
Lime-Miners Fire  
 

BAER Geologic Assessment 
 
Purpose 
 
The geologic survey focused on identification of risks posed by landslides and rock 
debris flows. This was based on landslide activity being a common feature of the 
landscape evolution within the burned areas. Determining if and how the fire modified 
the existing geologic hazards and potential effects during the first subsequent winter 
was the guide in the investigation. The observations made during on-the-ground 
surveys were analyzed with information provided by previous geologic and geomorphic 
mapping, the BARC burn severity maps, and aerial photography. 
 
Areas of Investigation 
 
The fires of Lime and Miners comprise an area of distinctly diverse geologic terrain 
which act to produce individual geomorphic processes and stability hazards. Due to the 
nature of the rocks within this area, mass wasting has played a dominant role in shaping 
the geomorphology. A short review of the geologic composition and morphology is 
thusly warranted. 
 

Lime 
 

Geology/Geomorphology 
 

The Lime fire area is located within highly diverse geologic landscapes. From west to 
east these are: the South Fork Mountain Schist, Galice formation, Glen Creek 
Gabbro/Ultramafic complex, Bear Wallow Diorite complex, and the Rattlesnake Creek 
terrane (map 1). 
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Map 1 
 
The eastern contact of the South Fork Mountain Schist marks the boundary between 
two geomorphic provinces. The Jurassic/Cretaceous South Fork Mountain Schist is the 
easternmost formation within the Coast Range Geomorphic Province and lies to the west 
of the Galice Formation, which is associated with the Western Jurassic Belt of the 
Klamath Mountain Geomorphic Province. These formations are separated by the regional 
South Fork Mountain Thrust Fault. This is a wide fault zone which extends up the eastern 
flanks of South Fork Mountain having numerous fault traces within a 1,000 foot wide 
zone. This zone is highly unstable, with material being highly sheared and having an 
abundance of groundwater. 
 
The South Fork Mountain Schist consists of tightly folded, foliated mica-schist which is 
highly prone to landsliding in the form of deep seated rotational/translational slides. The 
Galice is composed of interbedded graywacke, mudstone, and conglomerate. Bedrock 
structure controls landsliding within the Galice. The Galice strikes N20W and dips 45 
degrees northeast consistently. Where it dips into a ridge slides are dominantly debris. 
Where it dips away rotational slides dominate.  
 
The Glen Creek Gabbro-Ultramafic complex consists chiefly of gabbro and 
hornblendite, with serpentinized peridotite. This complex is geographically encircled by 
the Galice formation.  
 

Rattlesnake Creek Terrane

South Fork Mtn. Schist

Bear Wallow Complex
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The Galice formation is separated from the Bear Wallow Diorite complex to the east by 
the Bear Wallow fault which runs in a northwest-southeast trend. The Bear Wallow 
Diorite complex consists chiefly of medium grained plutonic rocks ranging in 
composition from hornblende diorite to biotitie-hornblende quartz diorite but includes 
minor gabbro. Although deep-seated landslides are found within this unit it demonstrates 
relatively less slope stability hazards than the previous geologic units.  
 
To the east of the Bear Wallow Diorite complex is the Rattlesnake Creek terrane. The 
Rattlesnake Creek terrane is named after Rattlesnake Creek, which crosscuts much of that 
terrane in the Pickett Peak and Dubakella Mountain quadrangles.  
 
In a regional perspective, Irwin (1972) has described this terrane as consisting 
predominantly of: serpentinized ultramafic rocks, gabbro, diabase, pillow lavas and other 
mafic volcanic rocks, phyllite, thin-bedded chert, discontinuous lenses of limestone and 
locally interbedded sandstone and pebble conglomerate. These rocks are generally 
considerably disarrayed by folding and faulting. The prevailing character of the terrane is 
that of a dismembered ophiolite suite (melange). Plutons that range from hornblende 
diorite to biotite-hornblende-quarts diorite are sparsely scattered throughout the 
terrane. Deep-seated rotational/translational landslides dominate the Rattlesnake Creek 
terrane. 
 
Found throughout are valley inner gorges which are defined as those slopes adjacent to 
channel margins having gradients in excess of sixty-five percent. The valley inner gorge 
is formed through mass wasting triggered by channel downcutting, oversteepening and 
undercutting. Valley inner gorges occur throughout the fire area and are considered to be 
highly unstable this is especially true along the South Fork of the Trinity River, Plummer, 
Hitchcock and Sulphur Glade Creeks. 
 
In all formations described the potential for slope failure is increased by differential 
movement along shear and fault zones; by the introduction of water which decreases 
shear strength of the crushed material; and by the elimination of natural vegetation thus 
destroying the network of roots that bind weak soil materials together. 
 
Identified Potential Hazards 
 
In majority only a few areas of the Lime fire burned with high intensity. These are 
generally located in the Limedyke Mountain, Bear Wallow Mountain, Cold Spring, 
Friend Lake, Oak Ridge, and area northwest of Miller Place.  
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Limedyke Mountain Area 
 
A large nested, in echelon slide complex of Pleistocene age has been identified 
immediately north of Limedyke Mountain (figures 1 and 2 below). The Bear Wallow 
fault runs through this area. 
 

   

Active Toe Zone Area

 
 
This area first burned extensively in August of 1987. Since then active creep movement 
has occurred along the toe of the two lowermost slides. Recent tension cracks have been 
observed in this area. A gutted debris flow channel extends below this area. If the current 
toe area should fail a potential five to ten-thousand cubic yards of material could enter the 
channel and eventually into the South Fork of the Trinity River approximately 2,500 feet 
below.  
 
Values at risk are fisheries within the South Fork drainage. No structures are located 
below and any flow mass would discharge upon a large river terrace located at this 
location on the South Fork.  
 
Potential slope stability hazards will increase as time progresses and peak in five to seven 
years time as root systems deteriorate. Native conifers should be planted on this site and 
surface flow dispersed from concentrating on the toe of the landslide. 
 

 
Cold Creek 

 
This area also burned in the 1987 event. This creek has since then down and head (figure 
3). Small inner gorge slides are found along its length. It is expected that increased flows 
will accelerate this process if slope treatment are not initiated. Values at risk are 
fisheries. A combination of techniques can be employed to stabilize soil movements. 
Reference in this regards should be made to the Soil report. 
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Inner Gorge Slides

Figure 3. Cold Creek 
 
 

Area Northwest of Miller Place 
 

This area burned hot. Large active, nested, wet rotational landslides are located at this 
location. Some movement can be expected at this location peaking in five to seven years 
time. Miller Place should not be impacted by potential downslope movements. This area 
should be replanted with native conifers. A fire line is located above this area. Care must 
be taken to drain surface flow from a fire line above away from this slope. 
 

Area South of Oak Ridge 
 

Two colluvial filled hollows are located below road 2N10 within a hot burn area (fig.4) 

 
Figure 4 
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Runoff from the road should be dispersed along the slope and not allowed to concentrate. 
The slope should be planted with native conifers. Values at risk are fisheries. No 
structures are located below. 
 

Miners 
 
The Miners fire is located north of Hayfork Creek and consists (from west to east) of the 
Ironside Mountain Batholith and the Hayfork terrane. 
 
The Ironside Mountain Batholith is a large, northwest-southeast trending elongate 
intrusive body immediately to the west of the Hayfork terrane and forms the western 
portion of the area. Typically these rocks are composed of diorites.  
 
The Hayfork Bally Meta-andesite is composed chiefly of volcaniclastic rocks, with 
subordinate lava flows and chert. Basaltic lithic fragments tend to be as common as 
andesitic however. 
 
By far the most common geomorphic feature within the area are headwall basins. These 
are steep, amphitheater-shaped areas that typically extend to ridges at the heads of incised 
tributaries and are formed by prolonged shallow mass wasting as well as rock slide, ravel 
and sheetwash erosion (figure 5). 
 

 

Miners Creek

Hayfork Creek 

Figure 5 
 

Slopes are generally greater than sixty-five percent and are typically covered by thin 
coarse regolith and colluvium, with rock outcrops common. These basins usually include 
inner gorges along the dissecting stream(s). Locally headwall basins may also grade into 

6 



Lime-Miners Fire – BAER Geologic Assessment – August 19, 2008 

dormant debris slide features which may compose parts of these but represent discrete 
slope failure areas. 
 
Identified Potential Hazards 
 
The vast majority of this area burned with light to moderate intensity. Areas that burned 
with high intensity include the area immediately east of Gates Creek in section 14; the 
headwaters of Miners Creek in section 32; and the area immediately south of Hayfork 
Bally. Due to the morphology of the area no mass wasting effects due to the fire is 
anticipated in these areas. Increased sheet wash is anticipated and reference is made to 
the Soil report for an analysis of this issue. 
 
A previously active landslide was identified near Little Creek in section 9 proximate to 
the Kottmeier Mine (figure 6). 
 

 

Road

High Intensity Burn

Landslide

Figure 6 
 
 
A high intensity burn area and road is located immediately above this landslide. Any 
road drainage must be redirected away from this slope area and the area planted 
with native conifers. 
 
 
Abel Jasso 
Geologist 
Shasta-Trinity National Forest 
8/19/2008 
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