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WHAT WE DO

Invertebrate Ecology Inc. (IE) specializes in the ecology of invertebrate fauna found in the Inland Pacific
Northwest, Rocky Mountains and other ecoregions. Located in Moscow, northern Idaho, we provide assistance
to clientele on many aspects of aquatic and terrestrial entomology, environmental assessment, weed biocontrol,
integrated pest management and invertebrate-plant interactions including host plant-pollinator relationships.

Services that IE provides include:

A The development of sampling plans and experimental designs

A Aquatic and terrestrial invertebrate sampling

A Surveys of native or exotic invertebrate species including biocontrol agents

A Sample processing

A Identification of invertebrate specimens (benthic and terrestrial)

A Biomass estimation and calculation of secondary production

A Data analysis (all kinds)

A e.g. univariate, multimetric, fine and coarse scales, landscape, etc

A Indicator species analysis, calculation of metrics and guilds (e.g. IBI, diversity, richness, % dominants, %

tolerant and intolerant species, species composition, clingers & shredders, etc.)
A Data interpretation

A Assistance with report writing and publications

Invertebrate Ecology has expertise in the taxonomy and biology of invertebrates including insects, spiders,

myriapods (millipedes, centipedes, etc.), mollusks (snails and slugs) and crustaceans. However, our knowledge in



http://www.invertebrateecology.com/
mailto:timhatten@invertebrateecology.com
mailto:maxwell_jill@hotmail.com

the realm of sampling and experimental design also lends itself to investigations of flora and vertebrate species.
We offer excellent prices and customize our services for each client that we work with. We provide great quality
work and are less expensive because of low overhead and few indirect costs. Our clients include The Kootenai

Tribe of Idaho, The Yakima Tribe, The University of Idaho (see below), and more. Visit our website at

<www.invertebrateecology.com> for more information about IE.

CURRENT PROJECTS

Invertebrate Index ofBiological Integrity for the Kootenai River watershed

Invertebrate Ecology (IE) is contracting with the Kootenai
Tribe of Idaho on a multiyear Operational Loss Assessment
(OLA) within the 500 yr floodplain of the Kootenai River.
The project area covers over 100 miles extending from Libby
Dam near Libby Montana, down through Bonner’s Ferry in
Idaho, and out to Kootenai Lake in British Columbia,
Canada. Many terrestrial invertebrates are found in specific
habitats and are responsive to changes in their environment.

They have often been used, therefore, as indictors of

disturbance and habitat quality. Invertebrate Ecology has - _

been contracting with the Kootenai Tribe to develop an The Kootenai River in the Montana portion of the study
invertebrate-related multimetric index of biological integrity (IBI). Indices of Biological Integrity incorporate
multiple biological attributes including abundance, number of species, diversity but also functional guild, trophic
level metrics, population statistics, and landscape level metrics. To
this end IE has assisted tribal biologists with sampling, invertebrate
identifications, data analysis, metric calculation, IBI calibration and
report writing. More than 200,000 invertebrates have thus far been
identified (and counting) and categorized by trophic level and
functional guild, and various metrics for use in an IBI have been

calculated. Emphasis to date has been on the development of a

terrestrial IBI, but attention is also being focused on the

development of an aquatic IBI in the watershed.
Kootenai NatiorBiologistRoland Capilsetting a
pitfall trap in the Kootenai River floodplain.
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Study of Benthic Invertebrate Communities of the Twisp River

Invertebrate Ecology is contracting with Yakama
tribal biologists to inventory and characterize the
benthic invertebrate community in the Twisp River of
E. Washington. Historically, salmon carcasses left
after the spawn contributed to marine derived
nutrient loads in streams with anadromous salmon
runs such as the Twisp. The decline of these runs has
resulted in nutrient deprivation in many streams,
affecting benthic invertebrates and salmonid species

that feed on them. Therefore, the Yakama Nation is

Yakama Nation biologistraig Mottsampling benthic
invertebrates in the Twisp River, WA.

conducting a nutrient addition study to determine the benefits of adding nutrients back into the Twisp River.

Benthic invertebratespecimens ready for
identification.

Thus, invertebrate populations and communities are being studied
during pre- and post-nutrient addition time periods. Benthic
macroinvertebrates are being collected in the field by tribal
biologists, while identifications (to the species level), functional
feeding guild assignments, diversity metric calculations and biomass
and secondary production estimates are being performed by

Invertebrate Ecology for use in food web and bioenergetics models.

BeePollinator Study

Invertebrate Ecology (IE) is at the center of a multiyear study with
the University of Idaho, USDA- Agricultural Research Service, and
local conservation groups to measure habitat fragmentation effects on
pollinators and pollinator-plant interactions in Palouse Prairie. The
Palouse Prairie is an endangered ecosystem with less than 1.0% of the
original prairie remaining (http://palouseprairie.org/). However,
remnant patches of Palouse Prairie are remarkably diverse providing
habitat for rare plant species (e.g. Spalding’s catchfly, Jessica’s aster,
Palouse thistle, Palouse milkvetch, Palouse goldenweed, etc.),

amphibians, reptiles, birds, mammals and many invertebrate species

(http://palouseprairie.org/ppfdb.html).

Dr. Timothy D. Hatten, CEO of Invertebrate
Ecology Inc., showing off some pinned bee
specimens from a multidisciplinary beellinator
study ongoing on the Palouse.
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In Phase I of this project, IE is working with its partners to survey the bee fauna of five prairie remnants. Thus far
approximately 5,000 bees comprised of 18 genera, five families and 61 species have been identified. Of the Apidae
species captured, approximately 500 are bumble bees comprised of 12 species. More information from this
important study will be forthcoming. In Phase II, IE will contract with partners to elucidate specific

plant-pollinator interactions.
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KEY PERSONNEL

Timothy D. Hatten, Ph.D.
A. Background

After completing his undergraduate degree, Dr. Hatten spent 2 years in Niger, W. Africa serving in the Peace
Corps. During this time he collected field data on drought tolerant tree cultivars, provided hands-on
instruction in adobe stove construction for fuel wood conservation, supervised the implementation of drinking
wells and an assortment of village development projects. Afterwards, Dr. Hatten spent four years as a Soil
Conservationist with the USDA, Natural Resources Conservation Service, providing technical assistance to
private land owners concerning cover cropping, irrigation water management, stock watering systems, pasture
and grazing management systems, etc. Next he spent six years working as the liaison for the NRCS and
EPA’s Agriculture Initiative. In this capacity Dr. Hatten identified and supported innovative agricultural
projects that reduced agricultural pollutants while advancing sustainable agriculture within priority water and
air basins of California’s Central Valley. Extension and planning models promoted by the Agriculture
Initiative included; Coordinated Resource Management Plans (CRMPs), Stewardship, Farmer-to-Farmer
education, Biologically Integrated Orchard Systems, Biologically Integrated Farming Systems and Integrated

Pest Management.

After six years as a liaison, Dr. Hatten returned to school where he received an M.S. and Ph.D. in
Entomology from Washington State University and the University of Idaho, respectively. His M.S. research
focused on the development of sampling methods for pests and natural enemies on greenhouse rose, while his
Ph.D. examined the effects of agricultural practices and habitat fragmentation on the diversity of terrestrial
invertebrates in the Palouse region of Idaho. His graduate course work and research provide Dr. Hatten with
broad skills in ecology, entomology and sampling methodology, and expertise in the taxonomy of terrestrial

and benthic invertebrates.




More recently, Dr. Hatten conducted postdoctoral research on the effects of thermal and non-thermal

management systems on pest and natural enemies of dry-land Kentucky Bluegrass seed systems. Dr. Hatten

has published numerous papers in the scientific literature (see Publications by Personnel) and continues to

present his findings at professional meetings. Dr. Hatten initiated Invertebrate Ecology Inc. (IE) in 2007, and

since this time IE has completed several contracts with the Kootenai Tribe of Idaho, the Yakama Nation of

Washington State (see above for project descriptions), and been instrumental in leading a pollinator study on

the Palouse of N. Idaho and E. Washington with the University of Idaho and the USDA, Agricultural

Research Service.

. Professional Preparation

A University of Idaho, ID
A Washington State University, WA
A University of Arizona

. Professional Appointments

>\

2006-Present
2007-2009
2005-2006

1994-1999
1988-1993

> > > > >

1986-1988

. Expertise

Entomology
Entomology

Natural Resources Mgt.

President, CEO
Postdoctoral Researcher

Fellow, NSF IGERT program
Liaison
Conservationist

Volunteer, W. Niger

Ph.D., 2006
M.S., 2002
B.S., 1984

Invertebrate Ecology
University of Idaho
University of Idaho

EPA & USDA, NRCS
UDSA-NRCS
US Peace Corps

A Watershed level analysis, Coordinated Resource Management Planning, Farmer to Farmer education and

Interest Based Planning

>\ >\ >\ >\ >\

Analysis of parametric, nonparametric, fine- and coarse-scale data

Biologically based farming systems, conservation biocontrol, IPM, natural enemies, common pest species
Fire, community and landscape ecology with emphasis on invertebrate fauna

All aspects of sampling, collecting, processing and identifying invertebrates (terrestrial and benthic)

Calculation of a diverse array of biotic metrics for terrestrial and benthic invertebrates including: EPT

richness, % dominant, % tolerant or intolerant taxa, composition, richness, diversity, etc.

>\

Report writing and publishing (see PUBLICATIONS BY PERSONNEL below)




Russell C. Biggam
A. Background

Mr. Biggam has extensive professional experience in terrestrial and aquatic entomology. After receiving his
B.S. in entomology from the University of Idaho, he worked as a Scientific Aid for numerous faculty
members over a 40 year period. In this capacity he helped conduct invertebrate-related research studies in
numerous habitats (aquatic and terrestrial) and bioregions. His responsibilities included sampling,
identifying and storing terrestrial and benthic invertebrates, as well as recording and inputting all invertebrate
and environmental data into spreadsheets and databases. In addition, Mr. Biggam has contracted-out his
expertise to private companies mandated to perform bioassessments of regional streams, including the Plum
Creek Timber Company (see Professional Appointments). While Mr. Biggam’s background is broad and
extensive, his strongest area of expertise is identification/enumeration of benthic invertebrates. Mr. Biggam
can identify most benthic macroinvertebrates found in the Pacific Northwest to the genus- and species level, and has
an expert understanding of their biology including functional roles and ecological niches. Mr. Biggam is an
accomplished scientist as demonstrated by numerous publications in the scientific literature (see Publications
by Personnel). Moreover, Mr. Biggam was responsible for running the benthic invertebrate labs for Dr. Merle
Brusven and Dr. James “Ding” Johnson when the University of Idaho was known for its aquatic entomology

program. Hence, he also has strong teaching and instructional skills.

B. Professional Preparation

A University of Idaho, ID Entomology and Biology B.S,, 1973

C. Professional Appointments

A 2008-2010 Chief Taxonomist Invertebrate Ecology

A 1981-2008 Taxonomist-Instructor University of Idaho

A 1973-1981 Technician-Taxonomist University of Idaho

A 1968-1972 Scientific Technician University of Idaho
D. Expertise

A Identifications of larval and adult benthic and terrestrial invertebrates
A Identification of PNW benthic invertebrates to genus and species level

A Aquatic and terrestrial sampling techniques and methodologies




A Biology and ecology of invertebrates

A Data input, formatting and basic analyses

Roderick Sprague IV
A. Background

Mr. Sprague has over 20 years of professional experience in entomology. For 14 of these years he worked as a
taxonomist/aid in the W. F. Barr Insect Museum at the University of Idaho. Here he developed strong
expertise in insect identification, pinning, pointing and storage. Subsequently, Mr. Sprague worked as a
taxonomist in the labs of Dr. Hatten and Dr. Looney, identifying and pinning a myriad of terrestrial taxa. He
also has experience with data recording and input into spreadsheets. Moreover, Mr. Sprague also has

knowledge of the gastropod, amphibian and reptile fauna of the Inland Pacific Northwest.

B. Professional Preparation

A University of Idaho, ID Entomology B.S., 2008

C. Professional Appointments

A 2007-Present Taxonomist/ curator Invertebrate Ecology

A 2002-2004 Taxonomist University of Idaho

A 1993-2001 Custodian University of Idaho

A 1979-1983 Curator, Insect(Barr) Museum University of Idaho
D. Expertise

A Identification of aquatic and terrestrial invertebrates

A Specimen curation and storage (dry or wet)

Wade Hoiland
A. Background

Mr. Hoiland earned his B.S. in Secondary Education with an emphasis in Science and his M.S. in Zoology
from the University of Idaho. His thesis focused on the effects of heavy metals from mining tailings on
aquatic communities in the Coeur d’Alene River system. Since graduation he has worked as the aquatic
ecology lab manager at the Illinois Natural History Survey working for Dr. Steven Kohler and at the

University of North Carolina at Chapel Hill with Dr. Seth Reice. His main duties were invertebrate sampling




and identification including identification of the family Chironomidae to genus and species. He also assisted
in research including fish sampling and identification. In addition, he trained and managed other lab workers,
graduate students and work-study students. After leaving North Carolina, Wade moved back close to home
in Pullman, Washington and worked for 5.5 years as a production taxonomist at EcoAnalysts in Moscow,
Idaho specializing in Chironomidae taxonomy. He is certified in the taxonomy of Eastern and Western

Chironomidae.

B. Professional Preparation

A University of Idaho, ID Secondary Ed.,Science B.S., 1986
A University of Idaho, ID Zoology M.S., 1992

C. Professional Appointments

A August 2011-Present Taxonomist/ Chironomids Invertebrate Ecology

A 2006-2010 Chironomid Taxonomist EcoAnalysts, Inc.

A 1997-2006 Technician/Lab Manager U. of N.Carolina

A 1992-1997 Aquatic Ecology Lab Manager Nat. History Survey,IL
D. Expertise

A Identification of aquatic and terrestrial invertebrates

A Chironomid Taxonomy (NABS certified)

Jill Maxwell

A. Background

Ms. Maxwell has extensive experience in web design, writing, editing, and graphic design. After receiving her
B.A. in Journalism and International Relations from the University of Wisconsin-Madison, she joined the
Peace Corps and served as an agricultural extension agent in Niger, West Africa for two years. Upon
returning to the states, Ms. Maxwell worked as a journalist for two years for the McClatchy Newspaper's
Morgan Hill Times. She subsequently returned to graduate school and obtained a Master's Degree in

Community Development.

Following graduate school, Ms. Maxwell worked as a freelance writer for several years, and also as a Program

Associate for the National Center for Employee Ownership. Her responsibilities included coordinating and




presenting workshops, developing outreach materials, editing books, web design, and research. This
experience provided Ms. Maxwell with strong writing, editing and web design skills, as evidenced by her
many publications (see Publications by Personnel.) After relocating to Moscow, Idaho, she assumed a
position as director of outreach and web publications for the University of Idaho Gap Analysis Program. She
specialized in making GIS and other scientific data available to the general public via the web, and via web
mapping applications. She is proficient with a variety of graphic development software, web content

management systems, database applications, and web mapping software.

. Professional Preparation

A University of CA, Davis Community Development M.A, 1992

A University of WI, Madison Journalism, Inter. Relations B.A., 1985

. Professional Appointmerg

A 2008-Present Webmaster, databases, writer ~ Invertebrate Ecology

A 1999-Present Outreach director, webmaster ~ University of Idaho

A 1995-1999 Program Associate NCEO

A 1993-1995 Freelance Journalist Oakland, CA

A 1992-1993 Recycling Coordinator Sacramento, CA

A 1990-1992 Research Associate TAG, Sacramento
. Expertise

A Web design

A Development of web-based mapping and database applications

A Editing

A Graphic design
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