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But springs are poorly understood
and globally threatened
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Inventories of >1200 springs across western North America:
70->90 % are ecologically impaired, and many have been lost.
How many undescribed springs-dependent species
have been lost in the US alone?

USGS 09502900 DEL RIO SPRINGS NEAR CHINO VALLEY, AZ
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PHOENIX ACTIVE GROUNDWATER MANAGEMENT AREA (2009)
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FAILURE 1: Homography in English

@ spring Lkmvomll First up on Google 5 June 2018 |

THE SPRING BLOG
Spring Batch 4.1.0.M1 Released

RELEASES ﬁl MAHMOUD BEN HASSINE MAY 31, 2018 0 COMMENTS

We are pleased to announce that Spring Batch 4.1.0.M1 is now available on Github and the
Pivotal download repository. Many thanks to all of those who contributed to this release!

SPRING AND SPRINGS
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FAILURE 2: MANAGEMENT AND POLICY:

Federal policies in the developed world (esp. USA) have not adequately
acknowledged linkage between groundwater and surface water. Springs
“fall between the cracks” in legal protection (Nelson 2008).

This has precipitated:

e Lack of policy and guidance about springs in general
e Lack of funding for springs ecohydrology
* Lack of research on springs

This failure has produced:
 Alexicon deeply confounded by bureaucratic jargon

* Failed groundwater and surface water stewardship
(GW pumping, pollution, flow diversion, livestock mgt.)
* Failure to guide and support research and stewardship
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Recent Additions to the Literature
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Mueller, J.M., R.E. Lima, and A.E. Springer. 2017. Can environmental attributes
influence protected area designation? A case study valuing preferences for
springs in Grand Canyon National Park. Land Use Policy 63:196-205.



FAILURE 3: Springs Science
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Economics  Archaeo

FAILURE OF SCIENCE

| » SPRINGS ECOSYSTEMS ARE DYNAMIC, COMPLEX,

X INDIVIDUALISTIC ECOSYSTEMS, REQUIRING DIALOGUE
AMONG DISCIPLINES THAT RARELY COMMUNICATE WITH
EACH OTHER

3 ° SPRINGS LEXICON REMAINS UNDER-DEVELOPED DUE TO A LACK

| OF BASIC AGREEMENT AMONG SCIENTISTS ON TERMINOLOGY
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FAILURE 4: Springs in Art

SPRINGS ARE RARELY DEPICTED OR USED
METAPHORICALLY IN POPULAR MEDIA

Warm Springs
(American Political History)

Manon of the Spring
(French Drama)

Creature from the Black Lagoon WARM
(American Cracker SciFi) S] RINGD

PREMIERES SATURDAY. APRIL 30, 8e1/8:30py HB®

O WATCH IT WHENEVER YOU WANT ON HBD ON DEMAND



Springs in Art and Science:
An MNA Exhibit Featuring the Sculpture of
Rosalyn Driscoll, November 2019
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HUI\/IAN INFLUENCES

Groundwater pumping E‘
Agricultural irrigation
Potable water
Livestock watering
Disturbance/geomorphic
alteration
Groundwater pollution
Habitat fragmentation
Flow diversion
= Recreation Impacts
_L‘ Non-native species
- t; CLIMATE CHANGE

-

;Gra,ssy Spring,
Arizena Strip
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Human Influence Risk vs. Overall Natural Resource

Condition
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Natural Resource Condition

Natural Resources {composite) condition scores in relation to Human influence (category)
risk for 641 springs in the southwestern USA.



WHO’S TO BLAME FOR THE DEMISE OF SPRINGS?

Poor language, policy, mapping, understanding
of biotic and cultural significance, art, polarization, greed,
incomplete science, and underinformed management

WE ALL ARE!
SOLUTIONS:

Education

An international journal/forum to facilitate

springs ecosystem research, policy discourse, outreach
Informed policy discussion and ecological reconciliation
Improved lexicon and classification
Better understanding of springs-dependent species Unmapped Spring,
Improved, springs-type-based restoration options ool

F. Tagliamento
nr F de Sopra, Italy
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