


Figure 3.18

A composite distribution estimate was produced by averaging the occupancy estimates produced by presence-absence
occupancy modeling and presence-only maxent modeling.
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Figure 3.19

NGPC estimated otter distribution in the state considering reports of otters as well as suitable habitat nearby. Suitable
habitat consisted of lake and sandpit lakes nearby to the river channel.
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Correlation analyses determined that none of the covariates used in the analyses were
offering the same information. A correlation coefficient of >0.50 was considered to

indicate a strong correlation.

Covariates Release Distance River Size River Dry Wetland Area  Beaver
River Size 0.032 - - - -
River Dry 0.142 0.272 - - -
Wetland Area 0.124 0.176 0.025 - -
Beaver 0.017 0.141 0.039 0.108 -
Land Cover 0.426 0.08 0.038 0.283 0.138
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CHAPTER 4: CONCLUSIONS

In order to make sound and informed management decisions, particularly when
working with rare species, it is critical to consider all aspects of a species’ ecology and
life history. After their reintroduction to Nebraska began in 1986, efforts to monitor the
spread of river otters (Lontra canadensis) in Nebraska were limited to incidental take
reports from trappers, winter bridge surveys, and graduate work on the Big Bend of the
Platte River. Throughout the previous two chapters, | have described my efforts to
broaden our knowledge of otter ecology in the state by providing a clearer picture of
otter distribution and by identifying critical habitat areas. This information will aid the
Nebraska Game and Parks Commission (NGPC) in their efforts to manage this recovering

species.

In the first chapter, | documented the history of river otters in the state of
Nebraska from their extirpation and reintroduction to our present knowledge of their
recolonization of the state. | highlighted the importance of having as much information
as possible when making decisions about species conservation listing and management,
and | cited the current lack of information regarding otter distribution in the state and

critical habitats for those otters.

In the second chapter, | described efforts to survey over 1,600km of Nebraska’s
rivers for otter sign. | made 190 records of otter presence during these surveys with sign
occurring in 52 of our 324 sampling units (naive occupancy=0.16). The bulk of detections
occurred on the Niobrara River between Cody, NE and Lynch, NE, on the North Platte

River, on the Big Bend area of the Platte River, and between O’Neill, NE and Meadow
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Grove, NE on the Elkhorn River. More sporadic records were made throughout the

southern Loup River system.

Using these data, | examined otter occupancy patterns throughout Nebraska and
identified some of the variables that likely have strong influences on whether or not
otters are present in a given area. | examined the impacts of several covariates: beaver
presence, the distance to a release site, river flow rate, whether or not the river had run
dry in the previous five years, the amount of wetland area in the sampling unit
discounting the river channel, and the dominant vegetative land cover. The model that
best described the patterns of otter detections was one that incorporated the distance
to a release site, beaver presence, and the river flow rate. Beta estimates indicated a
strong positive effect of beaver occupancy on otter occupancy, a strong negative effect
of the distance to release site on otter occupancy, and a weak negative effect of the
river flow rate on otter occupancy. This would suggest that our detections were
associated with areas that had beaver present, were closer to release sites, and had

lower river flow rates.

Applying this model to unsurveyed areas, | identified which parts of the state
were most likely to be occupied by otters. | found that the central and eastern Niobrara
River, central and northern Elkhorn River, southern Loup River system, central Platte
River, and North Platte River were areas identified as most likely to be occupied. The

Platte River, which prior work, anecdotal evidence, and our survey experiences suggest
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is well-populated was not well-represented by this model, perhaps due to the difficulty

in accurately modeling a river with so many divergent channels.

In the third chapter, | detailed my use of maximum entropy modeling (maxent)
and my efforts to use data consisting of historical otter locations collected NGPC with
the Maxent software program to estimate relative occupancy for otters across the
state’s major rivers and to identify critical habitat areas. | also compared distribution
estimate produced by presence-absence occupancy modeling and presence-only
maxent modeling and created a composite distribution estimate using averages from
the two methods. My efforts to examine site occupancy with maxent suggest that the
Platte River, southern Loup River system, Elkhorn Rlver, eastern Republican River, and
small sections of the Big Nemaha River, Little Nemaha River, and western and eastern
Niobrara River are the areas most likely to be occupied. The habitat suitability analysis
with maxent identified the Platte River, southern Elkhorn River, parts of the southern
Loup River system, main body of the Loup River, and eastern and central Niobrara River
as the areas with habitat suitability values > 0.6. Areas identified with habitat suitability
values between 0.4 and 0.6 included parts of the southern Loup River system,
particularly in the Middle and North Loup and Cedar River, the central and northern
Elkhorn River, and the Republican River around the Harlan County Lake. The western
Niobrara, northern Loup River system, northern Elkhorn, Republican, Big Blue, Little
Blue, Big Nemaha, and Little Nemaha rivers represent marginal habitat that is perhaps

habitable in localized areas with preferred conditions.
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Spatial correspondence between presence-absence occupancy analyses and
presence-only maxent analyses was mapped, and of the 1,192 sampling units, 718 had
less than a 0.1 difference in occupancy estimates between methods. Areas identified by
both methods as areas with elevated occupancy estimates included the northern
Elkhorn River, the southern Loup River system, and sections of the Niobrara and Platte
rivers. The maxent method in chapter 3 more strongly supported the Platte River as a
high occupancy area than did the occupancy method employed in chapter 2. This may
be due to a broader coverage of that area in the NGPC presence-only data set as well as
the difficulties inherent in modeling a river with many divergent channels. Though the
areas identified as areas with elevated occupancy were largely consistent between
methods, presence-only maxent modeling produced more liberal occupancy estimates
than did presence-absence occupancy modeling. There were 421 sampling units with
positive spatial correspondence values >0.1. Only 54 sampling units had negative spatial
correspondence values, and in only one of these was the higher presence-absence
occupancy estimate not influenced by a “1” value, which reflects a known occurrence

using that method.

The Loup River was supported by both occupancy estimation methods as well as
the habitat suitability analysis, yet relatively few historical records have come from the
Loup River, and survey efforts detailed in chapter 2 yielded very few detections there.
The southern sections of the Middle Loup and North Loup rivers were also supported as
areas with highly suitable habitat. These rivers did not have otters released in them, but

given the proximity to other areas with otter records and their suitable habitat, | feel
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these may be areas worthy of consideration if translocation or further reintroduction

efforts are made.

Throughout these chapters, | have attempted to shed light on the current
distribution of otters in the state. | found that my estimates, produced by two different
methods and with two different datasets, agree with current prevailing thoughts on
otter distribution in Nebraska. | have also identified areas with suitable habitat that may
not currently be well-populated. It is my hope that these data and analyses will be used
as NGPC moves forward with otter management in the state, and that my efforts would

well-serve the continuing proliferation of otters throughout Nebraska’s rivers.
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Appendix A. Occupancy analysis results for beaver in Nebraska. Occupancy estimates
for beaver were used as covariate data in otter occupancy analyses.

Beaver presence was considered as a covariate in the otter occupancy analyses
in chapter 2 and the maxent analysis in chapter 3, so it was necessary to estimate and
predict beaver occupancy so that unsurveyed sampling units would have values for this
covariate. Long-term median flow rates, land cover, whether or not the river had gone
dry in the last five years, and wetland area were considered as covariates in the beaver
analyses. These covariates reflect the importance of woody vegetation and open water
to beavers (Curtis and Jensen 2004). The best detection model accounted for different
detection rates between observers and difference between survey periods. The best

occupancy model incorporated land cover and river flow rates.



Appendix A. Continued.

The best fit beaver detection model was one that considered different detection rates by observer and accounted for the

effects of survey period on detection.

Model

psi(GlobalSiteCovariates),p(Observer, SurveyPeriod)
psi(GlobalSiteCovariates),p(Observer, RainDays, SurveyPeriod)
psi(GlobalSiteCovariates),p(Observer)
psi(GlobalSiteCovariates),p(Observer, RainDays)
psi(GlobalSiteCovariates),p(SurveyPeriod)
psi(GlobalSiteCovariates),p(RainDays, SurveyPeriod)
psi(GlobalSiteCovariates),p(.)
psi(GlobalSiteCovariates),p(RainDays)

AIC deltaAIC AICwgt Model Likelihood no.Par. -2*Loglike
893.35 0 0.8755 1 15 863.35
897.73 4.38 0.098 0.1119 20 857.73
900.38 7.03 0.026 0.0297 10 880.38
908.25 14.9  0.0005 0.0006 15 878.25
926.26 32.91 0 0 7 912.26
927.95 34.6 0 0 8 911.95
931.44 38.09 0 0 6 919.44
933.43 40.08 0 0 7 919.43

The best fit beaver occupancy model was one that considered river flow rate as well as the land cover. Though wetland area

was the second strong single covariate, there was no (land cover + wetland area) model in the a priori model set.

Model

psi(BasicNeeds; Flow, LandCover),p(TopDetectionCovariates)
psi(Global),p(TopDetectionCovariates)
psi(LandCover),p(TopDetectionCovariates)
psi(Wetland),p(TopDetectionCovariates)

AIC
892.67
893.35
894.40
896.62

psi(AvailableWater; Flow, Wetland, Dry),p(TopDetectionCovariates) 898.58

psi(Flow),p(TopDetectionCovariates)
psi(Dry),p(TopDetectionCovariates)

902.00
903.60

deltaAIC AICwgt Model Likelihood no.Par. -2*Loglike
0 0.4101 1 13 866.67

0.68  0.2919 0.7118 15 863.35
1.73 0.1727 0.4211 12 870.4
3.95 0.0569 0.1388 12 872.62
5.91 0.0214 0.0521 14 870.58
9.33 0.0039 0.0094 12 878
10.93 0.0017 0.0042 12 879.6

01
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Appendix B. Otter locations gathered via kayak survey between July and September of
2014 and 2015 (n=190).

Estimated # Sign Type Date Observer River Latitude Longitude
1 Tracks 7/17/2014 CLO Platte 37.5858 -98.6029
1 Tracks 7/17/2014 CLO Platte 40.7513 -98.5715
1 Tracks 7/17/2014 CLO Platte 40.7503 -98.5623
1 Tracks 7/17/2014 CLO Platte 40.7876 -98.4357
1 Tracks 7/23/2014 CLO Loup 41.2607 -98.9693
1 Tracks 7/23/2014 CLO Loup 41.2515 -98.9573
1 Tracks 7/24/2014 CLO Loup 41.2924 -98.5546
1 Visual, Tracks 7/30/2014 CLO Cedar 41.5442 -98.1212
4 Tracks, Scats 8/12/2014 CLO Niobrara 42.7947 -101.0524
5 Tracks, Scats  8/12/2014 CLO Niobrara 42.7890 -101.0427
1 Tracks 8/16/2014 CLO Niobrara 42.7780 -100.8082
1 Tracks 8/16/2014 CLO Niobrara 42.7873 -100.7804
1 Tracks  9/9/2014 CLO Niobrara 42.8014 -98.6348
2 Tracks 9/9/2014 CLO Niobrara 42.7797 -98.5319
2 Scats 9/10/2014 CLO Niobrara 42.8552 -99.1204
1 Tracks 7/7/2014 CLO Platte 40.8135 -99.9138
3 Tracks  7/7/2014 CLO Platte 40.8130 -99.9129
1 Tracks 7/7/2014 CLO Platte 40.8127 -99.9119
1 Tracks  7/7/2014 CLO Platte 40.8131 -99.9107
2 Tracks 7/7/2014 CLO Platte 40.7650 -99.8260
1 Tracks 7/7/2014 CLO Platte 40.7644 -99.8252
4 Tracks 7/7/2014 CLO Platte 40.7404 -99.7856
1 Tracks 7/7/2014 CLO Platte 40.7402 -99.7831
2 Tracks  7/8/2014 CLO Platte 40.7256 -99.7291
2 Tracks 7/8/2014 CLO Platte 40.7246 -99.7286
2 Tracks  7/8/2014 CLO Platte 40.7242 -99.7266
5 Tracks  7/8/2014 CLO Platte 40.7066 -99.6808
1 Tracks 7/10/2014 CLO Platte 40.6823 -99.4890
1 Tracks 7/10/2014 CLO Platte 40.6828 -99.3878
1 Tracks 7/25/2014 LTU Loup 41.3865 -98.9606
3 Tracks 8/12/2014 LTU Niobrara 42.7948 -101.0523
6 Scats 8/12/2014 LTU Niobrara 42.7948 -101.0523
3 Tracks 8/12/2014 LTU Niobrara 42.7872 -101.0346
2 Tracks 8/14/2014 LTU Niobrara 42.7926 -101.1863
2 Tracks 8/14/2014 LTU Niobrara 42.8025 -101.1943
2 Tracks 8/14/2014 LTU Niobrara 42.8009 -101.1894
2 Tracks 8/16/2014 LTU Niobrara 42.7782 -100.8078
1 Tracks 9/9/2014 LTU Niobrara 42.7777 -98.5283
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Estimated # Sign Type Date Observer River Latitude Longitude
1 Tracks 9/25/2014 LTU Elkhorn 41.6646 -96.6444
1 Tracks 7/7/2014 LTU Platte 40.8135 -99.9138
3 Tracks  7/7/2014 LTU Platte 40.8130 -99.9129
4 Tracks 7/7/2014 LTU Platte 40.8127 -99.9119
4 Tracks  7/7/2014 LTU Platte 40.8131 -99.9107
3 Tracks 7/7/2014 LTU Platte 40.8131 -99.9095
1 Tracks  7/7/2014 LTU Platte 40.7888 -99.8711
1 Tracks  7/7/2014 LTU Platte 40.7886 -99.8674
1 Tracks  7/7/2014 LTU Platte 40.7650 -99.8260
5 Tracks 7/7/2014 LTU Platte 40.7644 -99.8252
4 Tracks  7/7/2014 LTU Platte 40.7645 -99.8240
3 Tracks  7/7/2014 LTU Platte 40.7646 -99.8226
3 Tracks  7/7/2014 LTU Platte 40.7646 -99.8214
6 Tracks  7/7/2014 LTU Platte 40.7404 -99.7856
1 Tracks 7/7/2014 LTU Platte 40.7402 -99.7831
3 Tracks 7/7/2014 LTU Platte 40.7401 -99.7817
1 Tracks 7/7/2014 LTU Platte 40.7406 -99.7805
8 Tracks 7/8/2014 LTU Platte 40.7256 -99.7291
3 Tracks  7/8/2014 LTU Platte 40.7246 -99.7286
2 Tracks 7/8/2014 LTU Platte 40.7243 -99.7277
8 Tracks 7/8/2014 LTU Platte 40.7242 -99.7266
6 Tracks  7/8/2014 LTU Platte 40.7066 -99.6808
2 Tracks 7/8/2014 LTU Platte 40.7070 -99.6797
1 Tracks  7/8/2014 LTU Platte 40.7070 -99.6785
1 Tracks 7/8/2014 LTU Platte 40.7070 -99.6773
1 Tracks  7/8/2014 LTU Platte 40.7056 -99.6757
1 Tracks 7/7/2014 LTU Platte 40.7004 -99.6386
1 Tracks  7/7/2014 LTU Platte 40.7005 -99.6362
5 Tracks 7/9/2014 LTU Platte 40.6901 -99.5893
1 Tracks  7/9/2014 LTU Platte 40.6901 -99.5869
3 Tracks 7/9/2014 LTU Platte 40.6897 -99.5855
2 Tracks  7/9/2014 LTU Platte 40.6895 -99.5844
1 Tracks 7/9/2014 LTU Platte 40.6894 -99.5833
4 Tracks  7/9/2014 LTU Platte 40.6833 -99.5467
4 Tracks 7/9/2014 LTU Platte 40.6830 -99.5455
1 Tracks  7/9/2014 LTU Platte 40.6827 -99.5441
1 Tracks 7/9/2014 LTU Platte 40.6821 -99.5431
1 Tracks  7/9/2014 LTU Platte 40.6823 -99.5419
1 Tracks 7/9/2014 LTU Platte 40.6825 -99.5408
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Estimated # Sign Type Date Observer River Latitude Longitude
1 Tracks 7/17/2014 NRB Platte 40.7877 -98.4349
1 Tracks  7/25/2014 NRB Loup 41.3860 -98.6370
3 Tracks  8/12/2014 NRB Niobrara 42.7946 -101.0522
4 Scats 8/12/2014 NRB Niobrara 42.7943 -101.0517
3 Tracks  8/12/2014 NRB Niobrara 42.7856 -101.0354
2 Tracks 8/14/2014 NRB Niobrara 42.8023 -101.1945
1 Tracks  8/14/2014 NRB Niobrara 42.8015 -101.1897
3 Tracks 8/14/2014 NRB Niobrara 42.7918 -101.1865
5 Tracks, Scats  8/14/2014 NRB Niobrara 42.7954 -101.1682
1 Tracks 8/14/2014 NRB Niobrara 42.8001 -101.1473
2 Tracks 8/17/2014 NRB Niobrara 42.8457 -99.1249
1 Tracks 8/19/2014 NRB Niobrara 42.7345 -99.6647
1 Tracks 8/19/2014 NRB Niobrara 42.7228 -99.6166
4 Scats 8/19/2014 NRB Niobrara 42.7229 -99.6174
4 Scats  8/20/2014 NRB Niobrara 42.7864 -100.0024
5 Scats  8/24/2014 NRB Niobrara 42.8037 -100.6168
6 Scats  8/24/2014 NRB Niobrara 42.8065 -100.6110
5 Scats  8/24/2014 NRB Niobrara 42.8460 -100.5203
3 Scats  8/24/2014 NRB Niobrara 42.8543 -100.5149
2 Tracks 9/9/2014 NRB Niobrara 42.8072 -98.6497
4 Tracks 9/17/2014 NRB  Elkhorn 42.1616 -98.1284
2 Tracks 9/17/2014 NRB Elkhorn 42.1605 -98.1269
1 Tracks 9/17/2014 NRB  Elkhorn 42.1384 -98.0572
3 Tracks 9/25/2014 NRB Elkhorn 41.6444 -96.6306
1 Tracks 9/25/2014 NRB  Elkhorn 41.6435 -96.6306
2 Tracks 9/25/2014 NRB Elkhorn 41.6501 -96.6157
1 Tracks 7/6/2014 NRB Platte 40.8178 -99.9513
1 Tracks 7/7/2014 NRB Platte 40.8135 -99.9138
2 Tracks 7/7/2014 NRB Platte 40.8127 -99.9119
4 Tracks 7/7/2014 NRB Platte 40.8131 -99.9107
2 Tracks 7/7/2014 NRB Platte 40.8131 -99.9095
1 Tracks 7/7/2014 NRB Platte 40.7907 -99.8728
3 Tracks 7/7/2014 NRB Platte 40.7893 -99.8680
3 Tracks 7/7/2014 NRB Platte 40.7655 -99.8269
1 Tracks 7/7/2014 NRB Platte 40.7645 -99.8240
1 Tracks 7/7/2014 NRB Platte 40.7413 -99.7797
4 Tracks 7/9/2014 NRB Platte 40.6901 -99.5893
1 Tracks 07/13/2015 AVH N. Platte 41.6877 -103.1592
1 Tracks 07/13/2015 AVH N. Platte 41.6874 -103.1551
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Estimated # Sign Type Date Observer River Latitude Longitude
3 Tracks 07/14/2015 AVH N. Platte 41.3791 -102.3266
2 Tracks 07/14/2015 AVH N. Platte 41.3717 -102.3044
6 Tracks 07/14/2015 AVH N. Platte 41.3553 -102.2296
6 Tracks 07/14/2015 AVH N. Platte 41.3523 -102.2185
3 Tracks 07/19/2015 AVH N. Platte 42.0943 -102.7505
2 Tracks 07/19/2015 AVH N. Platte 41.5406 -102.7168
1 Tracks 07/19/2015 AVH N. Platte 41.5241 -102.7050
1 Tracks 07/19/2015 AVH N. Platte 41.5024 -102.6669
1 Tracks 09/06/2015 AVH Loup 41.0815 -98.5772
1 Scats 09/10/2015 AVH Elkhorn  42.4285 -98.5878
2 Tracks 09/10/2015 AVH  Elkhorn 42.4224 -98.5780
2 Tracks 09/10/2015 AVH Elkhorn 42.4136 -98.5437
2 Tracks 09/10/2015 AVH  Elkhorn 42.4101 -98.5353
5 Tracks 09/11/2015 AVH Elkhorn  42.2552 -98.3154
5 Tracks 09/11/2015 AVH  Elkhorn 42.2332 -98.3006
3 Tracks 09/11/2015 AVH Elkhorn 42.2084 -98.2449
1 Tracks  7/13/2015 HE N.Platte 41.6877 -103.1592
1 Tracks 7/13/2015 HE N.Platte 41.6874 -103.1551
3 Tracks  7/14/2015 HE N.Platte 41.3791 -102.3266
2 Tracks  7/14/2015 HE N.Platte 41.3756 -102.3078
6 Tracks  7/14/2015 HE N.Platte 41.3523 -102.2185
6 Tracks 7/14/2015 HE N.Platte 41.3432 -102.2034
3 Tracks 07/19/2015 HE N.Platte 41.5758 -102.8425
4 Tracks 07/19/2015 HE N.Platte 41.5439 -102.7221
5 Tracks 07/19/2015 HE N.Platte 41.5288 -102.7075
1 Tracks 7/13/2015 NRB N. Platte 41.6877 -103.1592
1 Tracks  7/13/2015 NRB N. Platte 41.6874  -103.1551
3 Tracks 7/14/2015 NRB N. Platte 41.3791 -102.3266
2 Tracks  7/14/2015 NRB N. Platte 41.3715 -102.3040
6 Tracks  7/14/2015 NRB N. Platte 41.3553 -102.2296
6 Tracks 7/14/2015 NRB N. Platte 41.3523 -102.2185
4 Tracks  7/19/2015 NRB N. Platte 41.5535 -102.7865
2 Tracks 7/19/2015 NRB N. Platte 41.5546 -102.7705
3 Tracks  7/19/2015 NRB N. Platte 41.5410 -102.7166
5 Tracks 7/19/2015 NRB N. Platte 41.5288 -102.7075
2 Tracks  7/19/2015 NRB N. Platte 41.4954 -102.6480
1 Tracks  8/31/2015 NRB  S.loup 41.0278 -98.7526
3 Tracks 9/4/2015 NRB Platte 40.9978 -98.1190
3 Tracks 9/4/2015 NRB Platte 41.0004 -98.1145
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Estimated # Sign Type Date Observer River Latitude Longitude
3 Tracks 9/4/2015 NRB Platte 41.0128 -98.0937
3 Tracks 9/6/2015 NRB M. Loup 41.0812 -98.5781
2 Tracks 9/6/2015 NRB M. Loup 41.0794 -98.5668
2 Tracks 9/6/2015 NRB M. Loup 41.0777 -98.5629
1 Tracks 9/6/2015 NRB M. Loup 41.0844 -98.5551
3 Scats  9/10/2015 NRB  Elkhorn 42.4311 -98.5910
4 Scats  9/10/2015 NRB  Elkhorn 42.4282 -98.5875
2 Scats  9/10/2015 NRB  Elkhorn 42.4250 -98.5791
2 Tracks 9/10/2015 NRB  Elkhorn 42.4224 -98.5780
2 Tracks 9/10/2015 NRB  Elkhorn 42.4095 -98.5364
2 Visual, Den  9/11/2015 NRB  Elkhorn 42.2637 -98.3237
2 Tracks 9/11/2015 NRB  Elkhorn 42.2548 -98.3173
5 Tracks 9/11/2015 NRB  Elkhorn 42.2553 -98.3151
1 Tracks 9/11/2015 NRB  Elkhorn 42.2528 -98.3135
2 Tracks 9/11/2015 NRB  Elkhorn 42.2502 -98.3127
3 Tracks 9/11/2015 NRB  Elkhorn 42.2449 -98.3067
3 Tracks 9/11/2015 NRB  Elkhorn 42.2376 -98.3029
4 Tracks 9/11/2015 NRB  Elkhorn 42.2332 -98.3003
4 Tracks 9/11/2015 NRB  Elkhorn 42.2287 -98.2886
2 Tracks 9/11/2015 NRB  Elkhorn 42.2246 -98.2796
5 Tracks 9/11/2015 NRB  Elkhorn 42.2216 -98.2783
2 Tracks 9/11/2015 NRB  Elkhorn 42.2100 -98.2607
2 Tracks 9/11/2015 NRB  Elkhorn 42.2127 -98.2591
2 Tracks 9/11/2015 NRB  Elkhorn 42.2105 -98.2467
3 Tracks 9/12/2015 NRB  Elkhorn 41.9457 -97.2983
3 Tracks 9/12/2015 NRB  Elkhorn 41.9446 -97.2876
1 Tracks 9/12/2015 NRB  Elkhorn 41.9414 -97.2841
3 Tracks 9/12/2015 NRB  Elkhorn 41.9385 -97.2848
2 Tracks 9/12/2015 NRB  Elkhorn 41.9262 -97.2742
1 Tracks  9/15/2015 NRB  Elkhorn 42.0619 -97.8254
2 Tracks 9/15/2015 NRB  Elkhorn 42.0648 -97.8098
2 Tracks 9/15/2015 NRB Elkhorn 42.0611 -97.8024
2 Tracks 9/15/2015 NRB  Elkhorn 42.0530 -97.7838
1 Tracks 9/15/2015 NRB  Elkhorn 42.0525 -97.7682
2 Tracks 9/16/2015 NRB  Elkhorn 41.9968 -96.9579
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Appendix C. Historical otter records reported to NGPC by fur trappers and biologists in
the field (n=352).

# Observed Carcass Date Year County Latitude Longitude
NA YES 11/05/77 1977 Furnas 40.0358 -99.9189
1 NO 06/04/80 1980 Harlan 40.0653 -99.2122

1 NO 12/13/86 1986 Custer 41.1958 -99.7108

1 NO 03/21/87 1987 Buffalo 40.6747 -98.8756
NA NO 12/11/87 1987 Loup 41.9489 -99.2897
NA NO 11/30/87 1987 Valley 41.5858 -98.9347
NA YES 11/30/87 1987 Custer 41.1328 -99.5694
NA YES 11/30/87 1987 Custer 41.2100 -99.7383
NA YES 05/27/87 1987 Dawson 41.0442 -99.6947
NA YES 12/22/87 1987 Douglas 41.3167 -96.4089
NA YES 11/11/87 1987 Loup 41.8711 -99.2606
NA YES 11/11/87 1987 Loup 41.9142 -99.3031
NA YES 12/22/87 1987 Saunders 41.3306 -96.4072
1 NO 01/13/88 1988 Custer 41.3228 -99.9736

1 NO 01/09/88 1988 Garden 41.3142 -102.1261

1 NO 08/17/88 1988 Garden 41.2989 -102.0831

1 NO 09/21/88 1988 Garden 41.3167 -102.1261

1 NO 12/03/88 1988 Garden 41.4583 -102.5300
1 NO 01/13/88 1988 Loup 41.9917 -99.4444

1 NO 03/25/88 1988 Loup 41.9417 -99.3853

1 NO 03/27/88 1988 Loup 41.8764 -99.2314
NA YES 02/28/88 1988 Brown 42.1903 -99.8872
NA YES 12/12/88 1988 Holt 42.4667 -98.8000
NA YES 11/06/88 1988 Keith 41.3022 -102.0100
NA YES 11/06/88 1988 Keith 41.3236 -102.0389
NA YES  04/30/88 1988 Loup 41.8967 -99.2653
NA YES 11/30/88 1988 Morrill 41.6892 -103.1711
NA YES 11/29/88 1988 Nemaha 40.3378 -95.7050
2 NO 09/11/89 1989 Garden 41.2994 -102.0769
NO 12/25/89 1989 Garden 41.3142 -102.1250

NA NO 01/01/89 1989 Kearney 40.6161 -99.0267
2 NO 09/21/89 1989 Keith 41.2989 -101.9311

1 NO 10/14/89 1989 Keith 41.2842 -101.9881
4 NO 11/10/89 1989 Keith 41.2947 -102.0389
1 NO 12/14/89 1989 Keith 41.2919 -102.0361

1 NO 08/26/89 1989 Loup 41.9200 -99.3089
NA YES  03/09/89 1989 Buffalo 40.9608 -99.0908
NA YES  04/10/89 1989 Loup 41.8606 -99.2692
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Observed Carcass Date Year County Latitude Longitude
NA YES 01/25/90 1990 Buffalo 40.6628 -99.2319
NA YES 02/08/90 1990 Dawson 40.7489 -99.7689
NA YES 11/28/90 1990 Garfield 42.0822 -99.0744
NA YES 02/13/90 1990 Hall 40.7278 -98.6483
NA YES 02/18/90 1990 Hall 40.7633 -98.5133
NA YES 03/11/90 1990 Hall 40.7458 -98.5994
NA YES 03/11/90 1990 Hall 40.7461 -98.5992
NA YES 12/08/90 1990 Merrick 40.8736 -98.2811

5 NO 07/16/91 1991 Brown 42.1797 -99.8622
1 NO 03/24/91 1991 Buffalo 40.7044 -98.7883
4 NO 12/11/91 1991 Loup 41.9194 -99.3253
1 NO 07/04/91 1991 Wheeler 41.7861 -98.6967
NA YES 12/30/91 1991  Antelope 42.1603 -98.1139
NA YES 02/26/91 1991 Buffalo 40.7156 -98.7331
NA YES 12/31/91 1991 Buffalo 40.7136 -98.7553
NA YES 04/02/91 1991 Hall 40.8325 -98.3667
NA YES 12/02/91 1991 Madison 42.0667 -97.8308
NA YES 12/31/91 1991 Madison 42.0186 -97.5278
NA YES 12/31/91 1991 Sherman 41.2417 -98.9544
1 NO 04/12/92 1992 Antelope 42.1769 -98.1750
NA NO 03/01/92 1992 Cherry 42.8058 -101.6689
1 NO 05/06/92 1992 Keith 41.2392 -101.6831
NA YES 03/01/92 1992 Hall 40.8422 -98.5522
NA YES 02/02/92 1992 Madison 42.0408 -97.6811
2 NO 07/28/93 1993 Hall 40.7911 -98.4450
2 NO 04/04/93 1993 Wheeler 41.7581 -98.5311
NA YES 12/03/93 1993  Antelope 42.1386 -98.0586
NA YES 11/27/93 1993 Butler 41.3800 -97.2219
NA YES 11/30/93 1993 Holt 42.2681 -98.3447
NA YES 04/12/93 1993 Madison 42.0694 -97.6003
NA YES 04/01/93 1993 Morrill 41.6878 -103.1611
1 NO 10/06/94 1994 Garden 41.3139 -102.1250
1 NO 05/12/94 1994 Garfield 41.8297 -99.2142
2 NO 03/15/94 1994 Hall 40.7917 -98.4842
1 NO 11/17/94 1994 Loup 41.9203 -99.3283
5 NO 05/21/94 1994 Morrill 41.5422 -102.8250
NA YES 01/04/95 1995 Holt 42.8319 -98.8217
NA YES 11/09/95 1995 Merrick 40.8778 -98.2822
NA YES 12/01/95 1995 Otoe 40.6150 -96.0183
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Observed Carcass Date Year County Latitude Longitude

2 NO 07/08/96 1996 Buffalo 40.6575 -98.9511
NA YES 03/19/96 1996 Buffalo 40.6764 -99.3083
NA YES 12/01/96 1996 Hall 40.7172 -98.7167
NA YES 12/01/96 1996 Hall 40.7892 -98.4094
NA YES 12/19/96 1996 Hall 40.7492 -98.5869
NA YES 03/18/96 1996 Hamilton 41.0764 -98.0006
NA YES 02/20/96 1996 Keith 41.2697 -101.9500
NA YES 03/18/96 1996 Merrick 41.0761 -98.0044
NA YES 11/20/96 1996 Sheridan 42.6375 -102.2061

1 NO 04/13/97 1997 Cherry 42.7900 -100.9931

1 NO 03/31/97 1997 Hall 40.8497 -98.4644
NA YES 03/30/97 1997 Antelope 42.1789 -98.1678
NA YES 03/01/97 1997 Buffalo 40.7000 -98.7939
NA YES 12/12/97 1997 Cherry 42.8111 -101.6950
NA YES 01/08/97 1997 Hall 40.7894 -98.4042
NA YES 01/09/97 1997 Hall 40.7886 -98.4142
NA YES 01/09/97 1997 Hall 40.7889 -98.4047
NA YES 01/09/97 1997 Hall 40.7889 -98.4117
NA YES 11/25/97 1997 Hall 40.7811 -98.4597
NA YES 12/31/97 1997 Lincoln 41.0981 -100.6900
NA YES 12/01/97 1997 Morrill 41.5803 -102.8550
NA YES 05/07/97 1997 Nance 41.3442 -97.9753
NA YES 07/01/97 1997 Nance 41.3414 -97.8586
NA YES 12/29/97 1997 Nance 41.3731 -97.9267
NA YES 08/01/97 1997 Otoe 40.6678 -95.9731
NA YES 11/16/97 1997 Otoe 40.6239 -96.0167
NA YES 02/05/97 1997 Platte 41.3667 -97.4922

1 NO 01/11/98 1998 Morrill 41.6936 -103.2039

1 NO 12/01/98 1998 Otoe 40.6344 -96.0214
NA YES 02/01/98 1998 Buffalo 40.6647 -98.9250
NA YES 02/01/98 1998 Buffalo 40.6667 -98.9094
NA YES 02/01/98 1998 Cherry 42.8042 -101.6781
NA YES 02/01/98 1998 Hall 40.7806 -98.4703
NA YES 02/09/98 1998 Merrick 41.0828 -97.9914
NA YES 03/01/98 1998 Wheeler 41.7847 -98.6989

8 NO 12/24/99 1999 Garden 41.3161 -102.1269
NA YES 04/03/99 1999 Buffalo 40.7194 -99.3756
NA YES 12/01/99 1999 Otoe 40.6336 -96.0153
NA YES 12/01/99 1999 Otoe 40.6347 -96.0214
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Observed Carcass Date Year County Latitude Longitude
1 NO 12/27/00 2000 Buffalo 40.6664 -99.2550
1 NO 12/28/00 2000 Buffalo 40.6597 -98.9500
1 NO 12/29/00 2000 Buffalo 40.7158 -98.7406
1 NO 12/26/00 2000 Dawson 40.6806 -99.5411
1 NO 12/30/00 2000 Hall 40.7536 -98.5881
1 NO 12/31/00 2000 Hall 40.7489 -98.5858
1 NO 06/01/00 2000 Keith 41.2961 -102.0331
4 NO 11/01/00 2000 Morrill 41.6317 -103.0039

NA YES 11/04/00 2000 Hall 40.8403 -98.3117
1 NO 03/01/01 2001 Dawson 40.6850 -99.6144
1 NO 02/15/01 2001 Garden 41.3175 -102.1400
1 NO 02/16/01 2001 Garden 41.3178 -102.1261
1 NO 02/28/01 2001 Garfield 41.8092 -99.1822
1 NO 01/19/01 2001 Holt 42.2653 -98.3392
1 NO 01/19/01 2001 Holt 42.3358 -98.4186
1 NO 01/19/01 2001 Holt 42.4333 -98.5981
5 NO 01/01/01 2001 Morrill 41.6808 -103.1281
1 NO 02/16/01 2001 Nance 41.3944 -98.0039

NA YES 11/28/01 2001 Antelope 42.1792 -98.1656

NA YES 12/16/01 2001 Buffalo 40.6597 -99.0850

NA YES 02/05/01 2001 Custer 41.2639 -99.8267

NA YES 01/14/01 2001 Greeley 41.7350 -98.5464

NA YES 02/28/01 2001 Hall 40.7522 -98.5589

NA YES 12/10/01 2001 Hall 40.7506 -98.5789

NA YES 12/11/01 2001 Hall 40.8294 -98.3261

NA YES 02/26/01 2001 Hamilton 41.0792 -97.9958

NA YES 01/01/01 2001 Holt 42.2314 -98.3039

NA YES 01/01/01 2001 Holt 42.2956 -98.3825

NA YES 03/13/01 2001 Holt 42.2950 -98.3831

NA YES 01/24/01 2001 Kearney 40.6517 -99.0375

NA YES 11/08/01 2001 NA 40.6689 -99.0753

NA YES 01/01/02 2002 Blaine 41.7506 -99.7672

NA YES 11/04/02 2002 Buffalo 40.6867 -98.9347

NA YES 08/07/02 2002  Scottsbluff 41.8186 -103.5389
6 NO 10/30/03 2003 Garden 41.4619 -102.5911

NA YES 03/28/03 2003 Buffalo 40.7003 -99.0922

NA YES 01/02/03 2003 Cherry 42.8097 -101.6881

NA YES 02/18/03 2003 Garden 41.5422 -102.2650

NA YES 01/11/03 2003 Madison 42.0239 -97.5683



Appendix C. Continued.

116

Observed Carcass Date Year County Latitude Longitude
1 NO 11/09/13 2013 Knox 42.8457 -97.8413
1 NO 12/11/13 2013 Nemaha 40.5035 -95.7017
1 NO 07/15/13 2013 Otoe 40.6508 -96.1957
1 NO 01/02/13 2013 NA 42.2682 -98.3395
1 YES 01/13/13 2013 Adams 40.7493 -98.5918
1 YES 01/13/13 2013 Adams 40.7493 -98.5918
1 YES 04/15/13 2013 Antelope 42.1144 -98.0207
1 YES 01/30/13 2013 Cherry 42.8286 -100.5301
1 YES 12/30/13 2013 Cherry 42.8131 -100.5971
2 YES 03/11/13 2013 Gage 40.0451 -96.5403
1 YES 01/04/13 2013 Howard 41.2220 -98.4381
1 YES 02/14/13 2013 Howard 41.1836 -98.4605
1 YES 02/13/13 2013 Knox 42.7572 -98.0221
1 YES 02/27/13 2013 Madison 41.9974 -97.3652
1 YES 02/04/13 2013 Merrick 41.0803 -98.0048
1 YES 03/11/13 2013 NA 40.6697 -99.3693
1 YES 03/15/13 2013 NA 40.6829 -99.3712
1 YES 09/26/13 2013 NA 41.7128 -96.0863
1 YES 12/01/13 2013 NA 41.4046 -97.3568
1 YES 12/12/13 2013 NA 41.9954 -104.0430
1 YES 12/14/13 2013 NA 41.1796 -98.4654
1 YES 12/22/13 2013 NA 40.6779 -99.3742
2 NO 02/18/14 2014 Cherry 42.8984 -100.4847
3 NO 02/24/14 2014 Cherry 42.7859 -100.9254

NA NO 02/27/14 2014 Cherry 42.7917 -101.0000
1 NO 04/23/14 2014 Knox 42.8369 -97.5108
1 YES 01/05/14 2014 NA 40.6913 -99.5343
1 YES 01/19/14 2014 NA 40.6779 -99.3742
2 YES NA NA 40.6551 -98.9919
1 YES NA NA 41.0024 -96.1688
1 YES NA NA 42.1977 -98.2061



