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Zydelis et al. (2009 [this issue]) is a direct critique of 2
recent papers we published on the use of biodiversity
offsets in managing fisheries bycatch (Wilcox & Donlan
2007; Donlan & Wilcox 2008). The authors misrepre-
sent the use of biodiversity offsets as we presented them,
misunderstand the policy objectives of fisheries (and by-
catch) management, present a flawed analysis of the ap-
propriateness of offsets for seabirds and other marine
megafauna, underestimate the cost of standard bycatch
reduction measures, and overestimate the data require-
ments involved in implementing offsets.

Zydelis et al. set up a false dichotomy between bycatch-
mitigation measures and offsets, misquoting us in the pro-
cess. They state, “we address the case of bycatch offsets
as proposed by D&W, where measures for avoidance and
minimization of adverse impacts are not required before
considering offsets,” which implies the adoption of off-
sets as a tool forces managers to leave direct mitigation
approaches behind. We have consistently eschewed this
approach, insisting that offsets should be used only after
direct mitigation measures have been implemented. In
the abstract of one of our papers that Zydelis et al. cite
we state, “A bycatch management framework based on
the hierarchy of ‘avoid, minimize, and offset’ from the
Convention on Biological Diversity would result in cost-
effective conservation gains” (Donlan & Wilcox 2008). In
our initial paper, we presented a comparison of whether
offsets or a fisheries closure would be more cost-effective
in reducing the threat to a declining shearwater. This anal-
ysis was in the context of direct mitigation measures that
were both legally mandated and ineffective in achiev-
ing the required degree of bycatch reduction (Wilcox &
Donlan 2007). The false dichotomy set up by Zydelis et
al. distracts from the real challenges and opportunities of
integrating biodiversity offsets into bycatch management.

Bycatch is not a problem of species conservation;
rather, it is a problem in environmental management

of an industry. Most agencies that regulate bycatch are
fisheries agencies, whose objective it is to manage their
industries so that their economic activity does not gen-
erate unsustainable environmental impacts. For instance,
the U.S. National Marine Fisheries Service sets an annual
limit on the catch of turtles in the Hawaiian pelagic long-
line fishery. The regulatory agency does not require the
fishery to conserve turtles; rather, it requires that tur-
tle mortality remain below the level that would trigger
a jeopardy decision under the U.S. Endangered Species
Act (NOAA 2004). Zydelis et al. misunderstand this funda-
mental point, implying that fisheries are responsible for
recovering marine megafauna populations, as opposed
to ensuring their impacts are below sustainable levels.
This view leads to their misconception that offsets would
only work if they address population-limiting threats.
The opposite is true, after implementing direct bycatch-
mitigation measures, reducing any other mortality source
such that the total net impact is below a predetermined
sustainable level could offset residual bycatch. There is no
a priori requirement in regard to the size or importance
of these other mortality sources. If conservationists seek
to engage effectively with industry, they must appreciate
the difference between their goals (i.e., species recovery)
and those of industry and their regulators (i.e., sustainable
economic activities).

The analysis by Zydelis et al. of the availability of off-
sets is flawed. Although we discuss eradication of invasive
predators as a strategy for seabirds and mention its appli-
cation for turtles, we do not suggest it is applicable for
all marine megafauna. Like current bycatch management,
offset programs would be implemented on a species-by-
species basis (e.g., Tori poles help reduce seabird by-
catch, but have no effect on sharks, marine mammals, or
sea turtles). Furthermore, terrestrial invasive species have
no interaction with sharks, and purporting to look for a
relationship merely obfuscates the discussion of offsets.
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We mention a range of activities in addition to invasive
predator eradication that could serve as potential offsets,
including restoration of extirpated seabird colonies via so-
cial attraction techniques, reductions in human harvest-
ing of turtles, and habitat restoration. For sharks, touted
to be the most difficult taxon to offset, buyouts of low-
value shark fisheries or increased interdiction of illegal
fisheries may be options (Donlan & Wilcox 2008).

Zydelis et al. estimate that offsets would be applica-
ble for only 8 of 97 seabird species; however, they in-
clude only species for which both bycatch and invasive
species effects are major and current threats. A potential
offset only has to be a current threat, not a major one
as explained earlier. We reexamined the Birdlife Inter-
national Database to evaluate the scope of this error for
albatrosses, a group of seabirds that, due to a negative re-
lationship between invasive-species impacts and seabird
body size (Jones et al. 2008), should have the lowest fre-
quency of potential offsets. The database reports 13 of
the 22 albatross species are currently threatened by in-
vasive species and fisheries bycatch. In their literature
review, Zydelis et al. also missed a number of albatross
species with documented invasive species impacts, in-
cluding Laysan (Phoebastria immutabilis), Waved (P. ir-
rorata), White-capped (Thalassarche steadi), and Wan-
dering Albatrosses (Diomedea exulans) (Anderson et al.
2002; Cisneros 2005; Wanless et al. 2007; Thompson &
Sagar 2008). For instance, Guadalupe Island, Mexico, is 1
of 9 breeding sites for the Laysan Albatross that have over
100 breeding pairs. Predation by feral cats has tripled the
nest failure at one colony on the island (Keitt et al. 20006).
Given that albatrosses are the largest seabirds and thus
should be least affected by invasive predators, it is quite
likely that opportunities for offsets are even more perva-
sive for smaller species.

Zydelis et al. suggest that offsets will be onerously ex-
pensive in comparison with other measures due to mon-
itoring and enforcement requirements. This is incorrect
on at least 2 counts. First, nearly all mitigation and avoid-
ance measures require surveillance and enforcement to
be effective. For example, 10 years after turtle excluder
devices (TEDs) were required at all times on U.S. shrimp
trawlers, compliance and proper use were low (Lewison
et al. 2003). Estimates of turtle mortalities dropped be-
tween 39% and 46% following a 6- to 8-week temporary
closure to protect shrimp stocks, and a time-series analy-
sis identified TED violations, along with turtle population
size, as the most important variables in turtle stranding
(Lewison et al. 2003). Turtle excluder devices are pre-
sumably one of the easiest bycatch reduction devices to
enforce because they are large, visible, and permanently
attached to the nets. Furthermore, shrimp trawlers do
not spend large amounts of time at sea; hence, dockside
compliance checks are feasible. Nevertheless, onshore
and at-sea enforcement appears inadequate and difficult,
which suggests the need for substantial investment of
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resources toward compliance (Cox et al. 2007). Many
of the success stories for bycatch mitigation measures,
such as the nearly zero seabird bycatch achieved in the
CCAMLR fisheries, involve 100% observer coverage (Cox
et al. 2007).

Second, compliance with bycatch mitigation measures
and monitoring of bycatch rates are often done using sta-
tistical estimates made from observing a subset of vessels
in a fishery. These estimation procedures could be done
at afleet level for offsets in exactly the same manner, scal-
ing up the number of birds or turtles killed on observed
vessels to produce a fleetwide estimate. Thus, the cost
of monitoring fisheries to obtain the necessary informa-
tion for instituting an offset program would often be no
larger than the costs for other effective at-sea mitigation
measures.

Zydelis et al. exaggerate the complexity and costs of
evaluating an offset program. The costs and benefits of
fisheries closures and other bycatch reduction methods
are readily available from past closures and gear trials, and
they can also be directly estimated from fisheries models
(Breen et al. 2003; Huang & Leung 2007).

Practitioners have completed over 800 eradications,
and with this experience can reasonably predict their
biological benefits and financial costs (Donlan & Hen-
eman 2007; Cruz et al. 2008; Donlan & Wilcox 2008).
Furthermore, monitoring and evaluation of terrestrial
components of an offset program will often cost less
and have less uncertainty than marine components
due to the ease of monitoring aggregated breeding
populations.

Bycatch is a problem in regulating an industry and
should be treated as such when evaluating management
options. We suggest offsets be considered for residual
bycatch, after feasible avoidance and minimization mea-
sures have been exhausted. Offsets need to be appropri-
ate for the taxa at hand. Although eradication of invasive
predators at breeding locations might represent a viable
offset for some species, it will be necessary to search
for viable alternatives for each scenario, and sometimes
there will be no suitable options. Evidence from the lit-
erature suggests that opportunities for offsets exist. The
cost of implementing and evaluating an offset program
will likely often be similar to any other effective bycatch
reduction method (and perhaps sometimes cheaper). In
cases where viable options exist, offsets could allow in-
dustries to reduce their impacts to acceptable levels, po-
tentially even reaching zero impact on a net basis (Donlan
& Wilcox 2007), without undue cost to the public or the
industries themselves.
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