The role of terrestrial plants in
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Welcome: | am not a biologist or
fisheries manager....... | fish
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Southwest Adapt-a-Cove

Adapt our thinking and actions to conserve fishery resources

Prepare for possible future climates and water resource realities

Squeeze every bit of recreation we can out of our ponds and reservoirs
Inspire communities and agencies to adopt and improve public resources

100% Volunteer Projects

A- Spring River Pond (City of Roswell)
B- Elephant Butte Reservoir (BoR)

C- Escondida Lake (Socorro County)
D- Tingley Beach (City of Albuquerque)
E- Cochiti Reservoir (CoE)

F- Morgan Lake (Navajo Nation)




Experiment, Innovate and Adapt

v

Seed balls and plants | e
Floating plant nurseries Sl
“Silver Bullet” plants 5

» Portable fish habitats
» Floating fish habitats

Hardwood brus
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Pecos Irrigation Reservoir Experience
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> June block release provides new lake effect
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Weathering the “Rest of the time” SWAC doesn’t do “easy”

Section 8.9.7 “Thus, reservoirs with fluctuating water levels
may have a riparian zone only part of the time; the rest of
the time the riparian zone may be represented by a barren
band or ring that follows the contour of the regulated zone.

Providing diverse fish habitat within this contour is
challenging”

Reservoir
Fish

Habitat
Management



Effects of water fluctuations?

» Barren nearshore zones

» Reduced aquatic vegetation

» Interruption of natural propagation

» Increased erosion and sedimentation

» Increased turbidity during draw downs

» Increased temporal terrestrial vegetation
4
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Reduced spawning success

Age class disparity

Disruption of thermoclines and benthic processes
Bigger predators (including LMB)




The Rise and Fall of Elephant Butte

ELEPHANT BUTTE RESERVOIR - Daily Data
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Two sustained new lake periods
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Four-Year Crash

ELEPHANT BUTTE RESERVOIR - Daily Data
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RAINFALL ACROSS A MILLENIUM

50 —— 1000-1988 average
= 11—year moving average
— 1983-1993
140 — 1996-2006 Post-1976 Change in
—— 1946-1956 Pacific Ocean Circulation
Wet Early NM Spanish i
130 14th Century, Colonization and Soloracia River

Overallocation,

il

]
\ ! T

Encomienda

I
S
T

—
-
pa—

2
3

Percent 1000-1988 average (%)
3

920
| Great Drought
\ in Four Corners
80 \ 1 + \ 7
Collapse 16th Century Pusbio 1950s
of the Mimbres Culture Megadrought  Revolt Drought
1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Figure 14: Precipitation Time Series for 1000 Years
(tree ring data; expressed as % departures from the 1,000 year average)™’

It could have been worse!



Elephant Butte Reservoir
The New Normal? (20-40 ft C Irops)

The Plan: NWP 27 Permit ¥ e il

Create an annual new lake affectby — "& A .
increasing vegetation and habitat S e

“Chase” the wet shore down in April- %8 Y e
August with native seeds and plants. "%l

Propagate “silver bullet” plants Bt a7 O T

: - Desé;tl tarﬁarisk mix
H H H Riparian / tamarisk mix
Fill in the vegetation gaps uindated vepetaion
Dead plant debris
Dead Lake Bottom

Fill in the habitat gaps with artificial

structures that also promote growth ‘Don’t settle for ‘easy".
Start something new!

it’s like jumping out of an
airplane. You’ll eventually
hit the ground. The

question is how hard!” Earl
Conway

Adapt! Every year presents new
challenges and opportunities.

Do No Harm!



Nearshore littoral zone
(AKA The Barren Zone)

» Destroyed during high water periods

» May not regenerate for decades*

» Macrophytes discouraged by water managers
» Soils are leached or non-existent

» No aquatic vegetation
» Recreation “Beaches”

* Disproportionate importance of nearshore habitat for the food web of a deep
oligotrophic lake, Stephanie E. Hampton et al
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No textbook solutions

So what do you do if you are starting with a blank canvas?
Research = Steve Miranda, Raphaelle Thomas, Wentzl, ...

Lots published on impacts but not on mitigation or restoration
Lots written on stream riparian restoration
Sweat the small stuff starting with the food web foundation;

Substrate surface area, substrate composition and roughness,
carbon, nutrients, sunlight, periphyton, phytoplankton, seeds.

Real life solutions like brush parks

“Although periphytic algae live in close association with
bacteria, protozoa, fungi and small meiofauna, these
heterotrophic organisms are seldom included in reports
concerning benthic food webs” Haglund

PerpiyLo
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Patchwork Habitats
Vegetation

.

Floating Structures e —— :
Riparian Planting Techniques to

Provide Phreatic Connection

(Hydric and Xeric Zones also shown)

Gooddings
Willow

Rio Grande
Cottonwood

Suspended
Structures

Alkali
Sacaton
(Xeric)

Coyote
Willow Ealse
Indigo

Bulrush
(Hydric)

Filamentous Algae/Mifoil Bryce L. Meyer Coraraunity Ecology BIO5192
Ket Diatoms and other Fhytoplankton()

5

*%' Essay I

Ul Temestrial Plant Material Terrestrial Insects and Annellids
\ / (Wash ins and Fall ins)

Zocplarkl
(Daphnia,
etc.)

Y
Storerollers

Mussels

ot

Ictalurids (Channel‘

Catfish /Bullheads) ~ -
Green Sunfish
‘ and
Black Bass Rack/Ozarkf
—” Shadow Bass
mmye and Sauger +Crappie

Flathead Catfish

Shortnose and
Longrose Gar

p.36

W all . .
5 Food Wb imilar to warm water lower end of river hefare eniry into Mississppi. River Systen or impoundment. The Fluhead
acis as a super predator when present as large specian ens, and many predators such as walleyes and Gars compede for minnows and shad. Channd Caifish also I I I I

appear and prey upanussds and ofher invertdrates.

Brush Piles
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Know your plant community

Figure 1 - Proper Riparian Planting Depths

(Riparian Planting Techniques to
Provide Phreatic Connection o o A [ € [D]EFIG H I ) K
3 : Rio Grande 1] Tier (1-5) Pricrity Sprin SumiFall Availability Reg Season Preferred Method
(Hydrlc and Xeric Zones also ShOW]l) Cottonwood 2 Common cocklebur 11 x x Sef-propagating MucSummer-fall  Selff Proagating
Gooddings 3 Four-wing Saftbush 1 2x X Com,, Collect  ArrcSpring-Fall Pipes
. 4 | Goodding Willow 1 3x x Com,, Collect  MucSpring-summer  Poles
Willow 5 Pennsyivania smartweed 1 4x Poor Muc Spring Gourd
6 Desert Willow 1 5 X Collect ArrtSpring-summer  Pipes
\ Alkali 7 Rabbitbush/Chamisa I 6x x x com Arroyo Seedling
8 Threeleaf sumac 1 7x x Com Amoyo Seedling
/ Sacaton 9 Honey Mesqule {8 x  Coled Aoy Seeding
(Xeric) 10/ Apache Plume 1 9 x  om Hils Seedling
i 11 Narrowieaf cattail Lo10x x x Collect Islands Gourd
) NM Olive 12 | Seepwilow 2 1 x x ComColect Fils Poles
Coyote . 13 False Indigo Bush 22 x x am Aoy Seeding
Willow False 14 Fremontcotionwoad 1 3x Com, Colect  Transiton s
15 | New Mexico pericet, strefchbery 2 4 x x Com Hills Seedling
16 Narrowieaf sumac 25 x x Com Hills Seedling
17 Netleaf Hackberry 2 6 x x Com,Collet Hils Gourd
18 |One-seed juniper 2 7 x x Com,Collect Hils Gourd
19 Plains Sunflower 2 8x x Com Hills Gourd
20 | Mountain Mahogancy 29 x x Com,Collect Hils Seedling
Bulrush 21 | Winterfat 2 10x x Com,, Collect  Mud flats Gourd
(Hydric) 22 | Maximilian Sunfiower 3 1x ox Com, Collect ~ Mud fiats Gourd
5 23 Prairie Sunflower 32 x com Sand Gourd
24 |Beebrush 3 3x x com Mud flats Gourd
25 |Broom dalea 3 4x x Poor Sand Gourd
26 | Spiny Hackberry, Granjeno 3 5x x Collect Hills Seedling
27 | Utah Senviceberry 3 6x x Collect Mud flats Seedling
28 |Buftalo Gourd 3 7x x Collect Sand Gourd
29 |Southwestem Rabbitbrush 3 8x x com Sand Gourd
30 | Western Scapberry, Jabancillo 3 9x x Com,, Collect  Armayo Seedling




Seed Challenges

» “Do they float?” Best question | asked!

» Availability

» Viability

» Stratification
» Scarification
» Herbivory

» Soil Regime
» Moisture

Broom Dalia
4-days for Goodding’s willow
Various seeds > 2 years
Western soapberry
Honey Mesquite
Sedges
One-seed juniper

14



Plant Selection (300+ species)

v

Native (go/no go)

< A (S D E F |G H 1 J K
1 Tier (1-5) Priority Sprin Sumi Fall Availability Reg Season Preferred Method
™ 2 |Common cocklebur 1 1 X X Self-propagating Muc Summer-fall Self Proagating
3 | Four-wing Saltbush 1 2x X Com., Collect Arrc Spring-Fall Pipes
} I V r V 4 | Goodding Willow 1 3x X Com., Collect Muc Spring-summer  Poles
5 |Pennsylvania smartweed 1 4 x Poor Muc Spring Gourd
6 | Desert Willow 1 5 x Collect Arr¢Spring-summer  Pipes
7 |Rabbitbush/Chamisa 1 6 x X x com Arroyo Seedling
8 |Threeleaf sumac 1 7 x X Com Arroyo Seedling
9 |Honey Mesquite 1 8 X Collect Arroyo Seedling
10 |Apache Plume 1 9 X com Hills Seedling
11 |Narrowleaf cattail 1 10x x x Collect Islands Gourd
12 | Seepwillow 2 1 X x  Com., Collect Hills Poles
13 |False Indigo Bush 2 2 X x com Arroyo Seedling
14 |Fremont cottonwood 2 3 x Com., Collect Transition Poles
[ ] [ ] 15 |New Mexico pericet , stretchberry 2 4 X x Com Hills Seedling
16 |Narrowleaf sumac 2 5 X x Com Hills Seedling
} r O a a I O I l O e I l I a 17 |Netleaf Hackberry 2 6 X x  Com., Collect Hills Gourd
18 |One-seed juniper 2 7 X X Com., Collect Hills Gourd
19 |Plains Sunflower 2 8 x X Com Hills Gourd
20 |Mountain Mahogancy 2 9 X x Com., Collect Hills Seedling
- - - 21 |Winterfat 2 10 x X Com., Collect Mud flats Gourd
22 |Maximilian Sunflower 3 1x X Com, Collect Mud flats Gourd
23 |Prairie Sunflower 3 2x  x com Sand Gourd
24 |Beebrush 3 3 x X com Mud flats Gourd
25 |Broom dalea 3 4 x X Poor Sand Gourd
26 |Spiny Hackberry, Granjeno 3 5x X Collect Hills Seedling
27 |Utah Serviceberry 3 6 x X Collect Mud flats Seedling
28 |Buffalo Gourd 3 7 x x Collect Sand Gourd
29 |Southwestern Rabbitbrush 3 8 x X com Sand Gourd
} W 30 |Western Soapberry, Jaboncillo 3 9 x X Com., Collect Arroyo Seedling

v

Durability
» Planting/seeding difficulty
Cost per unit ($/yr*SA)

v




ockleburs saved the Butte:
edges helped too

) Seedling
Seedling incorporated
emergence into soil
T :
Seedling Y
» death
In sit Nond t D M t N l bl
n situ londorman orman onviable
<« — e
germination seed seed seed

! : f

FIGURE 7.9 Diagram illustrating the changes seeds in a population
undergo after they become buried in soil. From Schafer and Chilcote
(1970), with permission.

A) Scale 1 rugosity

10m

see B

spur roove

B) Scale 2 rugosity C) Scale 3 rugosity
<—10cm—>

Figure S5. Three scales of coral reef rugosity (after Dahl 1973, diagram based on Stearn and Scoffin (28, 43]) A) Scale 1,
or reef scale, rugosity-in the model parameter (5), RRug: B) Scale 2, or colony scale, rugosity (generated by function (D))
and C) Scale 3 (or ' ) rugosity, not included in the model.




Goodding’s Black Willow

(Salex Gooddingi, Salex nigra)

» Goodding’s willow
“discovered” and
began propagating it
in several ways

Gooding Willow Guide

Methodologles for Plantmgwthe |
Goodding’s Willow

llllllll for Elephant Butte & other western irrigation reservoirs

Beavers!

Acknowledgements: This publication was made possible m the Aquatic
Ecosystems Resiora mrwndmhlmanddt S\utxl"lu\ me@emmsom Ficd
and from Fri

£
Reservory Shimans, Audebon Toyola TogetherGroen, Mossback. Bass Pro Shops,Seve Bell

Construction with the unending support

Goodding’s Willow nursery mat
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I'd be better if | were six feet under (water)

» One-seed juniper and
honey mesquite stumps
have endured 100+
years of submersion,
droughts and erosion

» Slow and hard to grow
but worth it? We’ll see

Honey Mesquite




Planting Strategies: What are the

chances?

> Irrigation Board sets release schedule in January
> Pre-runoff peak reached in December
- Runoff may exceed discharge (or not)

i !
an kg e o . s
o 4 =
sl ” | T
X A ;
TR ~ : 0
ve) 2 T;-T

Desert/ tamarisk mix

Riparian / tamarisk mix

Inundated vegetation

Dead plant debris

Dead Lake Bottom

5*?;3ﬁ

4450

4400

4350

4300

4250

Elephant Butte Reservoir Elevation
[feet above mean sea level]

e

/

/
/

T T T T 1
0% 20% 40% 60% 80% 100%

Non-Exceedance Probability

The target elevations for fish habitat

improvement are 4290 - 4350 Feet.
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Innovative Approaches

» Seed balls, gourds, and pipes
» Floating seed colonies

» Walkabout Greenhouses

» Seedlings & Pole Plantings



Innovative Approaches

» Shallow berms
o \Water retention
> Soil building

» Bird perches
- Seed propagation

» Floating nurseries

» Built-in microenvironments
- Water catchments
- Rock cover
> Disrupted soils

21



Summary

Know your reservoirs

> Flow regime (Block, flow through, irrigation)
> Plant communities (“dead or alive”)

- “Soils” (Landsat, field survey, micro-environments)
Pick your battles

> |s vegetation even possible?

> |s more vegetation needed?

> Will it matter?

- Will plants propagate?

- Which plants are best?

Take a chance

- Hedge for droughts

> Plant for short and long term

> Fill in the habitat mosaic

Pray for rain (and snow)

v

v

v

>

22



Recommendations

Expect the worse and hope for the best
» Plant as needed to backfill barren land
» Hedge your bet - maintain a good seed source

» Incorporate plant growth into artificial structures
> Microenvironments

Sediment traps

Moisture retention

Erosion control

Seed bags

Critter comforts

v
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Outreach and Education

» Agencies are missing the boat
- Bureau of Reclamation PR is MIA
- New Mexico Game and Fish just starting to get it

Facebook and Instagram are the current “thing”

Elephant Butte Adapt-a-Cove
https://www.facebook.com/groups/191165874565994/

24



Wetland Effect is Essential

Wetland Effect

Not stated: Sunlight, temperature, pH, water,
turbidity, clarity, salinity, ....Don’t underestimate the
importance of carbon

25



Notes on NWP 27 Ecological
Reference Requirement
» An ecological reference can be conceptual

- There is no existing ecological reference for
irrigation reservoirs other than “as is”

> A conceptual end state should be described
- Before and after monitoring is required

- Write measures around the habitat, not the fish

26



Seed Pipes

4. Range Manage.
57:399-401 July 2004

Gully seeder for reseeding rangeland and riparian areas

LR.GUTIERREZ, J.E. HERRICK, AND G.B. DONART

 Rnge Spocalst Anmal e Re Sciece Dparsmet New Mescs St Unvery, Las Craces, NI 8900, Carty

are Groduase Seatent.
»-.:s:-au Campo Experimsensil

AP. I8 Colera de VR.. Zoc.. Research Scientist USDA-ARS

N V1ER, NSC) B 003 bl 82003, and Professor, Animal and Range Science Depanment, New Mexico

Eqper Range.
St ety Lo Crace. N 5085003

Abstract

‘Traditional methods of reseeding degraded arid and semi-arid
rangeland are expensive and frequently uasuccessful due to high
rates of seed predation and scedling mortality. A runofl-based
method is described that protects seeds from predation and
degradation uac sl mistre s availble, then depoks hem i
favorable microsites for

Métodas tradicionales de resiembea de dreas de pastizal drido.

Seeds.
are placed in three, ll-krllc-'vtmm-l
tubes are capped with crepe paper sod ghued inside of 7.5 cm-
diameter x 15

The tubes are placed in small rills, gullies, arroyos o

where soil moisture and temperature are more favorable for
seedling establishment.

son
de mantillo lo cual coincide

Key Words:
seeding methods.

Many of e techniques developed for rangeland revepetation

cuando la humedad y temperatura son mas favorables para o
establecimiento de pléntulas.

have all been wsed m ameborate soil surface temperatures and
reduce evaporation by increasing infiltration and litter cover
(Abernathy and Mﬂkl 1973, Rowndy and B 1996,
Whisenant 1999). The success of these labor-, energy- and
machinery-intensive treatments is highly variable (Roundy and

ing amecumomsc

Factors that commonly limit seedling establishment in range-
lands inclode extreme iemperatores, and low and erratic soil
moisture availability during the growing scason (O"Coanor 1996,

1996, Rango et al. 2002) cowts are high. and soul
surface disturbance can be & problem (Herrick ot al. 1997). One

perod
(Whitford 2002), o they germinate lo‘lo---‘ small rainfall
events when 10sl mowtire is inafficient for establishment

Simple. low-coat sceding lechiques are required that increas
umkymﬂmlmmhﬂnh\mh

Ethridge et al. 1997, Peters 2000). Secdling can be
increased by modifying the microclimate around the germisating
sced. limiting temperature cxtremes and increasing the quastly

of water in soil surface hocizons and the length of time it is avail-
able. Soil pisting, beush dams, and contour dikes and terraces

Temy o Dk Doy o e s o Vo Kinge it
with the developarens of earler esigas. Jfl Parharm propred (e figur. The
e autve s "

JOURNAL OF RANGE MANAGEMENT §7(4) Juty 2004

scedimg at times when near-surface soil moistore
n-nlut,hhnmluukmm In much of the
southwestern US. Mexko, these conditions are mont
likely 10 be met o-nu the summer moasoons (Branson et al
1981, Bakley 199%8). This period is characterized by relatively
M;M-u-my orms that geseraie overland flow in many parts
he landscape. feoding rills, pulfies snd arroyos, and cassing
ummm«b- theis hanks
Based 0n this observation Barrow (1992) proposed & method of
natural rangeland reseeding that takes advantage of these over-

27



Artificial matrix habitats

Surface area and topology is very
important in the effort to grow food
on substrates. Plastic fiber matrix is
expensive but effective.

Lesson: Sweat the “small
stuff” in the food web.

Plants are pretty but matrix
habitats are scud factories!



