UH Managed lands – Project Proposal

for projects anticipated to be classified as having “Minimal Impact”
Dr. Barry I Cameron, Associate Professor, Volcanology and Igneous Petrology, UWisconsin-Milwaukee
Volcano-Ice Interaction Research + Mars Analogue Applications
Project Description
Research objectives of the proposed study of glaciovolcanism on the upper slopes of Mauna Kea
are to:
1. Document field evidence for volcano-ice interactions.
2. Estimate the thickness of the Mauna Kea ice cap overlying the emplaced magma by
documenting chemical composition.
3. Document rock textures to further understand degassing and crystallization feedbacks
during subglacial eruptions.
4. Compare Mauna Kea scoria cones and compare these results to the mineralogy and
geochemistry of hydrothermal deposits on Mars.
Identified Land Use (see HAR § 13-5-22 through 13-5-25)
HAR § 13-5-22, (B-1) Basic data collection, research, education, and resource evaluation that
results in a minor disturbance to natural resources or land (e.g., corings, excavations, etc.).
Identify the existing CDUP this proposal alters or affects, if any
None
Identify University of Hawaiʻi exemption per HAR § 11-200-8(a), if any
Exemption Class #5: Basic data collection, research, experimental management, and resources
evaluation activities which do not result in a serious or major disturbance to an environmental
resources.
#1. Gathering of soil, air, water, plant, animal, fish, mineral and other specimens for research,
experimental, or instructional purposes.
Tax Map Key(s)
4-4-015:009 – Mauna Kea Science Reserve (por.).
Also includes the Mauna Kea Ice Age Natural Area Reserve, to be permitted under NAR
processes.
Proposed Commencement Date
1 June 2019
Proposed Completion Date
31 November 2019. Total field work is estimated at 8 days, most likely occurring in June or July.
Estimated Project Cost
$20,000 funded by the Wisconsin Space Grant Consortium
Total size / area of proposed use
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Most work is likely to occur in the NAR. Pu’upoliahu is the only identified site in the Maunakea
Science Reserve.

Project Purpose and Need

The proposed work on volcano-ice interactions and hydrothermal alteration on the upper slopes of
Mauna Kea strategically aligns with the major Mars Science goals of Life, Climate, and Geology as
outlined by the 2018 NASA “Mars Exploration Program Analysis Group”. Under Goal I to determine if
Mars ever supported life, Objective A seeks to determine if environments having high potential for prior
habitability and preservation of biosignatures contain evidence of past life. The report suggests
investigations that identify environments that were habitable in the past, and characterize conditions
and processes that may have influenced the degree or nature of habitability. Thus, the project hopes to
provide geological context on the glaciovolcanic and hydrothermal alteration environments on Mars
using a terrestrial analog. The results obtained from the proposed project should strengthen future
grant proposals to NASA Habitable Worlds program on alteration of high-Fe basalts in Iceland and the
Galápagos Islands as appropriate Mars analogs.

Has professional peer-review occurred

Yes, reviewed and funded through the Wisconsin Space Grant Consortium

Are there any related ongoing, pending, or planned projects associated with this submission?
Project includes: Graduate student training, submission of project results to NASA and
Wisconsin Space Grant symposia.

Existing Conditions at Project Site(s)
Geology, Climate, & Hazards

Maunakea is considered an active, post-shield phase volcano (USGS). Climate conditions at this
altitude (12,500ʻ and above) are often below freezing and when combined with precipitation or
high humidity (often a very localized phenomena) ice can form on cinder surfaces resulting in
natural cinder movement from geophysical processes and form rime ice on infrastructure.
Temperature on site averages 40-degree Fahrenheit and winds at 30 - 40MPH, high elevation
(13,400-ft elevation), with low oxygen levels. Average annual precipitation is less than 10”

Flora, Fauna, Ecology, Water Resources

Limited vegetation, flora, fauna, or water resources are in the proposed project area. These
resources have been mapped and inventoried (i.e. vegetation) or are in the process (i.e. birds
and bats. The Office of Maunakea Management currently monitors the site for native and
invasive species.

Cultural Resources

Numerous cultural resources are present throughout the study site. Additional detail and
coordination will be required to prevent unintended impacts to these resources if the study
proceeds.

Recreation

Much of the activity will occur off-trail, although roads and trails will be used for access and the
disturbance associated with road construction provides insight into the geology.
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Built Infrastructure

Most work will occur in natural areas. When possible, sampling would be directed to previously
impacted areas.

Landscaping & Visual Conditions

Most work will occur in natural areas. When possible, sampling would be directed to previously
impacted areas.

Description of the Project
Location

Study sites are labeled in the image below. Only Pu’upoliahu is under UH management
jurisdiction and identified as a possible research site on UH managed lands. The remainder of
the study would occur in the NAR.

Oblique aerial photo of scoria cones and lava flows on the upper slopes of Mauna Kea (from Wolfe et al., 1997).
Many of these cones and associated flows exhibit ice-contact features suggesting that they were erupting beneath
or interacted with an existing ice cap on Mauna Kea. White arrows in the middle of the image show a scarp that
represents a hyaloclastite ridge erupted along a fissure beneath the Waihu ice cap. On the image above, generally
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speaking the area to the left of the road is in the NAR while the area to the right of the road is in the Mauna Kea
Science Reserve.

Description of the process of completing the project

1.
Collect glassy samples of glaciovolcanic lithofacies such as hyaloclastite tuffs and pillow
lavas erupted during the older Waihu glacial episode. Best exposures of the hyaloclastite tuff are
reported high on the walls of Waikahalulu Gulch, but occurrences covering a wider spatial area
will be sought.
2.
Investigate and sample multiple sections of the E-W trending hyaloclastite ridge that
underlies Puu Kookoolau cone.
3.
Synthesize field evidence on all varieties of ice contact features exposed in Liloe Spring
lava flows of the Hamakua Volcanic Series formed during the older Waihu glacial episode.
4.
Collect glassy samples of glaciovolcanic lithofacies such as pillow breccias and pillow
lavas erupted during the younger Makanaka glacial episode. Also document all ice contact
features that support volcano-ice interactions during the Makanaka glacial period.
5.
Conduct extensive field work on lava flows north of Puu Waiau and Puu Poliahu cones to
confirm or negate the disputed existence of glaciovolcanic features.
6.
Collect altered samples that represent hydrothermal alteration of Puu Poliahu cone and
other cones on the upper slopes of Mauna Loa.

Who will do the work?

Field & Lab: PI: Dr. Barry Cameron, University of Wisconsin—Milwaukee.
Field & Lab: Graduate Student: Ashley Stewart (MS, University of Wisconsin—Milwaukee).
Lab Only: Dr. John Fournelle, University of Wisconsin—Madison

Equipment & Transportation

Travel by 4x4 vehicle, on and off-trail hiking. Sampling methods to be determined/clarified.

Measures to protect the environment and/or mitigate impacts
Protective Measures

Standard protective measures would be applied. Additional considerations re: preventing
impacts to cultural resources may be warranted..

Compliance with Lease, Sublease, or Comprehensive Management Plan (CMP)
The proposed project addresses Management Action NR-17.
NATURAL RESOURCES

Subplans

Comments

NRMP
4.1.2.3

This study will increase our
understanding of lava-ice
interactions, the geologic history
of Maunakea, and facilitate
research into potentially similar
environments such as those found
on Mars.

Inventory, Monitoring and Research

NR17

Conduct research to fill knowledge gaps
that cannot be addressed through inventory
and monitoring.

.
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Identify other required or associated permits
Natural Area Reserve Permit

Five Year Outlook

Not applicable.

Community Benefits
Benefits to other Maunakea entities and/or global astronomy community

Given growing world-wide interest in Mars and planetary exploration, OMKM anticipates this
type of research request to gradually become more frequent.

Benefits to the Hawaii Island community

Improved understanding of the geology and lava-ice interactions on Maunakea.

Will data, publications, or other products be free and available to the public?

This research will culminate in student presentations at the UW-Milwaukee Department of
Geosciences Student Research Symposium, the Annual UWM Undergraduate Research
Symposium, and the Annual Wisconsin Space Conference.

DLNR Evaluation Criteria

Not Included at this time.

Volcano-Ice Interactions—Mars Analogue

2019-03-22

page 5 of 5

