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Motivation

• Fragile geologic features (FGFs) that are 

damaged by earthquake shaking can provide 

insight into the quantification of extreme 

ground motions with low recurrence intervals. 

• The Trona Pinnacles National Monument 

contains hundreds of FGFs and is located within 

5 km of the 2019 M7.1 Ridgecrest earthquake 

fault trace, which provides an unique 

observation opportunity. 

• We are developing an interactive database that 

captures the pre- and post-event conditions of 

the Trona Pinnacles. 
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Figure 1. A picture with several intact spires taken after the 

M7.1 Ridgecrest earthquake.

Figure 2. Location map showing the Trona Pinnacles National 

Monument and fault traces from the M7.1 Ridgecrest 

earthquake.

Damaged spires

Figure 3. (A) Picture of 

Spire 1 taken by Jim Brune 

on May 30, 2001. (B) Photo 

of the same spire taken by 

Christine Goulet on July 12, 

2019. (C) Scale of the fallen 

rock. 
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Our database is composed of four tables linked

together through common fields and/or hidden ID

tags.

1.Spire table. We identify 336 spires at Trona

Pinnacles and assign them unique numerical IDs,

using pictures taken during reconnaissance and

Google Earth. The spire table includes the spire

ID, and its location (latitude and longitude).

2.Image table. It includes reconnaissance pictures

and pre-event pictures collected from the internet.

The image table includes the file name,

coordinates, date taken, camera angle and

photographer’s name.

3.Photographer table. It includes the name, email,

Instagram account and/or website for the

photographer.

4.Image-spire table. The table lists the file name

for each image and all the IDs of spires it captures.

Figure 4. Screenshot of the interactive map. At this scale, the 

circles denote clusters and the numbers represent the number 

of spires within a cluster.

Database Structure

Interactive map

We create an interactive map with Leaflet for users

to query and view all spires and images.

Figure 5. Zoomed-in map. The red circles denote individual 

spires with their ID in white. 

Figure 6. Clicking on 

each spire makes a 

window pop up, which 

displays spire ID, a 

primary picture of the 

spire and a link to all 

the pictures that contain 

this spire (Figure 8).

Interactive map

Figure 7. Users can use the rectangle tool to select multiple 

spires. The pop-up window shows the spire IDs and a link to 

all the pictures that contain these spires.

Figure 8. The 

linked page 

shows all the 

pictures that 

contain a 

particular spire, 

along with 

information on 

the 

photographer, 

date, location, 

camera angle. 

The pictures 

are sorted by 

date, and the 

layout is 

suitable for 

printing.

SCEC PBR Database 

IntegrationThe SCEC PBR database contains over 1,800

FGFs and ~6,000 pictures. Some of those FGFs

include additional physical and geometrical

properties. The current tool was designed to also

absorb the PBR database to better support query

and discoverability capabilities. We are looking

for input on this prototype tool from the broader

FGF community.


