
37Spring 2016

California Fish and Game 102(2):37-40; 2016

Northward range extension of the crowned sea urchin 
(Centrostephanus coronatus) to Monterey Bay, California

Jan Freiwald*, Colleen J. wisniewski, dan abbott

Reef Check Foundation, 13723 Fiji Way, B-2 Marina del Rey, CA 90292 USA (JF, CJW, 
DA)

Long Marine Laboratory, Institute of Marine Sciences, UC Santa Cruz, 100 Shaffer Road, 
Santa Cruz, CA 95060 (JF)

*Correspondent: jfreiwald@reefcheck.org

Keywords: Centrostephanus coronatus, Monterey Bay, range extension, El Niño, central 
California
________________________________________________________________________

 A crowned sea urchin, (Centrostephanus coronatus) was seen and documented on 
12 April 2016 on rocky reef substrate in the kelp forest near the Monterey breakwater in 
Monterey Bay, California (36o 36.63’ N, 121o 53.66’ W) by the first author during a scuba dive. 
This observation represents a northward range extension of about 330 kilometers from the 
previously reported northernmost occurrence of this species at the northern Channel Islands, 
California (Engle and Richards 2001; Pearse 1972). This subtropical species has a reported 
distribution from the Galapagos Islands (Ecuador) in the south to the northern Channel 
Islands (California, USA) in the north (Gotshall 2005). The specimen was photographed 
and its test diameter was estimated to be about 4 centimeters (Figure 1). Its identification 
as Centrostephanus coronatus was confirmed by the co-authors based on photographs. 
There is no other known, almost black species of sea urchin in California waters with the 
characteristic blue around the base of the spines (R. Mooi, California Academy of Sciences, 
personal communication). 
 In southern California, this species is present in much lower densities than other 
common sea urchin species. Nevertheless, C. coronatus has increased in abundance over 
the last seven years in the southern Californian region. Reef Check California, a program 
that uses citizen scientists to survey California’s rocky reefs using standardized 60 m2 belt 
transects, has surveyed the densities of this species since 2006 (Freiwald et al. 2015; Gillett 
et al. 2012). These surveys document the spatial and temporal variation of crowned urchin 
recruitment and increases in population densities in southern California and show how, 
especially in 2015, its abundance has increased in the northern Channel Islands (Figure 2). 
 Adult crowned sea urchins occupy holes and crevices on shallow reefs and do not 
move far. After nightly feeding excursions of a few meters at most, they return to their home 
crevice before sunrise (Nelson and Vance 1979). Limited adult movement in combination 
with the body size of the observed individual suggests that it settled at least a year or two ago 
and has survived and grown on the reef in Monterey Bay. The northward range expansion 
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Figure 1.—Crowned urchin (arrow) photographed on 12 April 2016 near the Monterey breakwater in 
Monterey Bay, California. Specimen was found next to purple urchins in a crevice on rocky reef substrate 
at a depth of about 4 m.

Figure 2.—Distribution of crowned urchins (Centrostephanus coronatus) in southern California as documented 
during Reef Check California surveys from 2009 to 2015 (panels A-C) and location of a single crowned 
urchin observed and photographed on 12 April 2016 (panel D, star). Oval in panel D indicates historic range 
of crowned urchins in California and dashed lines show section of coast shown in panels A-C.
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of the crowned urchin is likely due to the recent marine coastal warming that has persisted 
along the California coast since 2013, and is referred to as the ‘warm blob’ (Leising et al. 
2015; Peterson et al. 2015). Similar recruitment of this species was observed in association 
with a warm water event during the 1997/98 El Niño around the northern Channel Islands 
where it had been rare before that (Engle and Richards 2001). In the southern part of the 
species’ range, increases in population density associated with warm water events have also 
been documented during an El Niño in 2009/10 when populations increased by about 70% 
at a site in southern Mexico (López-Pérez et al. 2016). 
 The observation of this subtropical species of sea urchin in central California is not 
the only case of a southern species being observed in this region during the recent warming 
along central California. In 2015, two species of urchins, Lytechinus pictus and Arbacia 
stellata, were found on a reef about one km upcoast of the site at which the crowned urchin 
was observed (Lonhart 2015). Along with recent sightings of several species of fish typically 
found in southern California (J. Freiwald, personal communication), these observations 
support the conclusion that this range extension of C. coronatus is related to the unusually 
warm water and El Niño conditions that have persisted over several years in central California 
since late 2013 (i.e. warm blob 2013-15 and El Niño in 2015-16). 

Acknowledgments

 We would like to thank the many Reef Check California volunteers that have 
helped collect the data used in this paper. We are truly grateful to those who have generously 
donated their time and effort to monitor California’s kelp forest ecosystems. We would like 
to thank M. Carr for comments that helped improve this paper. Over many years, major 
supporters of the Reef Check California program have been the Resources Legacy Fund 
Foundation, the Keith Campbell Foundation for the Environment, the Lisa and Douglas 
Goldman Foundation, the California State Coastal Conservancy and California Ocean 
Protection Council (California Sea Grant) and the Annenberg Foundation.

literAture cited

engle, J. M., and d. V. riChards. 2001. New and unusual marine invertebrates discovered 
at the California Channel Islands during the 1997-1998 El Niño. Bulletin of the 
Southern California Academy of Sciences. 100(3):186-198.

Freiwald J., C. wisniewski, M. wehrenberg, C. s. shuMan, and C. dawson 2015. Reef 
Check California instruction manual: A guide to rocky reef monitoring, 8th edition. 
Reef Check Foundation Pacific Palisades, CA, USA..

gillett, d. J., d. J. Pondella, J. Freiwald, k. C. sChiFF, J. e. Caselle, C. shuMan, and s. 
b. weisberg. 2012. Comparing volunteer and professionally collected monitoring 
data from the rocky subtidal reefs of southern California, USA. Environmental 
Monitoring and Assessment,. 184(5):3239-3257.

gotshall, d. 2005. Guide to marine invertebrates: Alaska to Baja California. Sea 
Challengers, Monterey, CA, USA.

leising, a. w., i. d. sChroeder, s. J. bograd, J. abell, r. durazo, g. gaxiola-Castro, e. 
P. bJorkstedt, J. Field, k. sakuMa, r. r. robertson, r. goeriCke, w.t.  Peterson, 
r.  brodeur, C. barCeló, t. d. auth, e. a. daly, r. M. suryan, a. J. gladiCs, 
J. M. Porquez, s. MCClatChie, e. d. weber, w. watson, J.a.  santora, w. J. 



Vol. 102, No. 2CALIFORNIA FISH AND GAME40

sydeMan, s. r. Melin, F. P. ChaVez, r. t. golightly, s. r. sChneider, J. Fisher, 
C. Morgan, r. bradley, and  P. warybok.  2015. State of the California Current 
2014–15: Impacts of the warm-water “Blob”. State of the California  Current, 
CalCOFI Rep. 56:31-68.

lonhart, s.  2015. [Internet] Warm-water urchins found along cannery row in Monterey 
Bay. [cited 05 May 2016]. Available from Http://sanctuarysimon.org/news/2015/08/
warm-water-urchins-found-along-cannery-row-in-monterey-bay/.

lóPez-Pérez , a., s. guendulain-garCía, r. granJa-Fernández, V. hernández-urraCa, l. 
galVán-rowland, r. zePeta-VilChis, and d. lóPez-lóPez. 2016. Reef community 
changes associated with the 2009-10 El Niño in the southern Mexican Pacific. 
Pacific Science. 70(2):175-190.

nelson, b. and r. VanCe. 1979. Diel foraging patterns of the sea urchin Centrostephanus 
coronatus as a predator avoidance strategy. Marine Biology. 51(3):251-258.

Pearse, J. 1972. A monthly reproductive rhythm in the diadematid sea urchin Centrostephanus 
coronatus Verill. Journal of Experimental Marine Biology and Ecology. 8(2):167-
186.

Peterson, w., M. robert, and n. bond. 2015. The warm blob – conditions in the northeastern 
Pacific Ocean. PICES Press. 23(1) 36-38.

Received 17 May 2016
Accepted 24 May 2016
Associate Editor was Peter Kalvass


