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Abstract
The aseismic movement of shallow faults does not always occur as a steady process but instead can occur as a steady process interrupted by bursts of slip known as creep events. We have known about creep events for over half a century (e.g., Schulz et al., 1976; Tocher, 1960) due to creepmeters, a specialized instrument for monitoring fault creep. These creepmeters have been recording creep events in 
California since the 1970s (Duffield & Burford, 1973; Langbein et al., 2024; S Schulz & Burford, 1978; Schulz et al., 1976; Schulz, 1989), providing one of the longest continual geodetic time series in existence. Creepmeters have also been deployed in Turkey on the North and East Anatolian Faults and the Chaman Fault in Pakistan. However, despite having over 37 creepmeter data sets available and knowing 
the existence of creep events for over 50 years, we do not have a global catalog of creep events similar to those used to study earthquakes. Recent attempts to produce a catalog of creep events by Gittins & Hawthorne, 2022, have identified creep events on less than half of the creepmeters available, focusing only on those along the Creeping Section of the San Andreas Fault. Here, we present an effort to 
produce a global creep event catalog for the first time.
We manually picked creep events across 37 creepmeters globally and have identified over 4,500 creep sub-events (smaller events within larger creep events made up of multiple bursts of slip), producing the most comprehensive catalog of creep events to date, with more data to be processed. Further work on this catalog is ongoing. We aim to use this new catalog to perform statistics on a catalog of creep 
events for the first time. Examples of future analysis include determining if creep events follow a Gutenberg-Richter type distribution, identifying if there is a slip-duration scaling for creep events akin to the moment-duration scaling for earthquakes and slow slip events (e.g., Ide et al., 2007), or if creep events have a common temporal evolution related to a driving rheology. A comprehensive catalog would also 
allow us to compare the timing of creep events to other natural phenomena, such as local and distant earthquakes or rainfall.

References
Duffield, W. A., & Burford, R. O. (1973). An accurate Invar-wire extensometer. Journal of Research of the U.S. Geological Survey, 1(5), 569577.

Gittins, D. B., & Hawthorne, J. C. (2022). Are Creep Events Big? Estimations of Along-Strike Rupture Lengths. Journal of Geophysical Research: Solid Earth, 127(1), e2021JB023001. https://doi.org/10.1029/2021JB023001

Ide, S., Beroza, G. C., Shelly, D. R., & Uchide, T. (2007). A scaling law for slow earthquakes. Nature, 447(7140), 76–79. https://doi.org/10.1038/nature05780

Langbein, J., Bilham, R. G., Snyder, H., & Ericksen, T. L. (2024). Summary of Creepmeter Data from 1980 to 2020—Measurements Spanning the Hayward, Calaveras, and San Andreas Faults in Northern and Central California (Open-File Report). Renton, Virginia: USGS.

Schulz, S, & Burford, R. O. (1978). Installation of an Invar Wire Creepmeter, Elkhorn Valley, California August 1977 (Open-File Report No. 78–203). U.S. Geological Survey.

Schulz, S. S., Burford, R. O., & Nason, R. D. (1976). Catalog of creepmeter measurements in central California from 1973 through 1975 (No. 77–31). Open-File Report. U.S. Geological Survey,. https://doi.org/10.3133/ofr7731

Schulz, Sandra. (1989). CATALOG OF CREEPMETER MEASUREMENTS IN CALIFORNIA FROM 1966 THROUGH 1988 (U.S. Geol. Surv. Open File Rep No. 89–650).

Tocher, D. (1960). CREEP RATE AND RELATED MEASUREMENTS AT VINEYARD, CALIFORNIA. Bulletin of the Seismological Society of America, 50(3), 396–404. https://doi.org/10.1785/BSSA0500030389

USGS, & CGS. (2020). Quaternary fault and fold database for the United States [Data set]. Retrieved from https://www.usgs.gov/programs/earthquake-hazards/faults

Zelenin, E., Bachmanov, D., Garipova, S., Trifonov, V., & Kozhurin, A. (2022). The Active Faults of Eurasia Database (AFEAD): the ontology and design behind the continental-scale dataset. Earth System Science Data, 14(10), 4489–4503. https://doi.org/10.5194/essd-14-4489-2022

180° 120°W 60°W 0° 60°E 120°E 180°

60°S

0°

60°N

California

124°W 122°W 120°W 118°W 116°W 114°W

34°N

36°N

38°N

40°N

42°N

0 100 200
km

124°W 122°W 120°W 118°W 116°W 114°W

34°N

36°N

38°N

40°N

42°N

0 100 200
km

Hayward Fault

122°20'W 122°10'W 122°00'W 121°50'W

37°20'N

37°30'N

37°40'N

37°50'N

38°00'N

0 10
km

122°20'W 122°10'W 122°00'W 121°50'W

37°20'N

37°30'N

37°40'N

37°50'N

38°00'N

0 10
km

CFW1

CPP1

COZ1

CTM1

CHP1

Salton Sea

116°10'W 116°00'W 115°50'W 115°40'W 115°30'W 115°20'W

32°30'N

32°40'N

32°50'N

33°00'N

33°10'N

33°20'N

33°30'N

0 10
km

116°10'W 116°00'W 115°50'W 115°40'W 115°30'W 115°20'W

32°30'N

32°40'N

32°50'N

33°00'N

33°10'N

33°20'N

33°30'N

0 10
km

DU30

RR45

SU30

Pakistan

60°E 65°E 70°E 75°E

25°N

30°N

35°N

60°E 65°E 70°E 75°E

25°N

30°N

35°N

0 100
km

CHA1

Parkfield

120°40'W 120°30'W 120°20'W 120°10'W

35°30'N

35°40'N

35°50'N

36°00'N

0 10
km

120°40'W 120°30'W 120°20'W 120°10'W

35°30'N

35°40'N

35°50'N

36°00'N

0 10
km

XSC1

XMM1

XMD1
XVA1

XRSW
XPK1/2

XTA1
WKR1

XHSW
XGH1

CRR1

X461C461

Hollister

121°40'W 121°30'W 121°20'W 121°10'W 121°00'W

36°30'N

36°40'N

36°50'N

37°00'N

0 10
km

121°40'W 121°30'W 121°20'W 121°10'W 121°00'W

36°30'N

36°40'N

36°50'N

37°00'N

0 10
km

XSC1

XSJ2/3

CWN1/CWC3

FXC1

XMR1

XHR1/2/3

Turkey

25°E 30°E 35°E 40°E 45°E

35°N

40°N

0 100
km

25°E 30°E 35°E 40°E 45°E

35°N

40°N

0 100
km

INW1/ISW1/WSZ1

Future Work/Questions
1. Can we produce a taxonomy of creep (sub)events based on their amplitude and duration?

2. Is there an association between creep (sub)events and rainfall, atmospheric pressure or local and teleseismic earthquakes?

3. Do creep (sub)events follow a Gutenberg-Richter distribution?

4. Does the displacement in a creep (sub)event scale with their duration? 

5. Is this scaling linear so that T ∝ 𝛿 or is the scaling like that of slow slip events T ∝ 𝛿
!
"?

6. Do all creep (sub)events have the same temporal evolution? 

7. Does the temporal evolution of creep (sub)events tell us something about the rheology of the fault driving these events?


