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ABSTRACT

During the past two decades, several articles in the South Dakota Academy 
of Science (SDAS) Proceedings have dealt with the maintenance and values of 
South Dakota’s Natural History Collections. In 2006, the SDAS submitted a 
resolution to the S.D. Board of Regents (BOR) with recommendations concern-
ing the future preservation of these collections. In 2008, SDAS President Nels 
Troelstrup suggested five action steps the SDAS could take to highlight the role 
of South Dakota’s natural history and organismal biology within our state.

In this paper, we provide an overview of several examples of current and former 
education and outreach programs that were directed at furthering the advance-
ment of education, awareness, and science relative to Natural History and Visual 
Arts Collections including examples of some programs that have endured better 
than others. Suggestions relative to future awareness, means of funding and de-
veloping education action plans for the SDAS members are presented.
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Several articles published in the past two decades of the Proceedings of the 
South Dakota Academy of Science have dealt with the values, utility, preserva-
tion, development, and management of the Natural History collections within 
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the state (Gabel et al. 2007; Troelstrup 2008; Gabel et al. 2015; Higgins et al. 
2015). In one article, Gabel et al. (2007) provided a tabular summary of esti-
mates of the number of biological specimens per taxonomic group (e.g., plants, 
fungi, insects, fishes, mammals, or birds; Table 1) and pointed out that nearly 
all institutions within the state have smaller teaching collections of the above 
taxonomic groups plus some representative examples of amphibians, reptiles, 
and fossils.

Table 1. Estimated numbers of specimens per taxonomic or fossil grouping that are archived at 
various institutions within South Dakota. Hundreds more biological and fossil specimens from 
South Dakota occur in archived collections in other states and countries.

Amphibians <1,000
Birds 3,000

Fish & Mussels 4,000
Reptiles <1,000
Insects 1,200,000

Mammals 3,000
Plants 113,000

Prehistoric Fossils >500,000

Recent advances in digital and computer capabilities have enabled greater vi-
sual access to the actual specimens of floral, faunal, and fossil collections or their 
habitats (Troelstrup 2008). Unfortunately, a trend exists whereby many of the 
natural history collections or individual items thereof have been deaccessioned 
and transferred to other qualified repositories under various justifications, includ-
ing the need for alternative use of space, funding, and personnel commitments to 
other administrative venues of choice. With respect to the aforementioned trend, 
in 2006 the SDAS approved and forwarded a resolution (Gabel and Hutcheson 
2006) to the South Dakota Board of Regents (BOR) recommending permanent 
assignment of ½ FTE to each of three state Universities relative to herbarium 
curation duties. In his 2007 SDAS presidential address, Troelstrup (2008: 11-
12) presented a list of five steps that Academy members should promote and 
implement with respect to the role of natural history collections and organismal 
biology instruction within South Dakota (Table 2).
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Table 2. Five steps the SDAS should take to promote instruction and awareness of natural history 
collections and organismal biology within South Dakota (from Troelstrup 2008:11-12).

1 The Academy should promote instruction in natural history and field study by  
environmental education groups and K-12 educators.

2 The Academy should promote collaboration among institutions with active field biology 
training programs. 

3 The Academy should promote integrated efforts in the study of biological questions at 
molecular, whole-organism, and ecosystem levels. 

4 The Academy should recognize and communicate the relevance of natural history  
programs, natural history collections, and field stations.

5
The Academy should promote face-to-face interactions between providers and  
stakeholders of biological information to communicate the relevance and contribution  
of all scientific disciplines toward improved understanding of how the World works. 

Collections and the Information-Education Dilemma. At many higher-
education institutions and at all levels of grade, middle, and high school educa-
tion, the global availability and accessibility of digital information programs via 
the internet has shifted many, perhaps most, of the hands-on laboratory and field 
trip education programs to electronically based programs that can be viewed on 
a variety of electronic gadgets and computers, many of which can be hand-held 
and/or be transported in a small pocket or backpack. In contrast, collections of 
biological teaching and reference specimens require much more additional space, 
faculty time commitments, and funding for storage, maintenance, transfer, re-
placement, or updating. Obviously, visual reproductions of biological specimens, 
whether hard copy photographs or electronically based digital images will initially 
equate to more cost effective use of funds and space; however, there are some 
critical elements of science and organismal biology that specimens can provide 
that visual images cannot. For example, by looking at an image of a bird feather, 
you might be able to describe its size, shape, color and patterns of color, etc., 
enabling you to identify which species of bird the feather represented, and in 
some cases, perhaps you could determine whether it came from a male or female 
bird and/or a young-of-the-year or an adult bird. However, if you were searching 
feathers for evidence of a chemical pesticide during your research, samples from 
an actual feather could be used for laboratory chemical analysis whereas the same 
could not be conducted solely from a visual image. For example, egg collections 
from the Victorian Period have been an excellent resource for comparative testing 
for evidence of environmental chemical changes. 

The aforementioned example is just one of many that identify the temporal val-
ues of biological specimen collections (a.k.a. Natural History Collections) to the 
education process and to society as a whole. It also identifies the temporal values 
of disseminating and communicating many facets of biology via digital technolo-
gies to peoples throughout South Dakota and our planet, including many that 
reside in very remote and isolated locations. With respect to incorporating speci-
men data from all of South Dakota’s Natural History Collections into web acces-
sible databases (Card et al. 2005). Gabel et al. (2007) reported that only one such 
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web database was completed at that time and it consisted of the Black Hills State 
University grass collection of more than 10,000 herbarium specimens. However, 
work was scheduled to incorporate a larger consolidated vascular plant specimens 
web database by 2009. Card et al. (2005) also recommended that such databases 
should be entered into international databases such as the Global Biodiversity 
Information Facility’s (GBIF) meta-database for collections of specimens from 
all over our planet.

However, completing a total web accessible database for all of South Dakota’s 
collections of biological specimens in the state’s institutions and museums and 
generating long-term funding and administrative support sources for the cura-
tion, maintenance, storage, protection and utility of these collections for now and 
in the future warrants the attention of the state’s citizens, elected legislators, and 
any philanthropic people and/or organizations with a purpose of enhancing edu-
cation achievement in South Dakota. Without some positive changes in funding 
and support for these ventures, the downward trend in our state’s biological in-
formation and natural resource education efforts will remain below par.

Implementing a Comprehensive Action Plan. The initial recommendations 
and suggestions leading to the development and implementation of an action 
plan for the future preservation and maintenance of South Dakota’s natural his-
tory/biological specimens collections were described in earlier SDAS Proceedings 
articles (Card et al. 2005; Gabel and Hutcheson 2006; Gabel et al. 2007; Troel-
strup 2008; Gabel et al. 2015).

One of the recommended tasks was the development of a web accessible da-
tabase for each of the Natural History Collections in the state. Work has begun 
and is progressing on this task relative to the herbarium collections at Black Hills 
State (BHSU) and South Dakota State (SDSU) Universities and for the fisheries 
collections at SDSU (Drs. Gary Larson and Katie Bertrand, pers.comm.). Similar 
work relative to the collections of insects, mammals, reptiles, and birds is still in 
the planning or early developmental stages. However, due to the lack of adequate 
funding and curatorial time allotments, the completion date for these databasing 
tasks remains uncertain.

With regard to funding, Gabel et al. (2007) pointed out that institutional fi-
nancial and curatorial support at adequate levels was unlikely in the near future 
for completing collections databasing and preservation upkeep. Furthermore, 
the likelihood for completion of these tasks would be doubtful without external 
funding sources (i.e., grants). They also pointed out that most of the databasing 
to date was supported via grant funding from the National Science Foundation 
and the National Fish and Wildlife Foundation.

Digital databasing is only one part of the task. For example, many of the her-
barium plant specimens may need to be remounted on newer acid-free paper 
and old labels may need to be replaced and/or upgraded. With specimens such as 
amphibians, reptiles, fish, etc. preserved in fluids, the kind or strength of fluids 
may need to be upgraded and old jars and lids may need to be replaced along 
with new labels. For museum specimens of birds and mammals, specimens need 
periodic cleaning and upgrading of label tags and replacement of metal pins used 
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in their attachment to paper folders, in addition to the potential replacement of 
specimens. All of the above examples require curatorial expertise and supplies, all 
of which require funds, labor, and skills training in curatorial procedures.

In South Dakota, we have Natural History/Biological collections that are used 
for teaching and display or for reference and research. Biological specimens in 
the teaching and display collections often consist of duplicate specimens that are 
subject to frequent handling by teachers and students, to changes in temperature 
and humidity, and to exposure to light, molds, insects, or other pests while out 
of their storage cabinets or containers. In most instances teaching and display 
collections are kept separate from the reference and research specimen collections 
for the above reasons. In contrast, the reference and research specimens tend to 
be handled sparingly and maintained according to standard curatorial protocols 
and guidelines. 

Unfortunately, few people in South Dakota have professional training with col-
lections management or are aware of standard procedures and Professional Codes 
of Ethics for collections managers, including such matters as documentation in 
master files of all procurements; loans, cataloging, gifts, purchases, exchanges, 
accession numbering, deaccession policies and criteria, methods of disposal, 
photography rights, and specimen care, maintenance and handling procedures. 
Currently, SDSU in Brookings has begun offering a Museum Studies Minor. 
This minor has five program areas: Art and Design; Education Programming for 
Children; Natural History/Gardens; American Indian History and Culture; and 
Agriculture Preservation. In contrast, the South Dakota School of Mines and 
Technology offers two relevant courses, one in Museum Collections Management 
and one in Museum Exhibit Design, both of which include laboratory practice 
experience. They also offer degrees in Geology and Paleontology Studies. 

Obviously there is a need for one or more University level degrees in Biological 
Natural History Collections Management in our state’s institutional curriculum 
offerings. Formal instruction and courses in Museum Registration and Collec-
tions Conservation should also be encouraged. This could be Action Item No. 
1 that the SDAS could adopt and provide leadership toward fulfillment. Action 
Item No. 2 for SDAS could consist of the adoption or development of a set of 
collections management manuals. The collections management manuals used by 
the South Dakota Art Museum at SDSU would be an excellent model to use for 
these developments. 

Action Items No. 1 and No. 2 could, for the most part, be accomplished via 
work committees consisting of, but not limited to, SDAS members. Much of 
the work could be done via internet connections and a minimum of face-to-face 
committee meetings, but when necessary, the SDAS could provide participants 
with partial funds for travel, lodging, and meals.

Action Item No. 3 would involve much more work because it would entail an 
in-depth inventory of the kind and number of biological specimens per category 
of organisms, (e.g., plants, birds, insects, fossils, etc.) and an estimate of sub-tasks 
such as remounting, label or tag updating/replacement, cleaning, and a condition 
quality rating as per teaching specimens or reference and research specimens, etc. 
Gabel et al. (2007) provided an inventory summary (Table 2) of Natural History 
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Collections at South Dakota institutions. They also noted that nearly all institu-
tions in South Dakota have small teaching collections of biological specimens 
(Table 2).

In addition to the collections of biological specimens, various sized fossil col-
lections exist at SDSU, BHSU, the SD School of Mines and Technology, and at 
various archeological sites and national or state parks in the state. Many of these 
fossil records are also archived in web accessible pictorial data bases.

In some instances, Action Item No. 3 might be accomplished in one or two 
days’ effort by a multiple-person team as in the case of the bird collection at Au-
gustana University, (Amy Lewis; pers. comm.). In other situations, Action Item 
No. 3 might require a team of six or more people working for one or two days 
to inventory teaching, display, reference, and research collections (e.g., the avian 
collections at SDSU and the W. H. Over Museum at the University of South 
Dakota in Vermillion).

According to Gabel et al. (2007), Action Item No. 3 for plants, fungi, fishes, 
mollusks, and mammals would require much greater effort, and as such, they 
would require extensive labor and substantial funding sources; and in all prob-
ability these funds and labor forces would need to be provided from external 
sources other than the SDAS or from University/Museum budget and personnel 
allotments.

Action Item No. 4 would involve the completion of entering all of the teach-
ing, display, reference, and research collections of South Dakota’s natural history 
biological and fossil specimens into web accessible databases concerning our 
collection archives. According to Gabel et al. (2007), extensive work on this task 
has been accomplished for the grasses collection at BHSU. Thus, the procedure 
and methods for accomplishing multiple web-accessible databases for the state’s 
Natural History Collections are in an operational status. However, Action Item 
No. 4 will undoubtedly require the largest labor and funding sources to complete 
the entire task. As with Action Item No. 3, funds necessary to complete Task No. 
4 will probably need to come from external sources (i.e., grants or gifts).

Even though technological advances in computer and digital internet capabili-
ties and capacities since the 1960’s have greatly influenced decisions relating to 
data collection, archiving, and accessibility, these decisions also often affect the 
allotment of funds, personnel, and work or laboratory space. The web-accessible 
databases enable global exchanges of collections information almost instantly at 
the click of a button (Troelstrup 2008); however, the archived tenure of elec-
tronic digital files is uncertain as evidenced by frequent changes in data storage 
technology and media during the past 20 years. In contrast, properly printed ink 
documents have existed in readable conditions for hundreds of years in libraries, 
etc. Herein lies an archiving decision dilemma relative to collections data and 
documentation. The logical solution to this dilemma would be to retain data in 
both electronic and printed formats for archiving purposes. If in doubt, revisit 
the Y2K concerns as we entered the new millennium.
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Enhancing Student and Citizen Knowledge and Awareness of South Da-
kota’s Natural History and Visual Arts Collections. Providing access to archived 
collection data is one thing. Enhancing student and citizen awareness of their 
existence, values, and uses is another thing which equates to Action Task No. 5. 
The first steps in Action Task No. 5 is to identify audiences and their demograph-
ics. State demographic surveys data for 2015 indicated total population for South 
Dakota was about 858,000 individuals, and the fall census for all students in 
grades K-12 was about 131,000 or about 15% of the total population. The K-12 
student totals include numbers from public, private, church, tribal, and home 
schooling, all of which were taught by 9,326 teachers.

Of the 12 universities and colleges in South Dakota that offer degrees or mul-
tiple courses in Natural History, Biology or Ecology, 8 are public, 4 are private, 
and 3 are designated as tribal colleges of which 2 are among the public institu-
tions and 1 is a private institution. In 2012, the spring enrollment for all 12 
of these institutions was 43,863 students, and 27,111 (62%) of them attended 
SDSU, USD, or BHSU where the largest curricula in Biology and Ecology were 
offered. In addition to South Dakota’s adult and student populations, millions 
of locals and nonresidents venture or travel annually within South Dakota. The 
second step in Action Task No. 5 is to identify examples of the various kinds of 
information transfer that could be used to enhance public knowledge and aware-
ness of Natural History Collections.

Examples of Past and Current Options Employed to Enhance Citizen and 
Student Knowledge and Awareness of Natural History and Visual Arts Collec-
tions. With few exceptions, the earliest botanical specimens used in our teaching 
and research collections were collected in 1804 or later (e.g., Gabel et al. 2015). 
For all practical purposes, the first government-sponsored science project in the 
United States of America was the Lewis and Clark Expedition (the Corps of 
Discovery) that went through what is now South Dakota. Likewise, many of the 
earliest visual art records of Native American Indians including their clothing, 
ceremonial, and other cultural items come from paintings and sketches made 
during the first 50 years of the 1800s. Black and white photos soon followed, 
e.g., G.A. Custer’s forays into the Black Hills. Visual art and artifacts provid-
ing evidence of Natural History specimens of flora and fauna occur in several 
public and private collections, including those at the Dakota Territorial Museum 
in Yankton; the S.D. State Historical Society Museum associated with the S.D. 
Cultural Heritage Center in Pierre; the W.H. Over Museum in Vermillion; the 
AKTA Lakota Museum and Cultural Center, Chamberlain; the Journey Museum 
in Rapid City and the South Dakota Art Museum in Brookings.

If we accept that college students that have taken some courses in botany, wild-
life, fisheries, organismal biology, environmental ecology, entomology, agricul-
ture, archeology, geology/paleontology, etc., will have been made aware of some 
of the state’s natural history collections, their values and utility, we soon realize 
that a larger segment of South Dakota’s people have very little or no knowledge 
of these collections. Unfortunately, South Dakota isn’t the only state in which the 
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presence and utility of Natural History Collections are largely unknown amongst 
its citizens. 

Historically, several approaches to increase citizen knowledge and awareness of 
Natural History Collections have been tried. 

Example 1: In the late 1970’s, action toward a consolidated state facility for the 
preservation and utility of New Mexico’s paleontological resources was initiated; 
however, it eventually became a comprehensive Museum of Natural History Col-
lections and Exhibits. Initial capital cost estimates for facilities were between 10 
and 20 million dollars; exhibit capital cost estimates were between about 1 and 5 
million dollars, and annual operating cost estimates ranged from about 600,000 
to 1.9 million dollars per year. It was subsequently completed in Albuquerque 
and is currently recognized as one of the state’s highest tourism and citizen 
education impact facilities. Considering recent state budgets in South Dakota, 
obtaining public funding for a facility similar to New Mexico’s is highly unlikely.

Example 2: Mobile science labs or museum exhibits have been used to expose 
students to natural history exhibits and to learn about current science concepts, 
field research and laboratory equipment and practices, and how the scientific 
method is used to solve space age, environmental, agricultural, or life needs prob-
lems. Mobile science labs and exhibitions are applicable options for any type of 
school, but they may be most beneficial to school children in small and/or rurally 
isolated schools. Mobile science education programs are still being used in some 
states and in most instances have required external funding sources (grants/gifts) 
in order to sustain their operational status.

South Dakota also had its own “Science on the Move” education program dur-
ing a 6-year period (2003-2009). The majority of funding for the project’s 6-year 
duration was provided from the Governor’s Future Fund and was coordinated by 
BHSU’s Center for the Advancement of Math and Science Education (BHSU/
CAMSE). South Dakota’s “Science on the Move” project raised student aware-
ness of science as a discipline and as a career opportunity amongst K-12 students 
in South Dakota. Over the duration of the project, the two mobile science labs 
traveled to 139 (86%) of the state’s 161 public school districts, 25 private schools, 
and 5 schools administered by the Bureau of Indian Affairs. The majority of these 
districts and schools received multiple visits in multiple years, with visits typically 
spanning one to four days.

Over 185,000 South Dakota students or about 31,000 per year were exposed 
to lab activities onboard these vehicles. The mobile labs were also visited by 
general audiences at special events like South Dakota Space Days, the state fair, 
and an open house at the Sanford Underground Research Facility at the former 
Homestake gold mine in Lead, SD.

Preparing science teachers to host Mobile Science Labs was accomplished 
through weeklong institutes held each summer. During the 6 years, over 400 
teachers participated in these professional development opportunities, deepening 
their science content knowledge and building their instructional capacity.

South Dakota’s 6-year “Science on the Move” project cost 2.1 million dollars 
and the annual operating cost averaged $350,000. At the end of the 6th year, no 
new funding sources became available, and so the project was terminated. How-



Proceedings of the South Dakota Academy of Science, Vol. 95 (2016) 35

ever, beyond the direct benefits to K-12 students and the general public, a wide 
array of new curricular materials was developed and overall teacher capacity was 
increased. Advice for future efforts as well as instructional resources that were 
generated are maintained online for the foreseeable future by way of a BHSU/
CAMSE Website—www.camse.org/scienceonthemove.

Example 3: South Dakota has several types of indoor/outdoor natural his-
tory learning programs and/or outdoor experience programs ranging from city, 
state, and federal parks to interpretive signs and displays in various buildings and 
outdoor settings. Collectively these programs attract over 10 million visitors an-
nually (Table 3), enabling us to increase citizen awareness of our natural history 
collections via several types of media (Table 4). Three of the larger programs are 
the two “Outdoor Campus” programs of the S.D. Department of Game, Fish 
and Parks—one in Sioux Falls and one in Rapid City. A third such program is the 
Environmental Education Center of South Dakota (EECSD), which is housed in 
the S.D. Discovery Center in Pierre. The mission and goals of all three programs 
are to increase citizen and teacher’s awareness and knowledge of South Dakota’s 
natural history and environmental resources to help preserve our outdoor heritage.

Table 3. Estimates of the average annual number of citizens visiting natural history areas, state 
historic sites, learning centers, and education programs in South Dakota. Plus, a few examples of 
visitor numbers at *general public activities in the state. Many of these visitors can be apprised 
of South Dakota’s collections of Natural History specimens via informational poster boards that 
are strategically placed at each of these venues.

S.D. Art Museum, Brookings 130,000
S.D. Ag Heritage Museum, Brookings 10,000-20,000
SDGF&P Outdoor Learning Center, Sioux Falls 100,000
SDGF&P Outdoor Learning Center, Rapid City 95,000
Sertoma Butterfly House, Sioux Falls 82,000
South Dakota Discovery Center & Environment Education Center, Pierre 18,000
Mammoth Site, Hot Springs 110,000
Museum of Geology, Rapid City 26,000
National Grassland Visitor Center, Wall 22,000
Akta Lakota Museum & Cultural Center, Chamberlain 25,000
South Dakota State Parks >7.5 million
Mount Rushmore >2.4 million
Crazy Horse Memorial > 1 million
Mitchell Prehistoric Indian Village >13,000
*Corn Palace, Mitchell 500,000
National Wildlife Refuges (Sand Lake, Lake Andes, LaCreek and Waubay) 57,000
Gavins Point National Fish Hatchery >100,000
*Hunting and Fishing licenses (resident) >235,000
*Hunting and Fishing licenses (non-resident) >203,000
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Table 4. Examples of various education programs used to increase awareness and knowledge of 
South Dakota’s natural resources.

The Outdoor Campus Education Programs
Environment Education Center’s Envirothon Competition

S.D. Project Wet—Watershed Education
SD Project WILD

S.D. Leopold Education Project
Visual Thinking Strategies—S.D. Art Museum

Environmental Analysis Lab Activities
Junior and Advanced Paleontologist Programs

AtLatL Throwing Program
Washington Pavilion of Arts and Science
Education Center at the Great Plains Zoo

SDGFP Outdoor University
SDGFP Becoming an Outdoors Woman

Estimated outdoor learning programs average about 25,000 participants in 
classes and events per year and 100,000 total visitors (Table 3) at the Sioux Falls 
campus, 20,000 participants and 80,000 visitors per year at the Rapid City cam-
pus, and 3,000 participants and 18,000 visitors at the Discovery Center and the 
Environmental Education Center Programs in Pierre. In addition to their pro-
grams, EECSD Center staff also sponsor the South Dakota Envirothon competi-
tion for high school students and the SDECO Digital Photo Contest for pictures 
of outdoor nature scenes, flora, and fauna; i.e.—visual history collections.

Example 4: Fossilized plants and animals can be viewed as time travel specimen 
collections that have been preserved by nature for thousands and/or millions of 
years. Fossils become preserved in soil and sediment deposits such as South Da-
kota’s badlands area, in caves, wetlands, tar pits, etc. (e.g., The Mammoth Site of 
Hot Springs, S.D.). Petrifaction occurs in sediment; then fossils become exposed 
later through erosion. Paleontology studies have also provided evidence of a ma-
rine record, including unexpected environments and conditions of preservation 
that were/are in the northern Great Plains region. 

More recent fossils and artifacts of a cultural nature are excavated with respect 
to the first people occupying what is now South Dakota; e.g., the excavations 
along the Missouri River, at Mitchell. Some are recognized as archaeological digs; 
others as paleontology excavations.

Ironically, we are faced with shortages of personnel and budgets for preserva-
tion, curation, and maintenance of our teaching and research collections that are 
less than 200 years old even when we are aware of the importance of preserved 
fossil specimens that are thousands of years old, yet they provide us with clues to 
past climates, peoples, flora, fauna, etc.
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Example 5: South Dakota has a variety of “living natural history collections 
and exhibits” including zoos in Sioux Falls, Rapid City, and Watertown. Other 
types include the Sertoma Butterfly House in Sioux Falls; the Reptile Gardens 
and Bear Country in the Black Hills; wild buffalo, wild sheep and goats, prairie 
dog colonies, deer, elk, fish in hatcheries, pronghorn, and hundreds of species 
of birds and insects, many of which inhabit privately-owned woodlands, shrub-
lands, grasslands, and wetlands. 

Organized educational and awareness programs relative to most of the living 
natural history collections are mostly limited to zoos and state and federal parks. 
Otherwise any interpretation or visual information is available mostly via passive 
materials such as signage, brochures, taped talks, etc.

Example 6: South Dakota Public Broadcasting (SDPB) provides radio and 
television outreach programs that educate, enlighten, and entertain citizens and 
students all over the state. SDPB television broadcasts more than 150 hours of 
local programming per year and 65 hours of children’s educational programming 
each week. SDPB radio broadcasts 24 hours per day, with 40 hours per week 
devoted to local programming. Online content can be accessed at SDPB.org.

Some currently on-going SDPB programs that could be adapted “in like fash-
ion” for the state’s natural history collections include the laboratory “Dissection 
Videos” that are being used for classroom instruction, and the “Science Resourc-
es”, and “Dakota Pathways” programs (Steven Rokusek; Education Resources and 
Services Specialist: pers. comm.).

Recommendations to the Academy Relative to Means of Enhancing Citizen 
Knowledge and Awareness of South Dakota’s Natural History Collections 
and Their Care and Maintenance. The following concepts are offered with full 
knowledge of the current demands for institutional space, base funds, and per-
sonnel support time. 

1.  That updated specimen collection, preparation, and maintenance manuals 
be prepared for each type of specimen collection (e.g., birds, plants, fish, 
etc.) and be made available in all institutions, museums, etc.

2.  That all written files, images, records, labels, tags, and field collection note-
books/diaries be maintained in both hard copy and digital copy reposito-
ries. We caution the fact that digital records and images are fairly recent 
technological developments and as such the life-tenure of such records is 
still unknown.

3.  That teams of personnel be trained in proper techniques of cleaning speci-
mens, keeping hard copy and digital records current, and ensuring proper 
storage of specimens. We also suggest that training and attention be given 
first to the smaller collections so that progress toward the overall comple-
tion of goals can be documented. Collectively, the smaller teams could 
then be directed to the larger collections.

4.  That the Academy sponsor the production of posters, videos, and TV and 
radio programs addressing the values and existence of the state’s Natural 
History collections. Although several articles and books (e.g., Carson 
2002; Dosch 2007; Gabel et al. 2007; Ponder et al. 2001; Rogers 1980; 
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Suarez and Tsutsui 2004; Troelstrup 2008;) have addressed the values 
and valuations of Natural History Collections, the Academy could help 
identify some specific values to the citizens of South Dakota. For example, 
voucher plant specimens were used to validate law enforcement and litiga-
tion efforts relative to crime evidence in southeast South Dakota (Gary 
Larson, pers. comm.), and feathers, bone, and hair samples have been used 
frequently in wildlife violation cases (S.D. Game, Fish and Parks, pers. 
comm.). Furthermore, the field of genomics and gene sequencing, etc. has 
forced more need for and attention to Natural Resource Collections in or-
der to characterize evolutionary changes in time and space—i.e., answering 
the “compared to what” questions in science. It is our opinion that the best 
avenue for reaching all citizens and educators is via SDPB programs and 
videos which are also the most cost effective means. The second best venue 
is the production of brochures and poster boards that can be displayed at 
sites of high visitor traffic and in schools, etc. In brief, we agree with Tro-
elstrup’s (2008) advice that the Academy should become “more proactive” 
on these matters.

5.  That the Academy should use its 501c3 not-for-profit status relative to 
applications requesting more funds to support (1) a more ”proactive 
program” directed at increasing citizen awareness and education about 
our Natural History Collections; (2) to cover expenses needed to update 
the collection maintenance manuals for each major collection type (e.g., 
plants, fishes, mammals, birds, insects, mollusks, etc.); and (3) to cover 
expenses (mainly travel and supplies) relative to digitizing specimen im-
ages and records, and (4) to provide funds for the purchase of supplies, 
protective cases and containers that meet the designated museum quality 
standards for each collections type.

6.  That the Academy should work with universities to develop curricula with 
Biological Natural History Collections Management courses, some of 
which could be offered online. That the Academy should consider if there 
is a place for volunteers in this effort, such as the use of AmeriCorps or 
others.

DISCUSSION, SUMMARY, AND RECOMMENDATIONS

Recent estimates indicate that approximately 2 million specimens representing 
South Dakota’s flora, fauna, and fossils exist in various repositories within the 
state. Thousands more exist in collections and repositories elsewhere. Nearly all 
of these specimens contain some type of taxonomic labeling plus some collection 
information such as the collector, the date, and often some information about 
the collection location and the general types of habitat in which it was found. 
Paleontological evidence from fossil specimens indicates that various taxa histori-
cally existed in the state during the past millions of years. Archaeological evidence 
confirms that many species were used for food, medicine, shelter, weapons, orna-
mentation, etc. by humans that occupied the area that is now South Dakota for 
as long as 7-12,000 years B.P, and perhaps longer.
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For many of the taxa in these collections, specimen sample size is very limited 
due, in part, to insufficient funding for collection efforts or by the availability of 
only a few people with expertise in specimen collection, preparation, and pres-
ervation management. For the most part, funding limitations plus some recent 
competing demands for space at most institutions has resulted in a downward 
trend in specimen collection and preservation and an increased interest in and 
effort toward the development of web accessible data bases of the collections. 
However, progress toward completion of this type of action plan is also limited 
due largely to a lack of adequate funding, the availability of equipment, and/or 
personnel trained with its use. For whatever reason, some collections have recent-
ly been transferred or gifted as orphaned collections to another repository. Even 
though these specimens still exist elsewhere, such transfers are just one means of 
losing a part of the state’s research and education antiquities and heritage. 

With respect to the future of the state’s biological and fossil specimen col-
lections, the primary obstacles addressed in earlier articles, several of which are 
cited in this paper, were concerned with funding sources, especially with funding 
sources that were dedicated and long-term. Examples of some dedicated, annual, 
long-term funding sources that are possible include foundations, and prescribed 
or mandatory fees, such as university support or student activity fees that are 
currently collected at most institutions in support of university services, liberal 
arts (e.g. plays and musicals), and sports events. Prescribed activity fees are often 
collected at a set rate such as $20/credit hour per semester. For example, if the ac-
tivity fee rate was set at $20/credit hour and the average student course load was 
10 credit hours/semester for a student population totaling 10,000 individuals; 
the university activity account would receive $2 million for that semester from 
activity fees alone. If a similar dedicated fee could be mandated in support of the 
existing biological and fossil collections and the reserve specimens on-hand and /
or any legitimate efforts to obtain new additions to these collections, it would be 
a great achievement in support of future research and education efforts in South 
Dakota. Some examples of periodic short-term funding sources include institu-
tional discretionary overhead funds and outside funds obtained from grants, and 
gifts.

In summary, obtaining funding sources to support South Dakota’s natural 
history collections, whether dedicated and long-term in nature or from short-
term sources, is feasible, but not without the collective efforts and support of the 
general public, teachers and administrators, elected or appointed individuals of 
the state’s Board of Regents and/or legislature, and a leadership commitment by 
members of the South Dakota Academy of Science and other professional groups 
within the state. 

In closing, we recommend that the SDAS Executive Committee should con-
sider recruiting a volunteer task group of SDAS members with the purpose of 
forming a working committee or a group of working committees, composed of 
individuals willing to dedicate time and leadership toward the development of 
guidelines for obtaining funds and public support to ensure the future of the 
historical biological and fossil collections within the state.
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