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Apparent Inbreeding Depression in Puget Lowland Populations of Streaked Horned Lark

Puget Lowland populations of streaked horned lark (E. a strigata, STHL) appear to be negatively affected
by inbreeding depression which has resulted in reduced fecundity and is contributing to an overall and
rapid population decline (Camfield 2010). Of particular concern is the very low hatchability of streaked
horned lark eggs which is likely caused by inbreeding. When compared to the hatchability of alpine
horned lark eggs, the hatchability of streaked horned lark eggs is significantly lower [83% + 0.03 (n = 61)
hatchability for STHL vs. 92% + 0.02 for E. a. articola (n = 65; Camfield et al. 2010] and is lower than
what would expect from birds in general (Koenig 1982). Sites in the Puget lowlands have particularly
low hatchability compared to other localities. The hatchability of streaked horned lark eggs at 13"
Division Prairie is 0.44% + 0.09 (n = 17). Hatch rates of less than 50% have been routinely observed in a
suite of endangered bird species in New Zealand (Briskie and Mackintosh 2004, Congdon and Briskie
2010).

Potential explanations for low hatchability. Low hatchability can result from either a genetic factor,
such as inbreeding depression, or environmental factors. Potential environmental factors include calcium
deficiency, contamination from pollutants (DDT), and environmental changes which force large
percentages of the population to alter typical behaviors (Congdon and Briskie 2010). This explanation
seems unlikely because other ground nesting species at the same site and exposed to similar
environmental conditions and diets have much higher egg hatchability; Anderson (2010) reported that
hatchability was 96% for Savannah Sparrows, and 91% for all ground-nesting grassland birds present on
13" Division Prairie (vs. 44% for STHL) during the same time period. Hatchability could also be
influenced by conditions on the wintering grounds but this seems unlikely because streaked horned larks
from different breeding locals converge on the wintering grounds (Pearson et al. 2005), yet exhibit
markedly different hatching rates among nesting sites.

Information suggesting that inbreeding depression is causing low hatchability include a study by
Drovetski et al. (2006), who found that streaked horned larks have “remarkably low genetic diversity”
relative to other subspecies — all 32 STHLs shared the same haplotype and, even with small sample sizes,
all other localities had multiple haplotypes. Other information consistent with inbreeding include:

o Drovetsk et al. (2006) found genetic support for a recent population bottleneck explaining the
low genetic diversity in the STHL

o Local breeding populations are now extremely small (Stinson 2005) and there is high site
fidelity (Pearson et al. 2008);

o Recent population contraction (Rogers 2000, Stinson 2005)

2 cases of observed mother /son STHL pairings(S.F. Pearson unpublished);

o We have only observed evidence of dispersal from the Puget lowland breeding sites and no
dispersal into the Puget lowland breeding sites (Pearson et al 2008).

o



The existence of inbreeding depression suggests that Puget lowland populations may decline very rapidly,
and 13" Division Prairie is likely to go extinct without intervention.

Recommended Action and Approach

The potential for the 13" Division Prairie (one of only two native prairie populations) to blink out seems
likely given what we know about population demographics (see Camfield et al. 2010 and Schapaugh
2009). An effort to augment or enhance genetic diversity on the 13" Division Prairie seems to be a
prudent and urgent action to prevent extirpation due to inbreeding depression. In the literature, attempts to
increase the genetic diversity of highly inbred populations are known as “genetic rescue”. Perhaps the
most efficient and least disruptive genetic rescue technique is to swap eggs from another population not
exhibiting low hatchability. If the fledglings from the healthy population survive and breed at the new
site, the local population should benefit from increased genetic diversity, and improved hatchability. Egg
swapping has been used successfully between remnant populations of Lesser Prairie Chicken
(Westemeier et al. 1991).

Egg swapping requires that nests at the source and receiving sites be monitored closely, so that clutches
that are exchanged are at the same stage of incubation to minimize the potential for nest abandonment if
adults incubated for an extended period. Another reason to initiate this action next season is the potential
to take advantage of efforts by Randy Moore in the Willamette Valley to locate and monitor nests. There
apparently are differences in vocalization between the STHL populations in Oregon and Puget Lowland
(R. Moore, pers. comm.); this should not inhibit mating, because in most species song details are learned
from the parents. However, if there is concern about preserving differences between the populations, the
egg-swapping could be 1-way; that is, the eggs would be removed at 13" Division Prairie, but not
installed in Oregon and are simply removed (or used to supplement other active clutches locally, if of the
same incubation stage). Clutch removal early in the nesting season will likely result in re-nesting by the
affected female. Alternatively, eggs could be moved from other sites within Washington (e.g., Columbia
River).

Next Steps

We are recommending removing, “evaluate genetic enhancement of Puget lowland populations ” from the
species action plan and replacing this item with, “develop a proposal to conduct genetic enhancement of
the Puget lowland population and conduct an experimental enhancement in the spring/summer of 2011”.

The proposal would provide the protocol for this action and would evaluate the relative risks and benefits
of various alternatives.
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