My perspective as a field soil scientist of the Hawaii Volcanoes

National Park (HAVO) Soil Survey – Keith Harrington

Problems encountered – 

A.  I was unable to use landscape-soil relation concepts to assist in mapping HAVO soils. All portions of the landscape, i.e., summits, shoulders, backslopes, footslopes, and toeslopes of both simple and complex slopes were generally covered by the same ash deposits.

B.  Vegetation proved to be unreliable as an aide in mapping HAVO soils.  The same vegetation grew (or not grow) on all soil types unless disturbance i.e., grazing or fire had altered an area.  Climate was the biggest factor affecting plant growth. 

C.  HAVO has so many sources of volcanic ash and lava it is very difficult to sort them out.  The Halema`uma`u taxadjunct is a simple example.  In less than one-half mile from Kilauea Iki Crater the overburden of cinders coving the Halema`uma`u taxadjunct goes from more than 250 inches to 0 inches in depth.  Many HAVO soils were more complicated.  These soils were formed in two or more ash deposits of different age and from different sources.  These ash deposits often came and went within a short distance depending on the proximity of the source, the force of the source eruption, downwind position from the source, etc.

D.  The correct classification HAVO soils proved to be very difficult, if not impossible, without lab data.  Consider the Puaulu series.  Where sampled, the Puaulu type location was recognized as having 22 soil horizons in the upper 50 inches that had formed in three main ash packets: Keanakako`i base surge and ash, 200 to 600 years old, Uwekahuna ash, 2,000 to 3,000 years old, and an unnamed ash about 10,000 years old.   After review of the Puaulu lab data by: Dr. Rebecca Burt, Robert Engel, Dr. Oliver Chadwick, Dr. Robert Gavenda, Dr. Christopher Smith, and Susan Southard it was decided the Puaulu soil should be classified as medial over ashy, aniso, ferrihydritic over amorphic, isothermic Aquic Hapludands.  What did we gain by this classification?  I suspect if other Puaulu soils within the same map unit had been sampled we would have come up with at least one, if not more, different classifications.

Rational for grouping soils

The most important factors for grouping soils when mapping HAVO were 1. type of lava flow i.e. `a`a or pahoehoe, (soils develop much quicker on `a`a flows), 2. age of the lava flows (you generally find deeper soils on older flows), 3. age and thickness of the volcanic ash deposited upon the lava flow, and. 4. rainfall and temperature (elevation) regimes.  

Recommendations for field description --data entry

When describing HAVO soils every observable horizon was described.  This caused real pain when populating NASIS (Puaulu soils with 22 horizons took 3-4 days to enter).  Unfortunately, we never developed a good method to combine soil horizons.

