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California grunion inhabit the Southern California and northern Baja California coasts. About the size of sardines, these silvery little fish spawn on beaches from March to April. Photo by Zuma Press, Inc./Alamy Stock Photo

Hey Beacher, Leave Those Fish Alone
Grunion, little fish that mate on beaches from California to Mexico, face a lot of obstacles to
maintaining a healthy population. And the most pernicious may be drunk beachgoers.
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On a moonless summer night in Maliu, California, the each is mostl quiet. e surfers and sunathers left hours ago and onl a handful of people amle near the pier, talking quietl and watching the waves roll in.

Another small group approaches the shoreline. e turn awa from the others, awa from the dr sand and the pier, and toward the lagoon where the high tide washes over the each and no humans are in sight. e four of them—
Karen Martin, a marine iologist, her husand Doug Martin, and student researchers Olivia Le age and Danilo Martinez—are on a mission, and the don’t want to e distured.

During the da, Maliu Lagoon tate each draws crowds as a premier surfing destination. e cit is onl 53 kilometers from Los Angeles and renowned for its sand shores and celerities. When the sun is out, right umrellas and
each towels cover the sand, glamorous sunathers lounge amid sandcastle-uilding children, and eachcomers stroll the water’s edge. horeirds wade in search of snacks, detached pieces of giant kelp float toward shore, and
surfers o on their oards, scanning the sea for the perfect ride.

ut tonight, Maliu’s coast is transformed, the tide so high that the state each’s eponmous lagoon is indistinguishale from the ocean. Martin and her students wade undeterred through deep puddles to a distant, flooded area—
the’ve got work to do. As the move awa from the sounds of traffic and the muffled voices of other visitors, an eeriness settles over the each; fog lankets the rolling hills lining the coast, and the water reflects the lights of Los
Angeles and its suurs to the southeast.

e researchers shiver eneath their laered clothing and crashing waves soak their legs, ut the’re in their element. e take turns peering through Martin’s night vision monocular. e’re excited when the spot a lack-crowned
night heron, which is standing in the cold water for the same reason as the are: in hopes of spotting the msterious California grunion.

Onl a handful of grunion show up as silver glints in the sand. ese fish must e “scouts,” Martin and her students agree. It’s their term for the first few grunion to come ashore on the night of a predicted run. Often on the scouts’
heels are hundreds of their peers, ut something aout tonight’s conditions deters them from their silver, squirm gathering.

Grunion are unremarkale in appearance—the are aout the size and color of sardines—ut stand out for their unusual mating ritual in spring and summer. e fish inhait the coast etween aja California and an Francisco a,
riding in on the waves during especiall high tides. A few grunion test the area and, if conditions are right, scores of grunion congregate on the wet sand to mate en masse.

If males are present on the sand, female grunion will linger. e half-swim, half-wriggle onto the each, drill down into the soft sand using their tails until just their point heads are visile, and la etween 1,600 and 3,600 right-
orange eggs in clutches eneath the surface. Male grunion curve around the urrowing females and release their milt, which percolates through the sand to fertilize the eggs. oth females and males then catch outgoing waves ack to
sea, although the males return to shore several times a night to fertilize clutches. e females onl la eggs once per run. ut the’ll have several opportunities to do so each season: runs ma occur once a night over four nights
following new or full moons etween March and August, the season of exceptionall high tides known as spring tides. Grunion prefer to mate just as the peak tide es.

e outgoing tide deposits an additional laer of moist sand on the eggs. e remain 10 to 20 centimeters under the sand for aout 12 das, when another high tide rolls in, agitates the eggs—a cue to hatch—and pulls them into the
ocean with the receding waves. An eggs left ehind can remain viale in the sand for a total of 35 to 40 das and hatch during a future high tide.

The spectacle of a grunion run draws crowds to California beaches. Photo by Mark Conlin/Alamy Stock Photo
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Grunion ma e exhiitionists in their mating haits, ut the spawn unpredictal, and the’re elusive when in the water. As a result, scientists know little aout them.

Martin has een on a 20-ear mission to change that, through fieldwork and  studing grunion eggs and emros in her la at Maliu’s Pepperdine Universit. A native of landlocked Oklahoma, the scientist was as surprised as
anone that she ecame a marine iologist—she originall studied respiration in amphiians for her master’s thesis at Oklahoma Universit. When she moved to California to pursue her doctorate, “something went wrong,” she jokes.
Martin met her first grunion with her son’s Cu cout troop on a field trip to oserve a run. he was hooked on the msterious little fish.

In the roadest sense, grunion runs are predictale: the occur at night, in the spring and summer, and when the tide is at its highest. ut the specifics of events are still a puzzle. How do the scout fish decide on the eaches most
suitale for a run? What determines the size of the run, which can range from a measl showing of 10 or so fish to thousands of writhing grunion covering the sand? And wh have the een pushing their range slowl northward in
recent ears?

e grunion are most aundant in l Niño ears and don’t run at all if the weather is trul terrile—pouring rain, heav and pounding surf, and storms put them off. xcessive light or noise also deters the fish, Martin sas. ven
when considering those factors, it’s difficult to guess whether the grunion will run at a particular location on a particular date.

“ere are nights when we’re out there sometimes and we’re like, ‘is is perfect, where are the fish?’” sas Martin.

Plus, few people stud grunion and the mating rituals occur on eaches across a wide swath of California and Mexico, making them difficult to monitor. To solve that prolem, Martin egan recruiting volunteer monitors in 2002.
More than 5,000 citizen scientists have learned how to collect data on grunion runs at their local eaches, which are scattered along the fish’s roughl 1,000-kilometer range. he calls them the Grunion Greeters.

Local marine science organizations train citizen scientists to collect run data. Volunteers use an illustrated guide to rank the size of a run from zero (the presence of one or two scout fish, no spawning) to five (a each so full of
spawning fish that it’s impossile to walk through the area without stepping on them). e volunteer-collected data is incomplete and spott, ut has allowed researchers to see trends over time—and Martin sas the grunion
population appears to e on the decline.

During the summer of 2018, Martin shared the data with en Holt, a research scientist in phsical oceanograph at NAA’s Jet Propulsion Laorator ( JPL), to puzzle out the frustratingl durale mster of what influences the runs.
Holt acted as research advisor for the NAA DVLOP team that compared Grunion Greeter data with NAA’s satellite data on ocean conditions: surface temperature, algal looms, chlorophll-a levels, and the presence of either l
Niño or Pacific Decadal Oscillation conditions, predictale patterns of ocean variailit. e team discovered that grunion runs tend to e larger when chlorophll-a concentrations are high. Chlorophll-a levels are a prox for
phtoplankton, which are consumed  zooplankton, which are thought to e consumed  grunion, explains Alexandra Jones, a NAA JPL intern and recent graduate of Pennslvania’s Temple Universit. e takeawa? Grunion
appear to mate in larger numers when there are plent of snacks around.

Holt’s la also noticed a correlation etween water temperature and the size of grunion runs. In warm, outhern California, the runs tend to e smaller when water temperature exceeds 18 ˚C, Jones sas. Run sizes are larger if the
ocean temperature hovers at 18 ˚C.

“We elieve that the grunion prefer a specific water temperature range, and changing water temperature along the coast of California is the main driver for their northward migration,” Jones writes in an email.

e most northerl reports of grunion were from the central California cit of Montere, until Martin received anecdotal reports in 2005 that the fish were showing up farther north. After identifing grunion larvae from a tidal pool
in the Port of Oakland, in the an Francisco a Area, around 200 kilometers north of Montere, she expanded the Grunion Greeters program to the a Area.

Martin is searching for more information aout this range extension. In August, a colleague collected eggs for Martin from a each well north of an Francisco a, scooping the clutches and surrounding sand into plastic aggies,
with the goal of hatching grunion in the la.

In eptemer, just after the end of mating season, Martin and Le age meet in the la. e translucent eggs are like miniature space capsules, Martin oserves, tin worlds where the fish emros can survive until external conditions
are appropriate for them to emerge. e can last as long in the laorator as the do in the sand; the onl maintenance the require is the occasional spritz of salt water. e researchers drop a few eggs on a petri dish to examine
them under a microscope. If all is well within an egg, the scientists will see a pulsating patch of pink: the emro’s eating heart.

Grunion glint like pieces of silver as they leave the water for the sand to lay or fertilize eggs. Photo by Zuma Press, Inc./Alamy Stock Photo

Grunion eggs typically remain out of water for nearly two weeks before the tide signals them to hatch and they are swept out to sea. Photo by Bob Chamberlin/Los Angeles Times/Getty Images
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With a pipette in one hand and a mechanical tall counter in the other, Martin and Le age egin hatching the eggs  transferring them into petri dishes filled with salt water and gentl shaking the dishes to simulate waves. oon
there are delighted murmurs. A higher than expected numer of fish emerge, a welcome surprise given that hatch rates decline over time and the eggs had een stored for over 30 das, at the limit of their viailit.

Compared with eggs from the grunion’s historical range, the northern eggs are just as roust, sas Martin. is finding odes well, since her previous research showed that the northern grunion have struggled as juveniles and adults:
compared with their southern counterparts, the are smaller, die sooner, and reproduce less successfull. e resilient eggs and the grunion’s expanded range could e good news, a hint that the species is adapting to a changing
environment, ut moving north appears to come with its own set of troules.

North or south, cool or warm waters, the grunion face another ever-present threat: humans.

Indigenous people harvested grunion in the past—researchers have found grunion otoliths (ear ones) at archaeological sites—ut these das the fish are rarel on anone’s menu. Collecting the fish  hand during certain months is
legal and some people catch them to eat ut most catch grunion for ait—or fun.

ousands of fish reeding on the each is a spectacle, and modern-da grunion runs spawn more wild parties than hunting expeditions. outhern Californians flock to the each at night to gra grunion and stuff them into uckets,
often with no idea what to do with the fish once the’ve collected them. e eachgoers are frequentl intoxicated, talking loudl, and stumling along the sand in flip-flops and swimwear.

is wild California scene is a familiar one and has inspired a rand of eer, three sill episodes of e everl Hillillies, and even poetr. Charles ukowski descried it in his poem “the hunt,” featured in his 1972 ook Mockingird
Wish Me Luck:

and the grunion ran again
through the oil sea
to plant eggs on shore and e caught
 unemploed drunks
with flopping canvas hats
and no woman at all.

Martin finds the activit appalling. e grunion are just tring to reproduce, she sas, and people are running around screaming, stepping on fish, and frightening them with noise and flashlights. In her experience, it’s rare for the
eachgoers to collect the fish for an specific purpose; most people are seeking a novel experience or simpl carring on a duious outhern California tradition

“I trul feel like no one needs to e catching grunion anmore,” she sas. “e’re so vulnerale, and there are so few of them [in the world] compared to how man people there are.”

A few das after the tranquil Maliu lagoon visit, Martin tries to work amid chaos during a small grunion run near anta Monica. e each isn’t crowded, ut the people present seem intoxicated and eg Martin, her husand, and
me to join them for an ocean swim. (We decline.) As the prospective swimmers strip off their clothes and ask apprehensivel if we’ve seen an sharks, a couple of kids scoop up the few grunion that have come ashore to spawn. e
run to their father and hold the squirming creatures up to him, grinning. He instructs them to put the fish into a ucket of water, looking a it perplexed, as if it has occurred to him that he has no idea what to do next.

Martin approaches him and suggests, gentl, that he release the grunion ack into the ocean. In that ucket, she explains, the will soon die. e father promises that he will return the fish to the sea after the famil has had a chance
to oserve them.

To run arefoot on the sand at night, waves rolling over our ankles and water pooling around our feet, among an otherworldl presence—living silver—understandal evokes an enchantment that few seem to know what to do
with toda. row in alcohol, or a childhood light on nature, and the desire to sprint and scream and wave flashlights and gra at the grunion makes sense. e’re fascinating ecause the exist so far outside of people’s experience.
e grunion run enchants Martin too, ut she’d rather admirers express themselves in was that will preserve the grunion for generations to come.
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In the lab, Karen Martin’s grunion team hatched fish eggs after 30 days of storage. Photo by Robert F. Sisson/National Geographic/Getty Images

For a fish that schools and spawns in great quantity, grunion are frustratingly elusive and difficult to monitor. Photo by Flip Nicklin/Minden Pictures
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