea Range (PMSR).  Three sea otter population surveys have occurred to 

date in accordance with protocols established in the MRP.  The MRP builds on existing 

abundance surveys to add specifications for measuring diet, behavior and habitat use, with the 

potential for more intensive monitoring depending on the level and type of military readiness 

activities conducted.  These new data are presented alongside longer term datasets to provide 

better understanding of long term and short term trends.  Sea otters at SNI have shown a pattern 

of relatively consistent recovery since 1995 with a few brief cessations of growth.  The most 

recent data indicate a recent downward trend in the population, although no additional 
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monitoring and research requirements have been triggered.  Since the enactment of the 2016 

NDAA, military readiness activities have remained constant in type and tempo.  

2. Purpose  
The 2017 Southern Sea Otter Military Readiness Area Monitoring Report (Report) is 

developed in compliance with the 2016 NDAA, and is intended to inform Congress and the 

public of the research and monitoring efforts conducted within the SNI Sea Otter Military 

Readiness Area.  The Report informs Congress of any determinations about the effects that new 

military readiness activities may have on the growth or decline of the southern sea otter 

population and on the near shore ecosystem pursuant to the implementation of the MRP.  The 

NDAA specifies the following: 

(1) IN GEN ERAL. The Secretary of the Navy shall conduct monitoring and research 

with in the Southern Sea Otter Military Readiness Areas to determine the effects of 

military readiness activities on the growth or decline of the southern sea otter 

population and on the nearshore ecosystem.  Monitoring and research parameters 

and methods shall be determined in consultation with the U.S. Fish and Wildlife 

Service  

(2) REPORTS..   Not later than 24 months after the date of the enactment of this section and 

every three years thereafter , the Secretary of the Navy shall report to Congress and the 

public on monitoring undertaken pursuant to paragraph (1). 

3. Background 
The southern sea otter (Enhydra lutris nereis) is the largest member of the family 

Mustelidae and the smallest species of marine mammal in North America.  It inhabits a narrow 

ecological zone in the nearshore ecosystem, preferring rocky shoreline with kelp beds.  These 

kelp beds provide habitat for the numerous species of invertebrates the sea otter eats and are 

therefore essential to their survival.  Foraging behavior and activity budgets (activity patterns and 

the amount of time allocated to various activities) are often used as indicators of population 

status with respect to carrying capacity.  Collective evidence indicates that sea otters spend more 

time feeding as their populations approach equilibrium.  

The southern sea otter is listed as threatened under the Endangered Species Act of 1973 

and recognized as depleted under the Marine Mammal Protection Act of 1972.  This keystone 

predator of the coastal California ecosystem was thought to be extinct until about 50 animals 

were discovered off the coast of Big Sur, California.  By the mid-1980’s, the population had 

grown to approximately 1,500 animals.  Regulators recognized that one environmental disaster 

or disease outbreak had the potential to cause the extinction of this species.  As a protective 

measure, the USFWS implemented a program to establish an experimental population in the 

waters surrounding SNI pursuant to the authority of P.L. 99-625.  Between 1987 and 1990, 140 

sea otters were translocated to the nearshore waters of SNI.  As part of the sea otter translocation 
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agreement, the U.S. Navy was granted exemptions from MMPA and ESA requirements in P.L. 

99-625.  

 Throughout the USFWS translocation effort emigration of sea otters from SNI was higher 

than anticipated given the abundant food resources, habitat quality, isolated location, and barrier 

afforded by the deep waters.  By 1993 there were 12 translocated otters left at SNI, the primary 

cause of this low count was attributed to emigration and natural mortality (ref. 5).  Although the 

remnant experimental population began to grow around SNI in the late 1990s, the USFWS 

determined the program as a whole was not fulfilling its intended role as a recovery action for 

the southern sea otter.  The USFWS determined the experimental population met the failure 

criteria defined in the implementing regulations for the program, and declared the program a 

failure in 2012.  Nevertheless, regular sea otter counts continued through a collaborative effort 

between USFWS, USGS, and the U.S. Navy; the 2016 count showed an increase to one hundred 

otters off the coast of SNI.  The 2016 NDAA continued ESA and MMPA exemptions for the 

U.S. Navy within military readiness areas, and directed the Navy to conduct monitoring and 

research activities to ensure military readiness activities are not impeding the conservation of the 

southern sea otter.  

4. Discussion 

a. Establishment of the Southern Sea Otter Military Readiness Area 

As required by law, the Secretary of the Navy established Southern Sea Otter Military 

Readiness Areas around SNI and SCI by Memorandum on 13 April 2016 (see fig. 1 and ref. 2).  

Within these designated areas, military readiness activities
1 

are subject to certain exemptions 

under the ESA of 1973 as amended, and MMPA of 1972.  Sections 4 and 9 of the ESA do not 

apply to the incidental taking of any southern sea otter in the Southern Sea Otter Military 

Readiness Areas in the course of conducting a military readiness activity.  Any sea otter within 

the Southern Sea Otter Military Readiness Areas is to be treated for the purpose of Section 7 as a 

member of a species that is proposed to be listed as endangered or threatened under the ESA.  

With respect to MMPA, Sections 101 and 102 do not apply with respect to the incidental taking 

of any sea otter in the Southern Sea Otter Military Readiness Area in the course of conducting a 

military readiness activity.  

                                                           
1
 According to the NDAA, “The term ‘military readiness activity’ has the meaning given that term in section 315(f) 

of the Bob Stump NDAA for FY2003 (16 U.S.C. 703 note) and includes all training and operations of the armed 
forces that relate to combat and the adequate and realistic testing of military equipment, vehicles, weapons, and 
sensors for proper operation and suitability for combat use.” 
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Figure 1: Southern Sea Otter Military Readiness Areas 

b. Point Mugu Sea Range Military Readiness Activities 
The PMSR covers 36,000 square nautical miles of open ocean extending approximately 

170 nautical miles seaward from the California coast.  The PMSR supports research, 

development, acquisition, test and evaluation of sea, land and air weapons systems, and various 

types of training.  As a critical component of the PMSR, SNI provides a platform for launching 

missiles and targets, while facilities on the island conduct radar tracking and control, range 

surveillance, telemetry, and communications for weapons system testing.  For the purposes of the 

MRP, a new activity is any activity with the potential to impact the Southern Sea Otter Military 

Readiness Area requiring new National Environmental Policy Act documentation such as an 

Environmental Assessment or Environmental Impact Statement.  SCI lies exclusively in the 

Southern California Range Complex portion of the Hawaii-Southern California Training and 

Testing area and will be discussed in further detail in future MRPs if sea otters begin residing 

within the SCI Military Readiness Area. 
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There were no new activities in the SNI Sea Otter Military Readiness Area in 2017.  

Several GQM-163A
2
 missiles were launched from SNI during the 2017 monitoring period.  This 

is consistent with historical missile types and tempo launched from SNI.  The launch azimuths of 

the GQM-163A missiles crossed the western end of the island and passed over both pinniped 

haul out areas and potential sea otter areas.  SNI pinnipeds are monitored during SNI missile 

launches and show no evidence of injuries, fatalities or pup abandonment during launches.  

Noise impacts of missile launch activities on sea otters are not known.  There are no data 

suggesting noise from 2017 military activities have significant disturbance effects on the 

southern sea otter population within the SNI Sea Otter Military Readiness Area. 

c. Monitoring Plan Objectives  

As required by the 2016 NDAA, the Secretary of the Navy established monitoring 

methods and research parameters in consultation with USFWS by memorandum on 12 December 

2016 (ref. 3).  The MRP is tiered, using population status and changes in military readiness 

activities as triggers for the various levels of research and monitoring proposed.  The MRP varies 

in each tier as outlined below:  

Tier 1:   

Tier 1 has the following four objectives:   

1. Monitor and analyze sea otter population trends at San Nicolas Island.  

2. Monitor and analyze subtidal benthic communities and assess impacts of sea otter 
recovery on food web dynamics. 

3. Determine the factors affecting sea otter population change.  Specifically, assess the 
relative contributions of density-dependent factors and density-independent factors 
(e.g., shark mortality, military readiness activities) to variation in growth rates. 

4. Describe habitat use by sea otters at San Nicolas and identify habitats necessary for 
vulnerable life history stages and behaviors. 

Tier 2:  
Operational monitoring under Tier 2 will be required for any new military readiness activity with 

a potential to impact sea otters or sea otter habitat.  

1. Assess the effects of disturbance on behavior and energetics. 

 

 

                                                           
2 The GQM-163A “Coyote” is an expendable target. It is capable of flying at low 

altitudes and supersonic speeds. The GQM is designed to provide a ground launched aerial target 

system to simulate a supersonic, sea-skimming Anti-Ship Cruise Missile threat.   
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Tier 3:  

Advanced monitoring will be required in the event that new military readiness activities as 

described in Tier 2 are occurring in addition to specific sea otter conditions as described in 

the MRP.  This monitoring would focus on providing a more detailed analysis of habitat use, 

emigration, and reactions to specific activities.  If no substantial effect from military 

readiness activities on sea otter health is detected and a reason for the declining growth trend 

is known, Tier 3 monitoring would not be required. 

d. Monitoring Plan Triggers 
As of this Report, the U.S. Navy is implementing Tier 1 objectives as there are no new 

military readiness activities occurring.  As stated in the MRP, Tier 2 or 3 will be triggered if new 

military readiness activities occur along with any of the following conditions: 

1. A single dead, moribund, or stranded sea otter with injuries consistent with impacts 
from the activity (as determined by an independent pathologist) is detected.  

2. The sea otter population trend at SNI decreases by more than 10% from the average 
SNI sea otter population trend over the preceding three-year period for at least two 
consecutive years for reasons that cannot be reasonably attributed to anticipated 
density-dependent reductions in growth (see Tier I , Objective 3).  

3. The total sea otter population at SNI drops below 75.  

e. Monitoring Plan Tasks Completed in 2017 
2017 monitoring follows Tier 1 of the MRP. Tier 1 monitoring outlines the following 

four specific tasks to address each of the Tier 1 objectives: 

1. Population surveys to monitor trends in abundance (Objective 1). 

2. Ecosystem monitoring through subtidal and kelp canopy surveys (Objective 2 and 3). 

3. Collecting forage data from untagged sea otters (Objective 3 and 4). 

4. Data integration, analysis and reporting (all Objectives). 

The population numbers, ecosystem health, and foraging data collected for the MRP are the 

inputs measured to estimate population health and status on SNI. 

Task 1: Population Surveys  

The purpose of population surveys is to monitor trends to determine if the population is 

increasing, stable, or decreasing.  Each survey is a multi-day process (4-5 days), during which 

qualified sea otter scientists conduct multiple island wide counts, recording the location of each 

sea otter (or group of sea otters) onto high resolution field maps.  The highest of these replicate 

counts is taken as the survey point estimate, and the field survey maps for this high count are 

digitized into a geodatabase, to allow for analysis of distribution as well as abundance. 

Population surveys following this protocol have been conducted annually (and in some 

cases 2-4 times per year) since 1995, but with the initiation of the current monitoring protocol 

the frequency has been increased to quarterly surveys.  Three of the 2017 quarterly population 
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surveys have been completed thus far.  The final 2017 survey is planned for October 2017.  

Figure 2 shows the five most recent counts. 

 

 
Figure 2: Sea Otter Counts 

 

The mean total number of sea otters counted over the last three surveys is 74.  This does 

not trigger Tier 2 as there are no new military readiness activities occurring.  Counts are highly 

variable at SNI due to viewing distances and limited viewing conditions, and it is expected that 

some number of otters go undetected during any given survey.  The survey consists of an 

exhaustive but un-corrected count, and no formal method exists for quantifying detection 

probability and thus estimating true abundance from a single survey.  However, recent analytical 

methods (in particular, Bayesian State space models) can be employed to derive unbiased 

estimates of trend and abundance, with appropriate quantification of uncertainty.  These results 

are presented and discussed further in Task 4.  

Task 2: Ecosystem Monitoring Through Subtidal and Kelp Canopy Surveys 

For the USGS subtidal monitoring, data on the relative abundance of benthic 

invertebrates as well as kelps and fish are collected from four permanent subtidal superstations.  

The resulting data set represents one of the most comprehensive and long-term time series on 

subtidal ecosystem dynamics worldwide.  Both subtidal monitoring and kelp canopy monitoring 

programs have continued through 2017, with twice-annual subtidal surveys conducted by USGS 

and annual kelp canopy surveys conducted by the U.S. Navy.  A comprehensive report on sub-

tidal community surveys are presented in a separate report to the U.S. Navy (see ref. 4).  The 

kelp canopy surveys provide snap-shots of giant kelp abundance: an expansive canopy is 
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reflective of a productive kelp forest and is inversely related to sea urchin population levels (as 

urchins are the primary grazer of giant kelp).  

Kelp forest dynamics can vary considerably from year to year, reflecting both physical 

disturbance (large storms in conjunction with warm water can lead to dramatic decreases in kelp) 

and variation in urchin abundance over time.  At this time, sea otter predation is inferred to be 

one of several factors limiting urchin abundance at the west end of the Island, in combination 

with physical disturbance and urchin disease.  However, sea otter abundance at all other sites 

around the Island is still low (colored dots in fig. 3), and it is therefore hypothesized that sea 

otters are not yet limiting urchins in these areas.  Surface canopy coverage of the main giant kelp 

species, Macrocystis pyrifera, was unusually low throughout the early part of the year, reflecting 

both abundant urchins and extensive canopy loss in large winter storms.  Mid 2014 through mid 

2016 was an unusually warm water period.  The reduction in kelp canopy at the west end sites 

likely explains the winter and spring shift of sea otter distribution to the southeast corner of the 

Island.  However, kelp canopy coverage increased over the summer and is now approaching 

more typical levels (fig. 3), and most sea otters have returned to the west end kelp forests.  

 

Figure 3 SNI Distribution of Independent Sea Otters 
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Task 3: Collecting Forage Data From Untagged Sea Otters  

Extensive evidence from many previous studies indicates that sea otters spend more time 

feeding as their populations approach equilibrium, and also exhibit a more diversified diet (at the 

population level), as their preferred prey become depleted and they are forced to expand their 

diets to include less favorable prey.  Thus analyses of percent time feeding and diet 

composition/diversity provide a useful means of inferring population status with respect to 

environmental carrying capacity.   

Foraging data were collected for SNI otters during the three 2017 monitoring trips and 

summarized in Table 1.  At this time there are still too few data from the surveys to support 

statistical comparisons of diet composition or energy recovery rate with the earlier population 

study at San Nicolas (2003-06).  However, a preliminary summary of prey items captured (fig. 4) 

suggest a diet still dominated by urchins, as might be expected for a growing population that is 

still below carrying capacity.  

Table 1: Summary of SNI Foraging Data collection through 3 trips in 2017 

FORAGING BOUTS  

TOTAL 24 
FEMALES 15 
MALES 3 

UNKNOWN SEX 6 
ADULTS 15 
AGED ADULTS 2 
SUB-ADULTS 3 
JUVENILES 1 

NUMBER OF KNOWN-OUTCOME DIVES 325 
MEAN NUMBER OF DIVES/BOUT 14.75 
MEAN DIVE DURATION (SEC) 58.28 
MEAN SURFACE INTERVAL (SEC) 52.40 
MEAN DIVE SUCCESS RATE 84.26% 
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Figure 4 Summary of the frequency with which primary prey types were observed being captured by sea otters in the present 

study (2017) and the earlier study (2003-06). 

Task 4: Data Integration, Analysis and Reporting  

Assessment of sea otter population status as well as insights into limiting factors and 

ecological impacts of sea otters at SNI will require several years of data using the current 

monitoring protocol.  With less than a year of data collected, it is too early to make any strong 

inferences; nonetheless, the existence of decades of population counts collected by USGS using 

the same methods, does allow for examination of current trends and abundance using a Bayesian 

State Space Model (SSM).  The rationale of a SSM is as follows: a process model of population 

dynamics (in this case, a logistic model of density-dependent population growth) is fit to a time 

series of population counts using Markov Chain Monte Carlo methods.  If a sufficiently long 

time series exists, this method enables disentanglement of process error (i.e. environmental 

stochasticity, the unexplained but real variation in annual growth rate, or ) from observer error 

(i.e. measurement and sampling error, the unexplained year-to-year differences in sightability 

that do not reflect true abundance).  The result is an estimate of true abundance and growth rates 

over time, with associated measurements of uncertainty (reported as the 95% credible interval 

(CI)). 

Fitting of the SSM to the time series of survey counts at SNI showed a pattern of 

relatively consistent recovery since 1995, but with a few brief cessations of growth (fig. 5).  One 

of these periods of reduced growth occurred from 2004-2007, and it is possible that another such 

period may be beginning; however, the fact that this drop occurs at the very end of the time 

series makes it impossible to determine yet whether the apparent drop will be persistent.  

Comparing the recent annual growth rate (average  over the last 24 months) to the growth rate 

over the previous 3 year period does not show a significant change (fig. 6), although the wider 

95% CI around the recent estimate reflects the volatility of the current trend.  Table 2 provides a 
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statistical summary of the estimated abundance and trends (recent vs previous 3 years).  The 

current point estimate of abundance (77, CI = 65-92) is slightly above 75, the value identified as 

a MRP trigger (see next section). 

Table 2. Summary of State Space Model estimates of abundance and growth rates () 

Statistic 
Point 

Estimate Std. Dev CIL.2.5% CIH.97.5% 

Total Abundance, 2017 77.06 7.00 64.52 91.98 

No. Independents, 2017 66.39 6.36 54.87 80.01 

Annual growth (), recent 1.10 0.06 0.98 1.24 

Average , previous 3 yrs 1.08 0.04 0.99 1.17 

 

 

Figure 5 Population surveys (points) and estimated true abundance over time (smoothed line, 95% CI shown as shaded 
polygon) for all sea otters at San Nicolas (top panel) and for pups (bottom panel). 
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Figure 6Box- -17) to previous 3 years. 

5. Conclusion  
The threatened southern sea otter is the apex predator in the near shore marine ecosystem 

surrounding the SNI Southern Sea Otter Military Readiness Area.  Detailed information on sea 

otter trends, movements and habitat use are critical for reducing the potential for conflict 

between military needs and ensuring population recovery, but also for understanding the 

ecosystem services provided by sea otters in military waters.   

 

Sea otter abundance has shown a relatively consistent pattern of increase at SNI, with 

some brief periods of slower or negative growth.  Cyclical increases and decreases are normal 

when quantifying population trends.  Future surveys will determine whether this is a true decline 

or part of the normal population cycle.  Monitoring data will continue to be collected and inform 

conclusions regarding the abundance of kelp, ecosystem health and sea otter status with respect 

to the environmental carrying capacity.  The MRP calls for the use of a dynamic multi-species 

food web model to interpret the interacting effects of bottom-up forces and top-down forces in 

this ecosystem.  The next three years of data collected for the 2020 Report will better inform 

scientists analyzing this ecosystem as required by law. 

 

In 2017, there were no dead, moribund or stranded sea otters found on SNI or the 

surrounding waters.  The raw population counts were down from the preceding year; however, 

formal analysis of the time series using a state space model indicates that there are insufficient 

data to conclude that the growth rate has significantly decreased, and additional monitoring is 

required to make such a determination.  Overall depressed population estimates in conjunction 
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with new military readiness activities will determine if a triggering event occurs to change tiers.  

As of 2017 military readiness activities have remained constant in type and tempo, and criteria 

have not met the need for increased research and monitoring.  Future monitoring will provide 

vital information to determine the health and population of southern sea otters, as well as any 

effects of military readiness activities on the growth or decline of southern sea otters within the 

SNI Southern Sea Otter Military Readiness Area.  
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