PALEONTOLOGICAL SENSITIVITY CLASSIFICATION


The U.S. Bureau of Land Management (BLM) has suggested a classification system for defining the paleontological sensitivity of geological formations.  This classification has three levels (Conditions 1-3) as defined below from the U.S. Bureau of Land Management Manual H-8270-1 General Procedural Guidance for Paleontological Resource Management (1998) modified from Raup (1987, p. 121-122).

Condition 1.
“Areas that are known to contain vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils.”

Condition 2.
“Areas with exposures of geological units or settings that have high potential to contain vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils.”

Condition 3.
“Areas that are very unlikely to produce vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils based on their surficial geology, igneous or metamorphic rocks, extremely young alluvium, colluvium, or aeolian deposits or the presence of deep soils.”

The BLM and U.S. Forest Service have defined fossils of scientific value using the following criteria (Raup, 1987, p. 122, 142):

a. Preservation of soft body parts.

b. Preservation of uncommon invertebrate fossils.

c. Close or intimate association of plants with animals.

d. Preservation of the skull, whole isolated bones, or other diagnostic materials.

e. A concentration and diversity of plants and animals of restricted geologic or geographic range.

f. Fossils poorly known to science.

g. Unique or significant geographic, stratigraphic, or paleontologic position such as type locality, only known occurrence, reptile-mammal transition, etc.

h. Materials having the potential for clarifying the evolutionary position, morphology, development, and/or behavior of the organism and/or its environment.

Standard practice among paleontologists conducting field surveys is to search the literature for fossil sites that have been documented in the area of potential disturbance.  Next, a survey on foot is conducted in all areas with Condition 1 and in good exposures in areas with Condition 2.  Areas with steep slopes, soil development, and plant cover are typically excluded from these field surveys.  Formations falling under Condition 3 are typically excluded from examination.

Because of the diversity of fossil-bearing rocks in Utah, the Utah Geological Survey has devised the following six-tiered classification system to rank the sensitivity of geological formations containing fossil resources:

· 0) fossils absent
· 1) fossils rare

· 2) fossils present

· 3) significant sites known

· 4) very sensitive
· 5) extremely sensitive
Comparing this system with the three-tiered BLM system we find that Condition 3 roughly corresponds to the fossils absent and fossils rare categories (0 and 1), Condition 2 roughly corresponds to the fossils present and significant sites known categories (2 and 3), and Condition 1 roughly corresponds to the very sensitive and extremely sensitive categories (4 and 5).

Because fossils are not evenly distributed throughout a formation within a given region it is difficult to quantify the paleontological sensitivity of a formation.  Factors such as aerial extent and exposure of a formation, as well as the intensity that the formation has been surveyed for fossils, will influence the sensitivity of a formation in a given region.  With this in mind, we define our six-tiered classification as follows:  (Significant fossils are defined as any vertebrate fossil remains or site with fossils of exceptional preservation or context [see BLM and U.S. Forest Service definitions above]).

0) Fossils absent – Formations with rock types, such as igneous or metamorphic rocks, that are very unlikely to contain fossils of any kind.

1) Fossils rare – Formations that contain fossils only in rare instances such that intensive survey is unlikely to uncover noteworthy occurances of fossils.  Additionally, significant sites are known from Quaternary alluvium, but we place it in this category because of the vast aerial extent of these surficial deposits and the low probability of encountering fossils at any particular location.

2) Fossils present – Formations known to contain fossils, but these fossils are unlikely to be of unique scientific importance.  For example, formations with abundant marine invertebrate fossils in which disturbance of small areas are unlikely to impact scientifically significant fossils.

3) Significant sites known – Formations from which scientifically important fossil sites are known but that either by the large aerial extent of the formation or rarity of these sites means that many areas of the formation will not contain significant fossil resources.

4) Very sensitive – Formations known to contain abundant and significant vertebrate, invertebrate, and/or plant fossils in which a field survey is likely to result in the discovery of scientifically significant fossils.

5) Extremely sensitive – Formations that can be considered “world-famous” because of the scientifically important fossils they contain.  Formations in which unique and scientifically important fossils are very likely to be discovered during field survey and in which there is a good possibility that any disturbance will impact critical fossil resources.

CLASSIFICATION FOR PALEONTOLOGICAL DISCOVERIES


The preceding classification system addresses geological formations; once fossils have been discovered, the following classification system has been suggested by the Bureau of Land Management and Raup (1987, p. 174) to define the paleontological sensitivity of specific fossil localities. We provide it here for the reader’s reference.

Class 1.
Critical – reference locality for holotype of critical paleontological material, or any type section of geological strata needed for future study.  All vertebrate fossil sites fall within this category.

Class 2.
Significant – any locality that produces rare, well-preserved, or critical fossils usable for taxonomic, evolutionary, stratigraphic, paleoenvironmental, or paleoecological studies.

Class 3. 
Important – any locality that produces common, abundant fossils useful for stratigraphic or population variability studies.

Class 4.
Insignificant – any locality with poorly preserved, common, or stratigraphically unimportant fossil material.

Class 5.
Unimportant – any locality intensively surveyed and determined to be of minimal scientific interest.

