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Accuracy versus Precision
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The biggest change in the coming years will be the recognition that 
georeferencing is a key element of description, retrieval, evaluation, 
visualization, and use in information systems of all types – not just in 
geographic information systems and not just associated with maps and 

geospatial datasets. It will be the realization that when informal 
georeferencing with place names is linked to formal georeferencing with 
coordinates or other spatial referencing systems, the result is new and 

powerful capabilities for information retrieval and analysis. – Linda L. Hill, 
Georeferencing: The Geographic Associations of Information, 2006.



Power of Distributional Records

FIGURE 1. Distribution of Labidesthes sicculus (blue dots) and L. vanhyningi
(red squares) examined in this study. Stars indicate type localities.

Taken from: Werneke, D. C. and J. W. Armbruster. 2015. Silversides of 
the genus Labidesthes (Atheriniformes: Atherinopsidae). Zootaxa
4032 (5): 535-550



Power of Distributional Records



Evolution of Georeferencing at NCSM

Using paper maps

Using mapping software + established 
georeferencing standards

Using paper maps + mapping software



Confidence Levels

Confidence Description
L0 Precise location known
L1 The linear site is known to be no more than .5 mi. long.
L2 The linear site is known to be no more than 1 mi. long.
L3 The linear site is known to be no more than 2 mi. long.
L4 The linear site is known to be no more than 6 mi. long.
L5 The linear site is known to be no more than 25 mi. long.
L6 The linear site does not exceed a  distance equal to 1/2 the state.
L7 The linear site does not exceed a  distance equal to diameter of the state.
S0 Precise location known, plus/minus 200'.
S1 Location known to be within a circle 1/4 mi. in diameter.
S2 Location known to be within a circle 1/2 mi. in diameter.
S3 Location known to be within a circle 1 mi. in diameter.
S4 Location known to be within a circle 2 mi. in diameter.
S5 Location known to be within a circle 5 mi. in diameter.
S6 Location known to be within a circle 15 mi. in diameter.
S7 Location known to be within a county.
S8 Location known to be within 1/2 of the state.
S9 Location known to be within the state.

S10 Location unknown.

The Confidence Levels were taken from the Scale 
of Relative Certainty (with slight modifications) 
which was written by Dr. Eric H. Metzler and 
published in the Association of Systematics 
Collections October 1994/ vol. 22 no. 5 newsletter. 



Revitalizing our Georeferencing Standards



Incorporation of New Georeferencing Methods

Training & testing

Questions/Issues New Revitalized 
Standards in Use! 

Additions/Changes



Issues with Georeferencing
Vague Locality Information



Little River, North Carolina

Issues with Georeferencing
Vague Locality Information



Box plot Violin plot = Box plot + rotated 
kernel density plot on each side



Time Trials



The Funding Problem



The Funding Problem
High Throughput versus Research Ready

High throughput and research ready…why? Staff! Not high throughput but research ready…why? Staff!



Verbatim Coordinates = ca. 5 minutes
1 person/6 hours per day = 72 localities/day
1 month (20 days) = 1440 localities/month

5 people/6 hours per day = 360 localities/day
1 month (20 days) = 7200 localities/month

Other localities = ca. 9.5 minutes
1 person/6 hours per day = 38 localities/day
1 month (20 days) = 758 localities/month

5 people/6 hours per day = 189 localities/day
1 month (20 days) = 3789 localities/month



How do we ensure that Uncertainty Data is used by 
anyone that uses our data?



Use of Data



How can we best communicate to funding agencies 
the need to use these methods/standards?



Are the protocols and standards that we have 
right now flexible enough for every situation?



What can we do to further help museums in 
their implementation?









The Art of Georeferencing

Questions?
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