Program

Bio 408/508L — Bosque
Internship

Science, Education & Stewardship

BEMP’s mission is science, education, and stewardship of the Rio
Grande and its watershed through long-term, hands-on student
research of ecosystem response and function to inform public

policy

Goals
1. Monitoring the bosque.
2. Outreach & Education.
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Citizen Science

@ About Citizen Science

o How to get involved
a4 Featured participants
€3 Ppartners
&= Pphotos, slides, movies
© What have we learned?

® Press room

&5 Citizen-science projects

A€ More Information

"I have 144 sixth grade students who
FeederWatch. They are thrilled that
scientists really use their data!"

Bob Welch, 6-th grade teacher

Greenville, Ohio

Project: Project FeederWatch

IS |

Citizen Science: Anyone who watches birds, from backyards to city
streets to remote forests, can help researchers better understand
birds and their habits.

> Learn More

FEATURED PROJECT

Project
FeederWatch

Embrace the winter.
Count feeder birds for
science!

"The internet has certainly broadened our
horizons. Cornell NestCams gives you a
greater appreciation for our planet and the
amazing creatures that inhabit it."

Jane Howell

Aurora, Tliinois

Project: NestCams

© what is the Lab
of Ornithology?

SCIENTIFIC
AMERICAN

News & Features Topics. Blogs
Citizen Science

Energy & Sustainability Evolution Health Mind & Brain Space Technology More Science

Featured Project

Ventus Project

= PRINCIPAL SCIENTIST: Kevin Gumney, Associate Professor
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WHO WE ARE

Wildlife

Wildife Library

Wild Places

Wildife Conservation
Biodiersity
Oisturbance
Ecoregions
Ecosystem Services

Endangered Species
Act

Flyways and Corridors
Phenology

= Citizen Science

wildife Watch

Threats to Wildide
National Wildiife Week
Adopt an Animal
Speak up for Wildife

Expenence Wildife

Search ScientificAmerican.com

WHAT WE DO

Sign In / Register

Videos & Podcasts  Education

What is Citizen Science?
Research often involves teams of
scientists collaborating across continents.
Now, using the power of the Internet,
non-specialists are participating, too.
Citizen Science falls into many categories.
A pioneering project was SETI@Home,
which has harmessed the idle computing
time of millions of participants in the
search for extraterrestrial life. Citizen
scientists also act as volunteer classifiers
of heavenly objects, such as in Galaxy
Zoo. They make observations of the
natural world, as in The Great Sunflower
Project. And they even solve puzzes to
design proteins, such as Foldlt. We'll add
projects regularly—and please tell us
about others you like as well.

NWF  ADOPT sHop Kios

Znspiring Americans to

protect wildlife for our children's future

WHERE WE WORK

Citizen Science
Hshare 13 Wiweet 0 Elforward

What is a Citizen Naturalist?

Citizen naturalists are people concerned
about the environment who choose to help
make a difference both locally and
nationally. They spend time outside,
observing nature with a critical lens.
Anyone can be a citizen naturalist - all you
need is a passion for nature and helping
your community!

Some examples of activities commonly
performed by itizen naturalists:

+ Cleaning up a local park or stream.

+ Teaching a water monitoring class or

educating children about ecosystems and threats to wildlife.
Viorking to get your town certified as a Community Wildiife Habitat

Submitting observations to a citizen science program

Citizen Science

HOW TO HELP

Garlwith Magniying glass

Share nature discoveries and photographs with our Wildiife Watch program.

Subscription Center

Subscribe to Print & Tablet » SRIRICAY,

. o | AENTIFIC
Sl | SRRICAY,

Subscribe to Print » nes oig? gines of
Evolutign
iy

Give a Gift » =l

=

View the Latest Issue »

Citizen Science  SAMagazine  SAMind  Products
More from Scientific American
MIND » Classics » DIGITAL»

Includes
tablet
edition!

Latest News Most Read

NEWS | 1 hourago| ™ 1
Does Infinity Really Exist? [Live Stream, Friday
R aton PMETI

NEWS & BLOGS PHOTOS

WILDLIFE

@ JOIN NWF ON:

£ JURCOR 0

B e-newsietter sign up »

MAY IS GARDEN

FOR WILDLIFE MONTH!
Make your yard

wildife-friendly

and we'll plant a tree

on your behal.

T SRTED




Rio Grande

- flows through 3 US
states...Colorado, New
Mexico & Texas

- flows through 4 Mexican
states: Chihuahua,
Coahuila, Nuevo Leon, &
Tamaulipas

- length ~ 2000 miles /3220
km

- elevation: from 12,800 ft.
to sea level



HOW We came about...

Middle
Rio Grande
Ecosystem:

Bosque Biological
Management Plan

P N and

gt >
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Biological Interagency Team

Mustration by B. Dennis

e published in October 1993

e joint effort of authors representing:
e UNM
e U.S. Fish & Wildlife Service
e U.S. Bureau of Reclamation
e U.S. Army Corps of Engineers
* NM State University

e covered: climate, geology, historical
conditions, existing conditions &
recommendations (to enhance biological
quality and ecosystem integrity)

« recommendation #18: develop a
coordinated program to monitor biological
quality and ecosystem integrity of the
Middle Rio Grande ecosystem (monitoring
& research)



e Upper Rio Grande Water Operations Model (URGWOM)
— water chemistry of ditch, river and groundwater

e native plant restoration organizations
e silvery minnow habitat development
» fuel removal /mechanical clearing

* bosque precipitation data for closures
* Albuquerque’s Drinking Water Project
e US Bureau of Reclamation

Bernalillo County Open Space
New Mexico State Parks

US Army Corps of Engineers

e Paramatrix Contracting

e US Fish & Wildlife Service

e Soil & Water Conservation Districts

e Interstate Stream Commission

e Middle Rio Grande Conservancy District (MRGCD)
e City of Albuquerque Open Space

e Urban Flood Demonstration Project

e Conservation & Restoration Biology

e SWCA Environmental Consultants



The University of New Mexico

19 years of data
11 core datasets

Data users (federal, state

& local agencies,
consulting agencies)

~ 9000 students from
45 schools involved in
monitoring bosque
sites each year




B

Bosque Ecosystem Monitoring Program &
32 Long-term Ecological (
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* Meticulous notes

* Double-check while in the field

e Zero vs. no data /missing data

* Never make up data; never guess
* Mistakes in data recording

e Scientific integrity



' ‘ﬂ BEMP Albuquerque | Bosqg...

€ )G bemp.org [ Q Search

Albuquerque Weather ... #\ MyUNM Login - powe... ' Bosque Ecosystem Mo... 0 IPS - Record of Climat... % RIO GRANDE AT ALBU...

NMRGIS & CABQGIS @ IRBAS: Intermittent Riv...

Bosque School | UNM

ﬁBEMP HOME ABOUT US ¥ SCIENCEY¥ EDUCATIONY EVENTS ¥ DONATE

Bosque Ecosystem Monitoring Program

[ Albuguerque Westher .. #% MyUNM Login - powe... [l Bosgue Ecosystem Mo @ 185 - Record of Climat... B RIOGRANDE AT ALBU... % NMRGIS 8 CABQGIS # IRBAS: Ftermittent Riv.

Monthly Monitoring Data

Depth To Litterfall
Groundwater Report

Precipitation
Report

*Updated 12/2015 *Updated 12, *Updated 12/2015

Other Data Sets

Surface-Active Arthropods Richness and Arthropod Abundance
Arthropods Abundance Matrix
19972012 2

*updated 2/2013

Water Quality of the Rio Grande Cottonwood Diameter E.Coli & Field Water Quality

2009 *Coming soon 2011-2012

Fecal Coliform and Fuel Load /Woody Debris

Groundwater, Ditch and River Water
Field Water Quality Quality

2004-2014
2011-2012 2005-2015

Beetle Population: Populations




O = PITFALL TRAP
(A) = LITTERFALL TUB = VEGETATION PLOT
&) = GROUNDWATER WELL

2 Precipitation gauges
3 Data loggers



Vienthly Vienitoring

~ occurs the week of the 3 Tuesday of each month ~

Bosque Ecosystem Monitoring Program: Monthly Monitoring

Groundwater Wells - g5

Site Name: Collection Date:

Data Collected by

L eaf Litter Bins - 10

Groundwater Monitoring

Well Depth from top of well to water table Comments

Precipitation Gauges — 2
o Ditch - 1

Center

South

West

Nearby Ditch

Precipitation Monitoring

Amount of oil Conuments

Gauge Net amount of precipitation (less oil) added

Canopy (mm) (inches)

Open (mm) (inches)

Litterfall Collection

Tub Collected? Comuments (note if tubs were moved. turned over, etc.)

A

ool 1 m gl 0| W

I

J

White copy (original) to be turned in to: Kim Eichhorst. UNM. Department of Biology. Albuquerque. NM 87131
Yellow copy to be turned in to Site Representative
Pink copy to be retained in collector’s files

Data entry: file: entry by: date:



http://upload.wikimedia.org/wikipedia/en/3/3d/BosqueNM.jpg

Groundwater Wells

"~ 5 wells at each site: N,S,E, W& C ™

«— WLLLCAF

GROUND

SURﬁACE\\\ — DENTONTE
w4 .' "" (;‘
et I e

SLIP
COUFLER,

WELL

CASING:FVC

Diameter=5.1 cm

SLOTTEDo25 mm
SCREEN:
F\/C Diamctcr= 5.1 cm

GRAVE L
44—  FACK

10-20 mesh silica
sand

A

BOREHOLE Diameter:

10cm

DRIVEFTOINT, 7/ BOTTOMOF AUGER
FVC HOLE_ approximatc]3 i.0Om

below water table

— ol
all pore spaces filled
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Nearby Ditch/Drain & River Data

Diszcharge, cubic feet per second

< USGS

USGS 08330000 RIO GRANDE AT ALBUQUERQUE, NM

4888

1)
I~
=
=

28088

=
=
==
o=

288
Hay Jun Jun Jul Jul Aug
31 14 28 12 26 a9
2814 20814 2814 2814 20814 2814

==== Prowvisional Data Sub_ject to Revision —----—

Hedian daily statistic {48 years} #* Heasured discharge
— Discharge

National Water Information System
http://waterdata.usgs.gov/nwis



http://waterdata.usgs.gov/nm/nwis/uv?08330000#top_of_page
http://waterdata.usgs.gov/nwis
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~ 2 gauges at each s

canopy & open ~

te:
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terrall Collection

~ 10 Litterfall tubs at each site ~
** Look in Student Handbook to see form!

Ar A ko2 HON
Ik

L Site Name: Collection Date: @ [g]

(NI B 8 R R EE o 4

MEW MLXICD  Field Collection by: Labwork by:

Species A B C D E F G H | J

Cottonwood

Willow spp.

Seepwillow

NM olive

D P

meqpel o oo -5 oy -

Thicket Creeper

Indigo bush

Saltcedar

Russian olive

Elm

e v 4 Y

Mulberry

Other Plant Leaves

Cottonwood

Willow

Russian olive

Saltcedar

SdmmiERonTs R
LTLT L

Other Repro. Parts

wooD

Total Weight

Bosque Ecosystem Monitoring Program: Leaf Litter Lab

Lab Directlons: Throw out all non-vegetation materials (i.e. hair, scat, dirt, insects) BEFORE beginning.
Record measurements in grams (g). Species that have a scale reading of 0.0g should be recorded as <0.1g.
TARE vour scale EVERTY time!
The difference between the sum of weights and total weizht should be 0.3g or less, If it 1s more. reweizh evervthing,

Data entry: File: Entrv by Date:




%0 of leaf fall out of total leaf fall

100 -

90 -

80 -

70 -

60 -

50 -

40 -

Sites north to south

© 9% exotic leaves




Surface Active Arthropod Trapping

Bosque Ecosystem Manitoring Program ~ Science, Education & Stewardship

BEMP site name:

Traps Opened By (your name):
Date Traps Opened: Time:

Bosque Ecosystem Monitoring Program

Traps Collected By (your name):
Date Traps Collected: Time:

BOSQUE SCHOOL

o
e Rain Gauge Readings - DO Not EMPTY!!!

1. level when traps collected: (mm) (inches)
CANOPY 2. level when traps opened: (mm) (inches)
3. Total Rainfall (mm) (inches)

4. level when traps collected: (mm) (inches)
OPEN 5. level when traps opened: (mm) (inches)

6. Total Rainfall (mm) (inches)
=) 3 Y

Opened Comments Trap Closed Comments

B1

B2

B4

D5

Dé

D7
D8

F9
Flo

F11

F12

H13

H14
H15
H1é

n7
ne

ne

)20

en you open pitfall traps, make sure the cups are level with the ground! T
** When traps are collected. place all invertebrates from each cup in it’s own labeled baa! entry by: date:




Turbidity, Dissolved Oxygen, Total Dissolved
Solids, GW Temp., Conductivity, pH and Lab
Work: chloride, bromide, nitrate, phosphate,

100000

Calculated geometric mean (cfu/100 mL)

10000

1000

100

10 -

sulfate & ammonium

s Shirk/1-25
B Savannah/Montano

Badger/Alameda

I Coronado/550

Geo Mean standard

May

June August Sept QOctober Jan March April May
2011 2011 2011 2011 2011 2012 2012 2012 2012

Date

E. coli Geometric Mean



~according to US Forest Service protocol ~
~ done on the north line of our vegetation plots ~




Tree diameter at breast height (DBH)

ining sex

Determ



~ done on the south line of our vegetation plots ~

Identifying plant species.

30 m transects.



Tamarisk Leaf Beetle Presence at BEMP Sites: May-August 2013

N

b‘ Not Sampled

. Absent
. Present
I

e

Ohkay Owingeh

Santo Domingo

Al
Mesilla

Santa Ana
Montano
Savannah
Rio Grande Nature Center
Route 66
BioPark
Harrison Hispanic Cultural Center
Reynolds Forest
Bosque Farms Reynolds Cleared
Los Lunas
Valencia Cleared Belen
Valencia Forest
Craw ford
Sevilleta e .
Lemitar 0 10 20 40 Miles
(c) BEMP 2013
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ammal Trapping

BEMP is able to use the
data to gain a better
understanding of the
quality of habitat AND how
it is changing ...
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Sevilleta NWR Jackrabbit Survey:

Sevilleta NWR Rabbit Survey

Total # of Rabbits
oY é) Ne))
[oNoNe]
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Date of Survey




A local vet supervises as
students administer a

sedative & insert a microchip.
‘iv"‘ 1y P £ N f g




Connecting kids to their Local Landscape!



bemp.org/unm/ Bl ¢ Q Search ﬁ E Q I3 A

uerque Weather ... #*\ MyUNM Login - powe... ﬂ Bosque Ecosystem Mo... Q IPS - Record of Climat... % RIO GRANDE AT ALBU... **: NM RGIS ;L"V CABQ GIS @ IRBAS: Intermittent Riv...

BEMP HOME ABOUT US¥ SCIENCEY EDUCATIONY EVENTSY CONTACTSY DONATE

Educational Programming

Education Resources

Summer Education and Camps
Teacher Trainings

BEMP South

Course Instructors:

Kim Eichhorst, PhD (BEMP Co-Director) Overivew UNM Directions
and Course to BEMP
Kim Fike, MS (BEMP Science Coordinator) Syllabus Readnng Sites
J B

Audrey Kruse, MS (BEMP Education Coordinator)

Junm/




Overivew
and
Syllabus

Environmental
Education
Resources

Find and Fix
(common mistakes
in papers)

Nature's
Notebook
Link

UNM
Course
Readings

Field Notes for
Intern
Notebooks

Scientific Question
Formulation
Techniques

Data
Nuggets

Link

Directions
to BEMP
Sites

How to
Graph
in Excel

How to Cite
References and
Avoid Plagiarism

USGS
River Flow
Data

SELECTED DOCUMENTS (FROM OUR LIST OF READINGS):

The Bosque Education Guide:

1e ecology of southwestern The Middle Rio Grande Bosque Overview

write a scientific paper using
; (students) who collect data

The Middle Rio Grande Bosque: An Endangered
Ecosystem

re. flooding and mechanical

Eco-Tracking — On The Trail of Habitat Change




Common mistakes in RAs and papers

What to fix

Change to

Why

Affect vs. effect

The effect; was affected by

Use “affect” as a verb and “effect” as a noun

the BEMP Program

BEMP

The P stands for program, so the BEMP program is redundant

Bosque Environmental
Management Project (for
example)

Bosque Ecosystem Monitoring
Program

Always look up the proper name of the program, for any program.
Acronyms are specific.

Bosque

bosque

“bosque” = “forest” and is not capitalized unless part of the proper
name “Middle Rio Grande Bosque”

Citations — lacking

Proper citations

EACH sentence with borrowed information HAS to be cited

Citations — indirect

Cite the paper you read, not the paper that was cited in the source
you read. Also, read the paper, not just the abstract

Cochiti Damn, damns

Cochiti Dam, dams

“damn” is the swearword; “dam” is the structure

Cottonwood, Russian Olive
(for example)

cottonwood, Russian olive

Do not capitalize common names of plants, or any animals except
birds

cotton wood

cottonwood

One word

data is (This data is...)

These data are/were/show

The word “data” is plural. “Datum” is singular.




Citation = to quote by way of example, authority or proof

Plagiarism = to steal and pass off (the ideas of words of
another) as one’s own; to use (another’s production) without
crediting the source; to present as new and original an idea or
product derived from an existing source

In scientific writing, references are useful AND relevant.
Scientists do not use the common referencing practice of
footnotes, but instead use citations that include inserting the
author's last name and the year of publication right into the text.



(BEG — Bosque Background, page 40).
From: A Dynamic System

Because of the dynamic nature of the river, the Middle Rio Grande Valley would have
continuously supported a patchwork of plant communities. Clearly all such
communities, including the cottonwood forest, depend on the stream movement for
their existence. Sandbars formed by the shifting river provide the conditions needed
for cottonwood establishment. Seedlings that germinate on a newly scoured sandbar
produce a cohort of plants of the same age, and if these survive future periods of high
water, they will grow into a stand of young trees of about the same size. New
seedlings cannot grow in a forest with a closed canopy...

You can choose several ways to cite the utilization of that idea.

1. Paraphrase - Research shows that the Middle Rio Grande Valley supports a mosaic
of plant communities. These mosaics are based on shifting river patterns, sandbar
creation/destruction and germination activities (Ellis, 2003).

2. Paraphrase - According to Ellis (2003), the different plant communities found in the
Middle Rio Grande Valley depend on the changes in river flows and creation of new
sandbars.

OR

3. Direct Quote - Ellis (2003) states “clearly all [plant] communities... depend on the
stream movement for their existence”.



BEMP Edacytion Offios 3t Bosgae School

Tarsyar Fiumystem Viesitaring

Bosque Ecosystem Monitoring Program
Science, Education, and Stewardship

|| BosQUE
E2| SCHOOL

The University of New Mexico

BEMP Scimnce OFfice 3t LINM

S05-375-6383

SCIENTIFIC DATA SETS

32 monitoring sites spanning 3530 miles from Pueblo of Ohkay Owingeh pueblo to Mesilla Valley in Las
Cruces; 16 sites are within Albuquerque — see map on following page

Groundwater depths and water levels of adjacent ditches (monthly)
Open and canopy precipitation (monthly)
Air and sub-surface temperature at select sites (hourly, downloaded annually)
Cottonwood, willow, seepwillow, MM olive, indigo bush, saltcedar, Russian olive, elm, mulberry and
other plant leaf litter (monthly)
Wood as litterfall (monthly)
Cottonwood, willow, Russian olive, saltcedar and other plant reproductive parts as litterfall (monthly)
Surface-active arthropods via pitfall trapping (early May, mid-June, and late Sept)
Vegetation coverand species (annually)
Fuel load/woody debris (annually)
Groundwater, ditch and river chemistry (spring, summer and winter)
o Conductivity, temperature, pH, turbidity, dissolved oxygen; chloride, bromide, nitrate,
phosphate, sulfate
o Pharmaceuticals and personal care products, PCB's and pesticides (funding dependent)
o E. coliand associated river chemistry at select sites
Pressure transducers logging every 30 minutes around the drinkingwater diversion damin
Albuquerque at Badger, Bobeat, Minnow and Diversion sites and in Belen at Valencia Forest,
Crawford and Belen sites
Woody stem reemergence after fire or exotic species removal
Tamarisk leaf beetle distribution and abundance (summer 2013, 2014, 2015)
Jackrabbit surveys at Sevilleta Mational Wildife Refuge (quarterly at full moon)
Small mammal trapping® using Sherman traps at select sites (fall, spring and summer)

Porcupine radio telemetry™ with local veterinary assistance in winter (annually)
*Program managed by the Black Institute st Bosgue School




e Scientific Question
* Hypothesis
 Predictions

* Question? Answer (hypothesis).
* |f, then (prediction) ... because (hypothesis).



