Appendix D: Reasons why southern sea otters should not be translocated to the northern coast of California, San Francisco Bay and Channel Islands.

1) Socio-Economic Reasons: the loss of fisheries
Translocating southern sea otters to the northern coast of California, San Francisco Bay and the Channel Islands will negatively impact recreational and commercial shell fisheries. That will, in turn, negatively affect local economies and longstanding traditions of earning a living from the sea. 
1.1) Assertions that shellfisheries and local economies could offset losses from the impacts of sea otter translocations by converting to sea otter tourism are based upon three unfounded assumptions:

- fisheries and their boats can easily transition to sea otter tourism;
- sea otter tourism can expand indefinitely without saturation of the market and subsequent loss of value; and 

- economic analyses of successful sea otter tourism operations from prime tourism destinations such as Monterey Bay somehow applies to small, out-of-the-way towns and cities along the northern coast of California without tourism infrastructure. 

1.2) If otter translocations proceed along the northern California coast, it is likely that skilled urchin divers with local, working-knowledge of subsurface topography and conditions will be displaced from the area due to economic losses (from being out-competed by translocated otters for red urchins, a preferred food of otters). Based on case studies and preliminary economic modeling, economic losses for urchin divers is a certainty. However, if urchin divers and their equipment are no longer available, plans for utilizing them to remove purple urchins for aquaculture and to aid kelp recovery, will fail. 

1.3) Sea otter translocations along the northern California coast, San Francisco Bay and Channel Islands are being proposed without any plans to potentially manage local population sizes in order to prevent over-consumption of endangered abalone and conflict with commercial and recreational dive fisheries. This will inevitably lead to conflicts with conservation of other marine species and people who depend upon the sea for a living. However, there is no mention of sea otter population management in the USFWS’s Sea Otter Reintroduction Assessment. Without a planned population management program, sea otter populations along the California coast can be expected to expand to carrying capacity and will increasingly compete with fisheries for red urchins and Dungeness crab.
1.4) We are concerned that if translocations occur, the Service would then consider each translocated and native subpopulation as a separate "recovery unit." Each of these recovery units would have its own numerical objective and that all of these recovery units would be required to exceed those numerical objectives for at least 5 to 10 years before a delisting could be considered, regardless of overall population number. Thus, any potential delisting could be extended far into the future, further damaging fisheries. A similar “recovery unit” strategy has allowed the USFWS to keep the Peninsular Bighorn Sheep Distinct Population Segment listed for nearly two decades despite the overall population number reaching its recovery objective in 2006
.

2) Otter translocations would further endanger other endangered species:

2.1) Translocating southern sea otters to the northern coast of California, San Francisco Bay and Channel Islands will negatively impact endangered populations of black abalone
 and white abalone
, as well as declining populations of northern (pinto) abalone
 and red abalone. Along the northern California coast, sea otter translocations are likely to hinder the recovery of black abalone and efforts to reestablish the species in its historic range. Without intensive management that includes sea otter removals, Chades et al. (2012) predicted that northern abalone would decline.
 In fact, the International Union for Conservation of Nature (IUCN) recently concluded that all west coast species of abalone are at risk of extinction.

2.2) If southern sea otters are translocated into areas where endangered abalone species exist, it will demonstrate an arbitrary taxonomic preference for recovery priorities by the USFWS: a sea otter subspecies that is no longer threatened because it has reached its recovery objective, over full species of invertebrates that are critically endangered and will be even more endangered following translocations of sea otters into their habitat. 

3) Translocations of sea otters to the northern coast of California will not restore kelp forests there.
Translocations of southern sea otters to purple urchin barrens along the northern California coast will not transform these areas into kelp forests for the reasons listed below. 
3.1) First, the dramatic ecological “regime shift” from kelp beds to purple urchin barrens along the northern California coast occurred as a result of a “perfect storm” of three unrelated phenomena: 
A) A disease-related die-off of sea stars that prey on purple urchins (keeping purple urchins in check).
B) Abnormally warm ocean currents (deleterious to kelp survival and reproduction) that were the result of a marine heatwave, often referred to as “the Blob heatwave,” and a strong El Niño during 2014 - 2016
.
C) With little kelp detritus to feed on, purple urchins emerged from deeper waters, en masse, to feed on what remained of live kelp, eating through the holdfasts that kept the kelp anchored to the seafloor. Subsequently, near-starving purple urchins began to blanket former kelp habitat, subsisting on algae but ready to devour any kelp plants before they could become established. (Note: the California urchin fishery depends upon red urchins, not purple urchins.)
Adding to this problem, starving purple urchins along the northern coast of California have little-to-no commercial value unless they are harvested, transferred to tanks onshore, fed and grown to a marketable size and health. This is an unproven, long-term aquaculture business model
. Unfortunately, purple urchin barrens are the new ecological “stable state” along the northern California coast and many other formerly kelp-dominated coastal ecosystems around the world
.
Based on the recent scientific literature, such a regime shift is unlikely to shift back towards kelp abundance simply as a result of sea otter translocations, especially with sea stars at low density and additional ocean warming events expected with climate change (Rogers-Bennett and Catton 2019)
. While labor-intensive methods used to cull purple urchins (including manual crushing, large-scale quicklime applications,
 or harvesting live urchins to farm in tanks onshore) can help to bring about a localized reestablishment of kelp, these are limited in area and long-term effectiveness because they do not address the underlying cause of the regime shift from kelp to urchin barrens in the first place
,
.  
The USFWS’s (2022) Feasibility Assessment on Sea Otter Reintroduction to the Pacific Coast makes no mention of this ecological regime shift, or that purple urchin barrens are the new stable state in this ecosystem.
 Instead, the USFWS perpetuates a myth that sea otters can help to reestablish kelp forests, rather than the established fact that otters can help to conserve already established kelp forests but only when when purple urchin density is low. The USFWS and SAA ignore the fact that in many regions of the world, coastal kelp forests have existed without sea otters, this sea otters are not required for kelp forests to exist. Those includes kelp forests along South America, Southern Africa, Australia, New Zealand, North Atlantic and Japan. 
3.2) Second, research shows that purple urchins are unpalatable and not eaten by sea otters because they do not contain the caloric content to make the effort worthwhile (Holman et al. 2019
). In fact, the 2019 Sonoma-Mendocino Bull Kelp Recovery Plan stated that “Reintroduction of sea otters is not considered a viable option at this time; [as] urchin barrens will not support sea otter reintroduction.” Therefore, sea otters translocated into those areas will shift their diet to other species, including endangered species such as white and black abalone, and species important to commercial and recreation dive fisheries, including red abalone, red urchin, and Dungeness crabs, as well as species like mussels. This diversification of diet is a natural response to a food-poor environment but potentially devastating to other species.
 
3.3) Third, historical data from Cameron (1915
) and more recent data from California Department of Fish and Wildlife
 and Kelpwatch
 reveal that there are naturally lower numbers of kelp beds and kelp density along the northern California coast as compared to the southern California coast, even before the most recent decline. The reasons are that the northern coast is characterized by sandy and rocky sediment habitats that “represent substantially poorer substrate for persistent kelp forests due to light-limiting turbidity, sedimentation, or scouring, especially in areas of high wave energy or exposure.”
 These conditions favor the less-dense bull kelp (Nereocystis luetkeana) rather than the giant kelp (Macrocystis pyrifera)
 that is common along the coast of southern California. 
The significance of these data is that habitat for kelp along the northern California Coast is naturally limited. Therefore, it is unrealistic to expect that sea otter translocations will bring about a dramatic resurgence of kelp to the northern California Coast as many sea otter advocates and the USFWS assume.

4) Translocations will put otters at risk.
4.1) Proposals to accelerate southern sea otter range expansion with translocations would be an ill-advised misdirection of conservation resources due to a long-term ecological “regime shift”
 from kelp forests to purple urchin barrens along the coast of northern California. Recent, peer-reviewed research indicates that these urchin barrens, rather than kelp forests, are the new “steady state” in this northern California coastal ecosystem
. Based on the best, independently available scientific information, it is doubtful that sea otters can be successfully established along most of the northern California coast due to a lack of kelp. Without dense kelp patches, the habitat for sea otters is marginal, mortalities from white sharks increase sharply, and urchin barrens do not provide adequate food resources for sea otters. Translocating otters into such a situation is inhumane and will create a “population sink” where otter mortality and dispersal rates are high.
4.2) By pushing for a translocation program, the USFWS and sea otter advocates will be putting the source population along the southern California coast at risk through continual removals for translocations. By releasing southern sea otters into marginal habitat patches, such as those along the northern California coast, Channel Islands, and urbanized San Francisco Bay, the USFWS will be creating a population sink for this subspecies rather than letting the otters colonize slowly and on their own. Faced with marginal habitat and a shortage of potential mates, sea otters are likely to disperse from the release area, as the majority of them did during the translocation to San Nicholas Island. In that case, 90% of the otters disappeared or dispersed back to the mainland. Thus, additional removals from the source population would be needed, resulting in prolonged “take” of the subspecies to bolster failing translocations, creating a “population sink.”  It is therefore also worthwhile to ask if translocating a keystone predator, such as southern sea otters, into such an impoverished environment is inhumane when the sea otter’s population is naturally expanding in number and range without additional translocations? 
5) A balance of harms approach is needed.

As noted above, doubt exists as to whether sea otters could successfully be translocated to the northern coast of California. In fact, the USFWS admits in the SSA that, “Uncertainties often arise with regard to whether nearshore marine systems will be suitable to support a reintroduced population of sea otters due to the negative effects of climate change.” However, without any supporting data or analysis, the SSA goes on to assert that, “Our position is that reintroduction would reduce the risk to the species or subspecies associated with climate change.”  By relying on such opinion instead of data, to support sea otter translocations, the USFWS would be effectively weighing the balance-of-harms in favor of speculative benefits to a threatened species (southern sea otters), at the expense of other endangered species and human communities that would be harmed by sea otter translocations.
6) The Service’s 2022 report Feasibility Assessment on Sea Otter Reintroduction to the Pacific Coast calls for an exhaustive list of additional field studies, habitat modeling, pilot studies and broader ecosystem goals. In the Service’s own words, below:
...detailed ground-truthing of proposed reintroduction sites would be recommended before any reintroduction proceeded. Ground-truthing would involve collecting or assembling survey data on local prey availability and other natural and physical habitat features. Additionally, local natural hazards (e.g., sharks), human-caused hazards (potential human impacts on sea otters) (see section 5.2.1.1), and local socioeconomic effects (potential impacts by sea otters on human activities/values; see section 4.2) would need to be evaluated. Other considerations, such as furthering local ecosystem restoration goals, ensuring easier access for monitoring of released sea otters, or conducting a pilot study in a confined area could motivate the use of modified selection criteria (i.e., selection of one or more areas for reintroduction that were not among those having the highest local estimated carrying capacities) (see sections 6.3.1.2, 6.4.2).
Furthermore, the “research” cited by the Service in favor of benefits to a tourism economy based on viewing sea otters as compared to fisheries is silent on the practicalities of such a transition, socially or economically.

Significance:

If approved for funding, this proposed program would amount to an endless funding stream for sea otter advocates and researchers at USFWS, USGS, and NGOs biased in favor of sea otter translocations, while doing nothing for the fisheries and communities economically and socially harmed by sea otter translocations. 
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