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This Issue 
 
 Another eclectic issue 

awaits you. We asked a previ-

ous  contributor to 

write about her experiences sur-

viving the hurricanes that struck 

the U.S Virgin Islands, produc-

ing massive damage to land 

structures. I am sure you will 

find Lora’s account fascinating 

and scary. We also have another 

report on dealing with invasive 

seaweed. Perhaps surprisingly, 

this seaweed may have been 

helped in its establishment here 

from the destruction of native 

kelp produced by West Coast 

hurricanes. In the sad situation 

that our kelp loses its battle to 

maintain dominance, there will 

always be kelp available for 

viewing and study in the ecolo-

gy section of the California Sci-

ence Center, who, by the way, 

are our new partners deploying 

thermographs (joining the 

Aquarium of the Pacific, Ante-

lope Valley Desert Divers and 

some very dedicated individu-

als).  

 We also continue our 

comparison between local plac-

es to those we sometimes visit. 

And, interspersed, we have in-

teresting tidbits regarding local 

marine topics, CMS happenings 

and requests for volunteers. As 

always, if you have comments, 

send them to us. 

 
 

CMS Happenings 
 

 We have been busy. Of 

course, our first order of busi-

ness is advancing scientific 

knowledge of our local ocean.  

To that end, our two field pro-

jects, the David Tsao Continen-

tal Thermograph Array and our 

Catalina Dynamic Ocean 

Chemistry Program (aka depth 

profiling) are continuing at an 

accelerating rate. 

 Our thermograph array 

is expanding and we have re-

cently partnered with the Cali-

fornia Science Center to in-

crease the number of sites 

where sensors are deployed. 

Data are pouring in.  

 This year we have re-

ceived significant grants to up-

grade our depth-profiling in-

strumentation at Catalina and 

we are hustling to increase the 

deployment tempo.  

 However, with the col-

lection of data comes the 

moral obligation and fun to 

analyze it. To this end we are 

happy to report that our latest 

work has been accepted for 

publication in the Proceedings 

of the Ninth California Island 

Symposium. A cornerstone of 

the research is the understand-

ing of results obtained from 

thermograph arrays. An inter-

esting finding is reported else-

where in this issue. 

 Of course, outreach suf-

fers when finite volunteer time 

is divided into field work, data 

analysis, research, and proposal 

writing. As a result, we have 

been unable to keep up with our 

intended publication schedule 

for . Towards reme-

dy, we look forward to engag-

ing more volunteers in the data 

collection efforts. 
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Casino Kelp is looking 
better 
 

 As an adjacent article 

describes, our kelp has been 

beaten up by the invasive “devil 

weed”. However, we are seeing 

more giant kelp and less sargas-

sum in Avalon’s Casino Dive 

Park. We have lamented the 

loss of kelp 

at the park but now are 

beginning to rejoice at its re-

turn. Although we heartily ap-

plaud the efforts of the Califor-

nia Science Center and the 

Aquarium of the Pacific to ena-

ble the public to view kelp 

(please read the CSC article in 

this issue) it’s best to see it in its 

natural habitat as epitomized by 

the Avalon Dive Park. May 

generations of divers enjoy 

these famous kelp forests 

and the 13 giant black sea 

bass we’ve recently 

counted  beneath them. 

 
Two Estuaries 

 Comparing and 

contrasting different loca-

tions is a good method for 

obtaining a larger under-

standing of the places that 

we love. Last issue, we 

compared Palau to Santa 

Catalina, concentrating on 

their ocean ecological ba-

ses, namely coral and phyto-

plankton, respectively. This 

time, we’ll examine Newport 

Beach, specifically Newport 

Bay (33.61
o 
N, 117.91

o 
W), and 

contrast it to the lagoon of Ven-

ice, Italy (45.44
o 
N, 12.31

o 
E), 

which have somewhat superfi-

cial commonality. And as de-

scribed below, Venice may be 

on our diving itineraries in the 

future. 

 The Venetian Lagoon 

was formed by several rivers 

which flowed to the Adriatic 

Sea from their head waters in 

the Alps. The Adriatic Sea is an 

arm of the Mediterranean Sea, 

and forms a semi-enclosed wa-

ter body along the eastern coast 

of Italy. The lagoon is the larg-

est estuary in the Mediterranean 

Basin.  

 Estuaries are fairly 

ephemeral as the sediment load 

delivered by the rivers cannot 

be expected to exactly match 

the subsidence and erosion oc-

curring at the coast, therefore, 

the estuaries are either growing 

or shrinking. Our Venetian La-

goon is approximately 6,000 

years old, and would naturally 

be filling with silt if extraordi-

nary measures were not taken to 

preserve it.  

 Newport Bay used to be 

an estuary of the Santa Ana 

River, which doesn’t appear 

always to reach the ocean these 

days. Sediment from the Santa 

Ana formed a barrier or sand 

spit south of the river’s mouth, 

creating Balboa Peninsula and a 

back-of-spit water area that be-

came the estuary. There is some 

fresh-water flow into the Bay 

from San Diego Creek, but that 

must be a modern development 

produced by the water reclama-

tion plant at the head of the 

Bay. The Bay is the largest nat-

ural wetlands remaining in 

Southern California. 

 Venice was founded by 

people fleeing the chaos of the 

collapsing Roman Empire. In-

vaders, taking advantage of the 

fall of Rome, ravaged the main-

land. But mainland natives, who 

had probably been utilizing the 

lagoon for centuries, were able 

to isolate themselves from the 

marauding hordes by moving to 

islands located in the lagoon.  

They developed special con-

struction techniques for build-

ing their homes and civic build-

ings in the lagoon and mudflats, 

 

Venice and Newport. Can you tell them apart? 

http://www.catalinamarinesociety.org/files/OBSummerVol6No12.pdf
http://www.catalinamarinesociety.org/files/OBSummerVol6No12.pdf
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and used boats rather than wag-

ons to move supplies about on 

the famous canals. The re-

quirements for boats probably 

limited barbarian attacks.  

 Conceptually, Newport 

Beach was founded the same 

way, with wealthy people iso-

lating themselves from the ma-

rauding SoCal hordes. Newport 

Beach, particularly the bay’s 

islands, is a real estate devel-

opment located on mudflats. 

These areas had to be “upgrad-

ed” and buttressed to withstand 

the surrounding sea. The peer 

requirements for large boats 

probably limited attacks from 

the middle class. 

 Venice is about 1,500 

years old, while Newport is ap-

proximately 100 years, so there 

has been much more time for 

the Venetians to modify their 

environment. To maintain the 

defensive safety of their islands, 

the Venetians had to maintain 

them as islands, but the sedi-

ment of the rivers was filling 

the lagoon. Their solution was 

to reroute the rivers so they no 

longer emptied into the lagoon. 

In doing so, the Venetians be-

came more dependent on the 

tide to re-

move pol-

lution and 

urban 

wastes 

from the 

water sur-

rounding 

their 

homes. 

The semi-

diurnal 

tide di-

lutes the 

lagoon’s 

waters and 

takes the 

wastes out 

to sea. 

Surpris-

ingly, though Venice lies near 

the northern end of the Adriatic 

which has a nice configuration 

for tidal surges (think of the 

Bay of Fundy, the Gulf of Cali-

fornia and Turn-again Arm near 

Anchorage), the tidal amplitude 

is not large, on the order of a 

meter and smaller than the am-

plitude at Newport (see the fig-

ure). A small tidal range is con-

ducive to building close to the 

water’s edge. However, with 

sea levels increasing and the 

islands subsiding, small changes 

in water level, such as produced 

by the wind, can result in sub-

stantial flooding in Venice. I 

know of no similar flooding in 

Newport. (However, there is the 

beginning of such flooding at 

Sunset Beach, but that’s another 

article.) 

 By the numbers, the 

population of Newport Beach is 

86,000, but, of course, it is em-

bedded in a metropolitan area 

with a population of millions. 

The city of Venice has 264,000 

souls, with approximately 

50,000 living in what tourists 

would call Venice proper, the 

old section in the middle of the 

lagoon. However, the larger 

metropolitan area including 

Venice has a population of 2.6 

million. So, we can expect that 

both areas must deal with simi-

lar urban problems, including 

employment, pollution and 

transportation.  

 Either naturally or by 

construction Venice has hun-

dreds of islands and canals, and 

famously the Grand Canal, 

which is a major waterway 

through the city. By construc-

tion Newport Bay has 6 (Lido, 

Bay, Harbor, Collins, Linda and 

Balboa). Since the landscape 

has been altered to suit man, 

nature continuously alters it to 

suit nature. For example, canals 

must be continually maintained. 

This is a difficult process in 

Venice as sections to be re-

paired must be dammed and 

emptied. Because buildings line 

the canals without protecting 

seawalls, canal work must pro-

ceed cautiously. The counter-

part operation in Newport is 

using the dredge; a large one is 

often seen in lower Newport 

Bay while a smaller one can 

sometimes be found on the up-

per bay. We know the marinas 

 

Tide comparison. Newport has larger tides than 
Venice 
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must be continuously dredged 

to a depth that safely accommo-

dates boats. And there are some 

areas, such as the southern end 

of the Grand Canal of Balboa 

Island that are getting awfully 

shallow such that sediment 

growth may soon hamper boat 

traffic through this major wa-

terway within Balboa Island. 

The upper bay is dredged to 

provide wildlife habitat – an 

unnatural way to make nature I 

suppose. 

 Venice’s lagoon is 550 

km
2
 (212 sqmi), while the water 

area of Newport Beach is 75 

km
2
 (29 sqmi), or a little over 

10% of Venice’s. The area ratio 

to me indicates that some phe-

nomena found in Venice could 

be replicated in Newport, but 

also that some wetland-related 

industry supported by the Euro-

pean lagoon’s size would not be 

possible in Newport Bay. These 

industries include fisheries and 

mariculture. Somewhat surpris-

ingly (and disconcertingly) a lot 

of fish and other marine life are 

taken from the Venetian lagoon 

for local consumption. The Ve-

netians have developed unique 

forms of weirs to trap fish and 

then grow them under con-

trolled circumstances. And there 

are lots of recreational fisher-

men using rod-and-reel to snag 

fish on the edges of town. No 

doubt much of this take lands 

on the plates served by Vene-

tian restaurants. The only indus-

trial mariculture I know of in 

Newport Bay is the white sea-

bass grow-out pens (see article 

on Hubbs,  

 ). White sea bass are al-

lowed to grow in enclosures to a 

size that is less likely to be 

preyed upon, and then released 

into the bay. They are intended 

to become food for recreational 

spearfishers. The disconcerting 

Venetian part is that there is no 

central sewer system in Venice. 

Raw sewage is deposited direct-

ly into the canals. Although 

there are obvious drawbacks to 

eating fish taken from this type 

of water, one benefit of having 

this large supply of nutrients is 

its support of the food chain in 

the estuary. Fortunately, this 

kind of nutrient supply is miss-

ing from Newport Bay.  

 The Venetians have em-

phasized job creation in their 

quest to have a modern life that 

is not completely centered on 

tourism. Part of their solution is 

the development of industrial 

activities on the mainland shore 

of the lagoon. Newport Beach 

has plenty of tourists, too. 

However, its economic activity 

is not centered on industry but 

appears to be cen-

tered on retail. 

 Despite 

being highly 

industrialized 

and a major pet-

rochemical and 

cruise ship port, 

the large area of 

the Venetian 

lagoon supports 

a large biodi-

versity as com-

pared to Newport 

Bay, as is ex-

pected from the 

theory of island biogeography. 

Foxes, martens and shrews are 

some of the native mammals. 

However, in contrast to New-

port, there are no cetaceans or 

pinnipeds in the Venetian La-

goon. We often find sea lions 

and seals in Newport Bay and 

an article in 

 described dolphin obser-

vations there. The bird popula-

tion migrating through the Ve-

netian lagoon is huge and has 

the new addition of flamingoes. 

Terns, herons, egrets and cor-

morants are common. Occa-

sionally 100,000 birds have 

been recorded in the lagoon. 

Newport Back Bay is also a bird 

haven, see 

http://nathistoc.bio.uci.edu/birds

/. Rare birds, such as the clapper 

rail, nest in the marshes of the 

upper Bay. And a kayak or pad-

dle board trip often encounters a 

variety of unusual water fowl. 

 I should mention the 

possibility of SCUBA diving in 

the Venice lagoon. Recently, a 

 

MOSE for Newport? 

http://www.catalinamarinesociety.org/files/OBwinter20124.pdf
http://www.catalinamarinesociety.org/files/OBwinter20124.pdf
http://www.catalinamarinesociety.org/files/MagV2No1Summer2011.pdf
http://www.catalinamarinesociety.org/files/MagV2No1Summer2011.pdf
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vibrant reef community has 

been found adjacent to the la-

goon, along the breakwaters 

protecting the entrances to the 

lagoon from the Adriatic Sea. 

The reef is not composed of 

coral, but mostly of rubble or 

coralline algae. The rubble is 

being produced by the construc-

tion of MOSE, the set of un-

derwater gates designed to iso-

late the lagoon from the sea 

when high tides (acqua alta) are 

expected. Some 250 species of 

plants and animals have been 

recorded in the reefs, many that 

are invasive to the area. Why 

these new species are taking 

hold so rapidly is not under-

stood. But apparently, the diver-

sity and visibility is great 

enough to suggest a future in 

SCUBA there. 

 There is another reason 

developing for SCUBA in Ven-

ice. Venice is in a state of un-

arrested decay. By appearances, 

Venice is a difficult place to 

live. The cost of maintaining 

historic (i.e., old) structures in a 

marine environment in the face 

of rising sea levels and subsid-

ence must be prohibitive, and 

many of the old palazzos lining 

the Venetian Grand Canal are 

no longer occupied. Unless 

some unforeseen economic 

change occurs, the old palaces 

are doomed to succumb into the 

water. Then the best way to see 

them will be with mask, snorkel 

and perhaps tank. 

 There is perhaps a New-

port Beach diving analogue to 

future Venetian diving; namely, 

diving the Newport Pier, per-

haps the only pier that allows 

diving in California. You can 

dive the pilings at the end of the 

pier and get a feeling for what 

the foundations of many Vene-

tian buildings may look like. 

Don’t dive the north side 

of the pier so as to avoid 

being sea kill due to the 

dory boats that swiftly 

haul ashore there. 
 Newport should pay at-

tention to MOSE. The gates el-

oquently lie on the seabed, out 

of sight and removed from mar-

itime traffic which moves safely 

overhead. However, when 

needed, the gates can be inflat-

ed, which causes them to tilt up, 

break the surface, and close the 

lagoon to the sea. With rising 

sea levels and increased storm 

activity, a small version of 

MOSE may be needed between 

the Wedge and Corona del 

Mar. 

 

Mussels 

 
 Call me a worry wart, 

but during our mussel-hunting 

trip this late fall (see 

 Vol. 5, #1 for a descrip-

tion of a typical expedition), 

there were decidedly fewer 

mussels on the rocks, although 

there were still plenty. We did 

see recruits and we didn’t do a 

scientific study on numbers so 

we can’t say anything defini-

tive. We just hope this is not a 

trend. We used to see sea stars 

eating the mussels, but no long-

er, and that is another sad story, 

 

 

 

CMS Organization 
  

 We welcome Andrew 

Solomon to the CMS Board of 

Directors. Andrew is currently 

the Dive/Boat Safety Officer at 

the California Science Center.  
 
 

SoCal Chlorophyll 
 
 
 CMS will present a post-
er describing recent work on 
chlorophyll dynamics in the 
Southern California Bight. Chlo-
rophyll, produced by plants 
such as phytoplankton and sea-
weeds, can be an indication of 
ocean productivity. Chlorophyll 
density was estimated from the 
water color as seen from satel-
lites, with greener water indica-
tive of more chlorophyll. The 
seasonal changes in chlorophyll 
were related to temperature 
changes as expressed by the 
CMS temperature model, de-
rived from a decade of thermo-
graph measurements made 
around Santa Catalina Island, as 
well as measurements of nitrate 
made from CalCOFI cruises dur-
ing the same time period. The 
research indicated the different 
dynamics between Santa Catali-
na and San Nicolas islands, with 
Catalina behaving like a text-
book  see chlorophyll pg 19 

http://www.catalinamarinesociety.org/files/MagVol5No1.pdf
http://www.catalinamarinesociety.org/files/MagV5No2Winter2014.pdf
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Weeding a Seaweed: 
Managing Sargassum 
horneri 
 
Mary Ann Wilson 

 Sargassum horneri is a 

large alga native to the shallow 

reefs of eastern Asia. As a key 

species in the Northwest Pacific 

ecosystem, S. horneri is a pri-

mary producer, a biofilter of 

nutrient runoff, and a traditional 

food source for the people who 

live in Japan, Korea, and China. 

The seaweed beds also provide 

a habitat for fish, sea urchins, 

abalones and turban-shell snails. 

But as an invasive in California 

(see  ), it 

grows more densely than many 

native species, creating a cano-

py that blocks sunlight from 

other plants, including the giant 

kelp (Macrocystis pyrifera) 

which is native to the California 

coast. This may impact animals 

relying on the kelp to hide or 

for food.  

 For example, in 2015, 

local researcher and oceanog-

rapher Jon Council said in The 

Catalina Islander that sea lions 

"use giant kelp like duck blinds 

and dart out into anchovies and 

smelt. Without the kelp, they 

don't have that cover." Because 

of warmer-than-normal water 

temperatures brought on by a 

late-season El Nino and tre-

mendous surge generated by 

Hurricane Marie in August of 

2015, the kelp was devastated. 

While adult sea lions can adjust 

to changing conditions, pups are 

a lot slower and have to work 

harder to get to bait balls with-

out kelp cover.  Also, some spe-

cies, such as smelt, lay their 

eggs in the fronds or leaves of 

the kelp. So for sea lion pups, 

the smelt are now fewer and 

harder to catch. 

 Commonly referred to 

as sargassum, S. horneri was 

first detected in Long Beach 

Harbor in 2003 - at that time the 

only place outside its native 

range. By April 2006 it was 

found off Santa Catalina Island 

north of Big Fisherman’s Cove 

near Two Harbors and USC’s 

Wrigley Institute. In 2009, it 

was also found in the marine 

park at Anacapa Island. It has 

since expanded rapidly across 

the Channel Islands and half-

way down Baja California, and 

is still actively spreading. Since 

2013, it has become more dom-

inant on the reefs which have 

historically been covered by 

giant kelp. 

 The invasion problem is 

twofold. First, the seaweed 

grows very fast, especially in 

the winter and spring; and once 

established, eradication is im-

possible. Hence its nickname is 

“devil weed.”  Second, it is 

highly fecund as well as mone-

cious, which means it has male 

and female gametes. 

Theoretically, a single 

individual can start a 

whole new population. It 

is well suited to short 

and long range dispersal; 

and if ripped off the sub-

strate while reproduc-

tive, the buoyant plants 

can drift long distances 

on currents and drop 

gametes as they go. 

Once established, popu-

lations continue to 

spread locally. 

 Lindsay Marks, a 

PhD candidate at the 

University of California, Santa 

Barbara (UCSB), spearheaded 

recent investigations on the in-

vasion. In May of 2017, she 

gave a presentation about the 

ecology of S. horneri and her 

attempt to remove it with the 

help of a giant underwater vac-

uum tube known as the Super 

Sucker.  

 To find out how its stag-

es of growth and relative bio-

mass compared to native spe-

cies in the same area, Marks 

and her team have been sam-

pling the native algal communi-

ty at Isthmus Reef, located on 

the front side of Catalina Island, 

every three months since 2014. 

What they found was an inverse 

seasonal pattern between the 

native kelp and the invasive al-

gae—the native species have 

higher biomass in the summer 

 

Mary Ann Wilson 

http://www.catalinamarinesociety.org/files/OBSummerVol6No12.pdf
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and fall, and as they later de-

cline, S. horneri increases. 

“You could look at this sargas-

sum as just filling an empty 

niche,” Marks said, “or taking 

advantage of this opportunity 

where the native species may be 

underutilizing their limited re-

sources like space and light.”  

 To find out whether ma-

rine protected areas (MPAs) can 

resist invasion, she collaborated 

with researchers Jenn Caselle 

and Katie Davis at UCSB to 

study it at Anacapa Island 

where there are three marine 

protected areas: the no-take old 

reserve established in 1978; the 

new state marine conservation 

area (SMCA) established in 

2003 which allows fishing of 

spiny lobster; and, the new no-

take reserve established in 

2004.  

 In the old reserve, there 

is a much larger number of 

predators like lobsters than in 

the unprotected areas on the 

backside of the island. Because 

of the higher number of lob-

sters, there are fewer sea ur-

chins which are lobsters’ pre-

ferred prey. Sea urchins eat 

algae, so there’s a lot more 

kelp in the protected areas. 

Conversely, fewer predators 

live outside the protected are-

as, which results in many more 

herbivorous urchins and less 

native kelp.   

 The researchers sus-

pected that this biological dif-

ference in communities might 

also be responsible for the dif-

ferences in the S. horneri bio-

mass. Since the invasive alga 

is very opportunistic and pros-

pers in places where native 

algae do not, they surmised 

that perhaps there would be 

less S. horneri in areas with 

healthy robust kelp communi-

ties and more of the sargassum 

in degraded areas.  

 As expected, Marks and 

her team did not find a lot of S. 

horneri in the old reserve. They 

think this was because the sar-

gassum was experiencing more 

intense competition and shading 

from native algae and therefore 

had fewer resources available. 

However, on the backside of 

Anacapa where fishing is al-

lowed, they saw very little of S. 

horneri as well. These sites 

were characterized by “urchin 

barrens” where enormous num-

bers of sea urchins graze all 

available algae, including both 

kelp and sargassum. While this 

is an alternative scenario for 

resistance to invasion by sargas-

sum, it is certainly a less desira-

ble state of the ecosystem.   

 In the newer MPAs es-

tablished in 2003 and 2004, 

there were much higher levels 

of S. horneri. The researchers 

surmised that urchins will eat 

anything if hungry enough, but 

given the choice they prefer the 

taste of kelp over S. horneri. A 

follow-up project Marks called 

“Algae Buffets” bore out these 

expectations. Given a choice 

between samples of giant kelp, 

southern sea palm (Eisenia ar-

borea), and S. horneri, the ur-

chins favored the two common 

native kelps. The reason?  S. 

horneri is a fucoid alga, and 

these typically have chemical 

defenses against herbivories, so 

it probably doesn’t taste very 

good.  

 Thus MPAs may be able 

to resist invasion only if they’re 

more established, with mature 

kelp forest communities and 

more predators controlling her-

bivore populations. “It will be 

interesting to see as these newer 

MPAs continue to mature, 

whether or not sargassum will 

impede that progress,” Marks 

said. 

 In an attempt to weed 

the seaweed, Marks used an un-

derwater vacuum device called 

a Super Sucker as part of a Na-

tional Oceanographic and At-

mospheric Agency (NOAA) 

Fisheries pilot project. The gen-

tle vacuum transports algae 

from divers to the surface where 

it can be sorted for bycatch and 

bagged for disposal. A similar 

device has already been used on 

coral reefs around the island of 

 

Researcher Lindsay Marks 
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Oahu in Hawaii to reduce inva-

sive algae there. 

 In February of 2015, 

Marks—along with 

Adam Obaza of 

NOAA Fisheries, 

Sam Ginther, a 

graduate student at 

Cal State 

Northridge, and a 

group of volunteer research di-

vers—cleared fourteen 60 m
2
 

areas of S. horneri on the lee-

ward side of Catalina Island. 

Since it was too difficult to re-

move tiny recruits from sea-

weed beds, they chose February 

when the alga was biggest but 

also the least dense, and also 

before it was reproductive.  

 So understanding the 

life cycle of S. horneri is para-

mount to launching a successful 

removal. While native algae are 

perennial, meaning they live 

through multiple reproductive 

cycles, S. horneri is an annual 

species. It’s much more abun-

dant in the summer time, some-

times reaching 1000’s of indi-

viduals per meter squared, due 

to the peak in recruits. As the 

season progresses from fall to 

spring, it becomes much less 

abundant.  But in terms of bio-

mass, recruits contribute very 

little in the summer.  That 

changes in the winter and 

spring, when there’s a huge 

boom of biomass. 

 In all they removed 

more than four tons of material 

in three days. They returned in 

September 2015, when they ex-

pected to find the greatest num-

ber of new recruits based on 

their seasonality data. Initially, 

they had reduced recruitment by 

about 50% in the removal plots 

compared to control plots. 

Sounds impressive, but unfortu-

nately that 50% reduction 

turned into a 25% reduction as 

those populations matured and 

grew up. Marks was disappoint-

ed. “We sort of sped up the self-

thinning process but all we real-

ly did was slow population 

growth,” she said.  

 Marks surmised that the 

warmer waters deterred the 

growth of native kelp, which 

had essentially disappeared 

from the region where they 

were working on the leeward 

side of Catalina near Wrigley, 

which meant the native 

species were unable to 

colonize the spaces on the 

reef we created by clear-

ing sargassum. She 

thought they would have 

seen less of it the follow-

ing year if native kelp had 

been able to reclaim those spac-

es. 

 Dr. Bill Bushing, a ma-

rine biologist who was one of 

the first to discover sargassum 

on Santa Catalina Island, ob-

served that there was very little 

of it during August and Sep-

tember of 2009, at which time 
the water was cooler than the 
previous five years when sargas-

sum became a problem. “Possi-

ble reasons may include the 

limited light reaching the sub-

tidal rocky reefs due to the thick 

native kelp can-

opy, or the cool-

er water temper-

atures directly 

affecting the 

growth of sar-

gassum,” he 

wrote in California Diver in 

2014.  

 Native kelp and the in-

vasive alga share a similar tem-

perature range of what they can 

survive in—10° to 25°C (50 to 

77°F) for S. horneri and 5° to 

20° C (42° to 72°F) for giant 

kelp. But Marks said that it was 

possible that in the upper 

threshold the sargassum might 

have a little bit of a leg up. In 

the last few years, we’ve had 

unusually warm water in south-

ern California and native kelps 

have all but disappeared from 

the leeward side of Catalina 

while sargassum has continued 

to thrive. see sargassum pg. 

10. 

 
CMS at AoP Diver Day 
 
 CMS will be at the 

Aquarium of the Pacific Diver 

Day, Saturday, March 10, 2018. 

Certified divers have free en-

trance into the Aquarium on 

Diver Day. 

 We have manned a dis-

play for Diver Day for many 

years and use the opportunity to 

reconnect with the diving com-

munity, see old friends, describe 

our projects to interested peo-

ple, and recruit volunteers. 

Thanks to the Kenneth T. and Eileen L. Norris 
Foundation for their support of our Catalina 
Dynamic Ocean Chemistry program. 
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Please come by our table and 

say hello. We could use the 

company. 
 

Sargassum  Two hurricanes 

in 2014, Marie in August and 

Odile in September, may have 

also deterred the growth of na-

tive kelp. While Marks was hes-

itant to comment on the role of 

those particular hurricanes, she 

suggested that any loss of native 

kelp would facilitate the sargas-

sum invasion. “It’s well known 

that invasions do better in more 

disturbed habitat,” she said. “So 

maybe this former water event 

has removed what we would 

think would be primary compet-

itors of sargassum – the larger 

species of algae like kelp. And 

that frees up additional re-

sources like space and light for 

the invasive species.” 

 To investigate whether 

increased wave disturbance fa-

cilitates the invasion of S. horn-

eri, Marks has been turning her-

self into “Hurricane Lindsay”—

ripping out the bigger species of 

algae, and then allowing the in-

vasion to occur in order to see 

what grows back in its place. 

She hopes to understand what is 

excluded, and whether or not 

sargassum does better in these 

areas where the natives have 

been compromised. 

 For the Super Sucker’s 

next phase of abatement and 

management, NOAA has hand-

ed it to Los Angeles Water-

keeper. Their target is Palos 

Verdes, specifically Malaga 

Cove where the sargassum is 

patchy in distribution 

(compared to Catali-

na where it has be-

come ubiquitous in 

some areas), and the 

kelp populations are 

more established.  

“The idea is that af-

ter removals, there’ll 

be enough of the na-

tive species to recol-

onize the space that’s 

been created, create a 

foothold, and then 

prevent the invasive 

algae from becoming abundant 

there,” Marks said.  “So hope-

fully LA Waterkeeper will have 

more success working in places 

that are not so heavily invaded.” 

 Though it seems like 

Catalina has been abandoned, 

Marks thinks the situation there 

is neither hopeless nor perma-

nent. “I think the kelp will come 

back,” she said. “It’s not un-

 

Adam Obaza, Hannah Ake, and Katie Nichols at Malaga Cove. 
Credit: Ian Jacobson 

Adopt-A-Thermograph Program 

 The CMS is seeking donors and site managers for its 
Adopt-A-Thermograph program. These sponsors will extend 
and complete the David Tsao Thermograph Array that is 
currently under development.  For more details, contact Ka-
ren at karen@catalinamarinesociety.org or Craig at 
craig@catalinamarinesociety.org. 

mailto:david@catalinamarinesociety.org
mailto:craig@catalinamarinesociety.org
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common for there to be a few 

years of low abundance, espe-

cially following major, El Ni-

ños, but it’s cyclical. I think 

kelp may have a harder time 

coming back in areas where 

sargassum is really dense, but I 

think it will eventually. In the 

last year or so I’ve started see-

ing new kelp plants growing 

back here and there.”   

 Los Angeles Water-

keeper launched their Invasive 

Species Campaign in early 

2016, treating invasive species 

as a form of biological pollu-

tion. As the proliferation of S. 

horneri continued, its wide-

spread distribution threatened 

potential lasting ecological 

consequences to native habi-

tats. LAW decided to dedicate 

the resources of their dive pro-

gram to address the current in-

vasion with the hope of devel-

oping practical removal meth-

ods, establish a more informed 

dive community, and aid in the 

development of recommenda-

tions that will address future 

non-native introductions. 

 Their pilot study, headed 

by Dive Program Manager Ian 

Jacobson, began in September 

2016. Five volunteer divers re-

moved more than 100 lb. S. 

horneri in two days in an area 

next to a healthy kelp forest, 

which is the reference site. 

There is one S. horneri refer-

ence site which is untouched, 

and two experimental sites, one 

of which sargassum has been 

removed once, and another in 

which sargassum will have been 

removed a second time by Feb-

ruary 2018. The reason for the 

double removal plot is to find 

out if regular maintenance is 

more effective.  

 Jacobson started seeing 

new sargassum recruits in late 

September 2017, but it won’t be 

until May of next year before 

they have data. Jacobson will be 

looking at whether the removals 

reduce density over time. If 

successful, they will develop a 

strategy to control and abate the 

sargassum, as well as protect 

kelp forests in certain areas. For 

example, say a small sargassum 

population is found in a harbor 

and gets caught in boat hulls or 

anchors, and is then introduced 

in a new area.  “If we can effec-

tively control both populations 

in a very coordinated way, then 

that could be one buffer to po-

tential expansion and potential 

distribution to novel areas,” he 

said.  

 Neither Jacobson nor 

Marks is even thinking about 

eradication. “Management, con-

trol, abatement— those are the 

terms we’re using,” Jacobson 

said. “And it’s premature to say 

how effective any strategy is, 

because our studies aren’t com-

plete yet. Call me next year at 

this time.” 

I plan to take him up on his of-

fer, so stay tuned. In the mean-

time—if you’re a certified div-

er, you can help track the spread 

of marine invasive species by 

reporting sightings of S. horneri 

and a new one not discussed 

here, the edible seaweed 

Undaria Pinnatifida. If you 

come across either of these spe-

cies, take a close-up photograph 

so you can upload your obser-

vation to MarineInvasives.org 

or use the I-Naturalist app. In-

clude the name of the species, 

its location, how many you saw, 

the water depth, life stage, and 

habitat. Make sure you don’t 

remove the invasive algae since 

it spreads easily. And before 

you leave the dive site, check 

your gear and anchor, and re-

move any hitchhiking seaweed.  

 MarineInvasives.org has 

information on both invasive 

species and a map of all the 

places where these species have 

been recorded. iNaturalist is a 

user-friendly app you can 

download on your phone and 

also use on your computer. Af-

ter you upload your pictures and 

observations, fellow iNaturalist 

contributors can verify your 

species ID and provide  see 

weed, pg 18 
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 Hurricane Irma: Rec-
ord-Breaking But Not 
Spirit-Breaking 
 
Lora Johansen 

All windows to the 

apartment are boarded, all doors 

are closed. The air is stagnant. 

My roommate Kristen and I sit 

on my bed, sweating. A single 

candle is the only light. I read a 

book and Kristen distracts her-

self by playing with her kitten. 

Underneath the wind’s inces-

sant, deafening howl, we hear 

sudden noises: crash, bang, 

boom! With each explosion we 

involuntarily imagine the result-

ing wreckage. Crack! Maybe 

our massive mango tree just 

crashed through our neighbor’s 

roof. We sit this way for hours, 

listening to the destruction of 

hurricane Irma. There is nothing 

else to do. 

On September 8
th

, 2017, 

hurricane Irma hit the U.S. Vir-

gin Islands. It was the strongest 

hurricane in the Atlantic, and 

the second longest and second 

largest hurricane in recorded 

history. The storm sustained 

record-breaking winds, over 

185 miles per hour, causing de-

struction of many Caribbean 

islands. On St. Thomas, downed 

trees and utility lines covered 

the roads or leaned at dangerous 

angles, creating an impenetrable 

spider web of debris. The lush, 

green vegetation that once cov-

ered the islands was stripped, 

leaving it naked and brown –a 

difference that was even evident 

from satellite photos. Thou-

sands of buildings were de-

stroyed; few evaded damage. 

Many residents experienced 

blown out windows, water and 

debris-covered floors and trees 

crashing through walls. Others 

were lucky to escape with their 

lives as their roof and walls 

were torn clean off. Appliances, 

furniture, and belongings were 

ripped out by the storm until 

nothing but the foundation re-

mained. Kurt Vincent, a resi-

dent of St. Thomas for 7 years, 

fell victim to this scenario. He 

described how he and his two 

roommates huddled between a 

door and a mattress, the only 

structure available, while they 

waited for a break in the storm 

to run to safety. “We just kept 

saying it’s going to be okay, 

were going to be okay”. Lucki-

ly, he and his roommates made 

it to safety by jumping through 

a blown-out window of a 

neighbor’s house. The next day, 

Kurt walked around the neigh-

borhood, stocking his backpack 

with what few of his belongings 

he could find.  

 Vincent wasn’t the only 

one out on the streets the morn-

ing after Irma. Many communi-

ty members took to the post-

apocalyptic streets the morning 

after Irma and went immediate-

ly to work clearing debris by 

hand, chopping trees and utility 

poles with chainsaws, securing 

sandbags and tarps, helping 

people trapped or in need of 

medical attention, even cutting 

power lines to make the road 

accessible. Soon, community 

efforts became more than just 

homeowners clearing the streets 

and patching up houses. My 

Brother’s Workshop Café, a 

local non-profit, prepared and 

distributed over 30,000 free 

meals since hurricane Irma. 

Other local organizations like 

340 Boxing Federation and the 

Family Resource Center ac-

quired and distributed trailers 

full of relief supplies. National 

relief organizations like Ameri-

can Red Cross, Salvation Army, 

Americorp, and United Way 

also came to the rescue. How-

ever, the most unexpected help 

came from the private sector. 

Donors sent private jets down 

with supplies, flew out evacu-

ees, and more. Imani Daniel, 

CEO of Virgin Islands Relief 

Logistics, says that “allies in the 

 

 

Lora Johansen.  Lora has a 
permit to work with 
endangered turtles. 
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states are really what keep the 

islands going”. 

 Despite relief efforts and 

the resiliency of the islanders, it 

may still be a long road to re-

covery. The islands still rely 

heavily on these relief efforts. 

St. Thomas is currently at about 

one third of its capacity for 

electricity. All three U.S. Virgin 

Islands are still without a fully-

functional hospital. Some hotels 

are rumored to be closed until 

2019, which could be a death 

sentence in the islands’ tourism-

driven economy. Although the 

future looks difficult for the VI, 

some of the other Caribbean 

islands are in a much worse 

state. Barbuda suffered so much 

damage that it was deemed “un-

inhabitable” and over a thou-

sand people were evacuated to 

Antigua, a nearby island with 

less damage. Unfortunately, Ir-

ma was not the only Category 5 

hurricane this year. Record 

breaking hurricanes have be-

come the new normal. Less than 

two weeks after Irma, Category 

5 hurricane, Maria, hit the Car-

ibbean, destroyed the few is-

lands that remained functional 

and broke records by dumping 

24–36 inches of rain on Puerto 

Rico in one day. Less than one 

year before “Irmaria”, as they 

are collectively referred to by 

the locals, Matthew destroyed 

parts of the Antilles and the 

continental U.S., breaking rec-

ords as the the lowest latitude 

Atlantic Category 5 hurricane, 

and helping three U.S. cities 

break storm tide records. Alt-

hough some people may write 

off these record-breaking 

storms as a coincidence, peer-

reviewed scientific articles da-

ting back to the early 2000s 

show that Categories 4-5 hurri-

canes have increased in both 

number and proportion over the 

last few decades. Several ar-

ticles predicted this trend 

to continue, if not in-

crease, due to global cli-

mate change. In 2006, the 

see Irma pg 18. 

 

The University of the Virgin Islands' Center for Marine 
and Environmental Science building was destroyed. 

 

After 94 days without power on St. Thomas, residents plead 
the Water and Power Association (WAPA, as the locals 

know it) to restore power to their homes so they can at least 
have running water. Signs like this, usually made from hur-
ricane debris, are a common sight on the island’s main road. 
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A Kelp Forest inside a 
Science Center 

Jennifer Lawrence and Chuck 

Kopczak, PhD 

 Just two Metro stops 

from downtown Los Angeles, 

the California Science Center 

hosts more than 2.4 million 

guests a year. One of its most 

popular exhibition galleries, 

Ecosystems, immerses guests in 

environments that house almost 

250 species of plants and ani-

mals side-by-side with hands-on 

interactive exhibits. This inno-

vative learning environment 

effectively conveys the princi-

ples of ecology and creates 

more responsible stewards of 

the environment through scien-

tific understanding. Ecosystems 

is a logical extension of the Cal-

ifornia Science Center’s World 

of Life gallery that opened in 

1998. Where World of Life fo-

cuses on the processes neces-

sary to sustain individual organ-

isms, Ecosystems explores the 

relationships between individual 

organisms, species, and their 

environment—and how those 

relationships shape the world. 

 When developing the 

concepts for Ecosystems, the 

most important criterion that 

influenced its final form was the 

revelation that live animals, in-

teractive exhibits and immer-

sive environments could be suc-

cessfully combined in the same 

exhibit spaces. Curator of Life 

Sciences Chuck Kopczak re-

calls, “Early in the development 

process, the designers had con-

cerns that the live animals 

would be such a draw that 

guests would run right past the 

interactive exhibits to get to the 

animals.” But working through 

the process with exhibit design-

ers, architects, living collections 

specialists and internal staff, 

and then evaluating the plan in 

focus groups and through other 

formative evaluation methods 

helped staff at the California 

Science Center determine that 

the shared-space approach 

would be workable and success-

ful. By incorporating the best 

ideas and concepts from all 

three types of exhibits, Ecosys-

tems presents the science of 

ecology in a new and meaning-

ful way. 

 The Kelp Forest gallery 

within Ecosystems is the heart 

of the whole exhibition, intro-

ducing guests to a local ecosys-

tem that most of them have 

never been able to visit 

firsthand in the wild. By giving 

guests the opportunity to expe-

rience a kelp forest up close and 

in person right inside the Sci-

ence Center—which offers 

FREE general admission —

Science Center staff hope to 

nurture an appreciation of—and 

a desire to conserve—these 

complex, diverse ecosystems 

right off the Southern California 

coast. 

 The main message of the 

Kelp Forest gallery is that eco-

systems help create and main-

tain species diversity. The Kelp 

Forest’s main 188,000-gallon, 

walk-through aquarium show-

cases biodiversity by serving as 

home to over 1,000 marine or-

ganisms, including two giant 

sea bass, two shark species, 

Garibaldi, moray eels, a spar-

kling school of sardines and 

many more fascinating crea-

tures from just off the coast of 

Los Angeles. Twice-daily dive  

shows give guests the chance to 

interact with a diver in the tank, 

who calls their attention to 

some of the wonders found in-

 

Jennifer Lawrence 
Credit: Andrew Solomon 

 

Chuck Kopczak 



OceanBights 
_________________________________________________________________________________________ 

15 
 

side, much to the delight of the 

audience. 

Often a diver will call out a nest 

of eggs being guarded by a par-

ent fish, as several species have 

successfully reproduced in the 

tank. Senior Aquarist Cora 

Webber remarks, “One of the 

things I am proudest of is that 

our Kelp Forest is one of the 

most diverse mixed-species ex-

hibits around. We have more 

species of fish and growing al-

gae than many aquariums in the 

country—species found in the 

wild from two feet to 100 feet 

deep, all thriving together in our 

tank. In the next few years, 

we’ll be working on some excit-

ing new projects in aquatic re-

search.” Fish species including 

garibaldi have laid eggs, several 

rockfish species have spawned, 

and some perch species have 

given live birth. In fact, staff 

modified the sex ratio of perch 

in the tank to slow down the 

fishes’ reproduction. In addi-

tion, green, red and brown algae 

species like Macrocystis pyr-

ifera and Egregia menziesii 

have released spores, settled, 

and begun to grow. 

 On occasion, Science 

Center guests observe staff tak-

ing measurements and placing 

Macrocystis pyrifera from the 

ocean into the tank, as the Cali-

fornia Science Center works to 

be the first aquarium not direct-

ly connected to the ocean to 

successfully grow and display 

live giant kelp. To make the 

aquarium hospitable to giant 

kelp, it’s designed to provide all 

the elements that growing kelp 

need to stay healthy—sunlight, 

wave motion, and chilly, nutri-

ent-rich water. The aquarium is 

open to the sky at the top, which 

helps provide much of the sun-

light that kelp needs, but the 

area above the tank also fea-

tures large sun-tracking mirrors 

called heliostats to direct sun-

light toward the kelp as needed. 

A surge generator provides the 

wave motion necessary for 

healthy kelp growth. As an add-

ed bonus, the surge generator 

makes the aquarium display 

 

A CSC dive show presenter flashes a thumbs-up to guests. 
Photo by Leroy Hamilton. 

 

 

Guests gather in the tunnel through the Kelp Forest main 

aquarium. © 2017 Pete Eckert. 
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more lively for guests, as the 

kelp sways with the waves and, 

on the top deck, the water rises 

and falls several feet in guests’ 

view. To ensure water quality, a 

full life-support systems staff 

and a well-equipped water la-

boratory staff work in concert, 

conducting daily water quality 

checks and analyses to maintain 

a proper environment for all the 

tank’s marine life, including 

kelp. 

 Guests to the Kelp For-

est also explore the diversity of 

kelp forest animals up close in a 

special section of smaller aquar-

iums. One of the kelp forest di-

versity tanks recently hosted red 

abalone farmed by the Califor-

nia Department of Fish and 

Wildlife (CDFW) as part of a 

project to conserve and protect 

abalone off the California coast. 

Guests can also find out about 

the kelp forest food web 

through a collection of aquari-

ums that shows animals, plants 

and algae as interconnected 

sources and 

consumers of 

food. For ex-

ample, one 

tank gives 

guests the 

opportunity 

to view Kel-

let’s whelks 

scavenging 

with their 

proboscises, 

and another 

features a 

wide variety 

of sea plants 

and algae that convert sunlight 

into sugars, which are then 

available for consumption by 

other members in the food web. 

The Kelp Forest gallery also 

contains the Curator’s Lab, 

where species such as brine 

shrimp and rotifers are grown as 

food for the animals. Staff 

members also conduct scientific 

studies in the lab to help ad-

vance the field. One such study 

is an upcoming project with 

USC in which Science Center 

staff and scientists will work to 

optimize growing kelp in a la-

boratory environment. The re-

sults of the study will hopefully 

help scientists at USC advance 

the development of kelp as a 

biofuel. And on the top deck of 

the aquarium in an exhibition 

area called the Rocky Shore, 

guests can learn about how an-

imals adapt to the harsh envi-

ronments of the intertidal area, 

where settlers like barnacles and 

sea stars get beaten by waves, 

soaked in water, and baked in 

the sun. The Rocky Shore area 

features a touch tank for meet-

and-greets with intertidal ani-

mals like anemones, urchins, 

sea cucumbers, limpets, snails, 

and more. 

 

Curator Chuck Kopczak introduces guests to a sea star in 

the Curator’s Lab. © 2017 Pete Eckert 

Amazon Supports CMS 
 

The Amazon Smile program donates a 
portion of its sales to the qualified chari-
ties of its customers. Designate CMS as 

your charity through the Amazon link on 
our webite: 

www.catalinamarinesociety.org 
or google Amazon Smile. Tell other CMS 

supporters. 

file:///C:/Users/Craig/Documents/Catalina%20Marine%20Society/Catalina%20Marine%20Society/Magazine/Issue%2013/www.catalinamarinesociety.org
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 Handling the care 

of the Kelp Forest gallery 

and the species within it 

requires a small army of 

aquarists and divers. The 

Science Center currently 

has 57 divers on board, 

and 47 of them are volun-

teers. The volunteer dive 

team handles much of the 

daily maintenance of the 

Kelp Forest, including 

feeding the animals, and 

conducts some of our 

most fascinating public 

demonstrations. The dive 

team also plays a huge 

role in helping to ensure 

the animals’ health. Be-

cause divers are most 

closely and consistently 

in contact with the ani-

mals in the tank, the di-

vers can observe the an-

imals’ normal behavior 

and report anomalies or 

injuries to husbandry 

staff.  

 Chris Liebl, a 

high-time diver with over 

700 dives around the 

world, has volunteered at 

the Science Center for 

over five years, and he 

has this to say about his 

experience here. “I dove 

all over the world, but 

this gives me my fix. I 

get to dive every week, and I 

feel like I’m doing something 

good. When I see the kids come 

in, it’s something special. One 

child in a wheelchair who had 

no control of his muscles was 

looking straight up. As he sat in 

the tunnel, I swam over him—

into his line of sight—and he 

started waving non-stop! That’s 

why I come here… I love it.” 

He finds his animal care duties 

exciting, too. “I got to be shark 

wrangler this morning to back 

up the vet. I learn so much here! 

I never know what I’m going to 

get to do. This is a great gig.” 

 All dive volunteers at 

the Science Center receive sev-

eral types of training: hazmat, 

fill station, fish identification, 

animal feeding, and tank clean-

ing and care. Full facemask 

training, a prerequisite to be-

coming a dive show presenter, 

is also offered at the Science 

Ecosystems: Mission and Math 

 

Ecosystems was designed to strengthen the Science Center's ability to 

serve all members of the community with science learning experiences 

and programs not available anywhere else in the region or state. The 

addition of Ecosystems has also successfully brought about the follow-

ing significant impacts on the Science Center's mission and services: 

 Completes a vital piece of the Science Center's 25-year 
Master Plan by creating a learning experience that presents an 
ecosystems view of earth 

 Approximately doubles the Science Center's permanent 
exhibit gallery and program space, enabling us to serve up to 
two million visitors per year, including over 370,000 school 
children and youth groups 

 Provides increased employment and volunteer opportu-
nities for community residents and others 

 Expands education and conservation programmatic ca-
pacities, particularly in the area of ecological science learning 
for students, families and educators 

 Adds 250 new species to their living collections 

 Helps guests understand the concept/definition of an 
ecosystem 

 Introduces guests to real ecosystems, especially to the 
locally prominent and globally rare ecosystem, the kelp forest 

 Informs guests about the diversity of life on Earth, and 
encourage environmental stewardship 

 Inspires science learning in accordance with the Science 
Center mission statement. 
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Center. All divers with an inter-

est are encouraged to become 

dive show presenters.  Once a 

year, the Science Center offers a 

scientific diver training course 

to active dive team members 

who are qualified candidates. 

After successfully completing 

the course, divers travel out into 

the Pacific to conduct collection 

dives for invertebrates, algae, 

and fish for the Kelp Forest. 

They can also help with an im-

portant part of the Science Cen-

ter mission—conservation. The 

Science Center partners with 

Reef Check California, a non-

profit organization that utilizes 

volunteers to conduct citizen 

science surveys in California’s 

rocky reef ecosystems. As part 

of the project, Science Center 

scientific divers conduct annual 

surveys of local dive sites off 

the coast of Los Angeles. The 

goal of these surveys is to pro-

vide data for marine resource 

managers and to build a conser-

vation constituency among Cal-

ifornia divers. The California 

Science Center has also part-

nered with Catalina Marine So-

ciety’s Thermograph Array Pro-

ject. Scientific divers help with 

the management of three local 

sites by retrieving and replacing 

the sensors at each site twice a 

year. The thermograph data is 

used to describe large tempera-

ture variations, including sea-

sonal warming and internal tidal 

waves. In short, the California 

Science Center is committed to 

making a difference by inspir-

ing science learning, and also 

by encouraging and participat-

ing in conservation efforts out-

side their walls. If you’d like to 

learn more about what the Sci-

ence Center is doing, please vis-

it their website at 

www.californiasciencecenter.or

g. Or even better, visit Ecosys-

tems! If you’re interested, con-

sider joining their team as a 

volunteer diver—they can al-

ways use more hands. And fins! 

 
 
Jennifer Lawrence is Senior Ex-
hibit Developer for the California 
Science Center and Chuck 
Kopczak is Curator of Life Sci-
ences there. Other staff also con-
tributed to this article. 
 

Weed  useful feedback. LA 

Waterkeeper has trained 30 

LAW divers how to identify 

sargassum, report it using iNat-

uralist, and conduct monitoring 

surveys for the Pilot Project. 

And rather than give your GPS 

location, you can just drop a pin 

on a map. 

 Also, LA Waterkeeper 

has been giving presentations to 

local clubs since 2016 so con-

tact them if you’re interested. 

 As Marks said, “It’s a 

slow process, we’re building 

momentum, we’re moving in 

the right direction.” So get in-

volved and help the effort to 

weed this seaweed. 

 

Mary Ann is a regular contribu-

tor to . 

 
 

Irma  National Oce-

anic and Atmospheric Admin-

istration (NOAA) said that "the 

strongest hurricanes in the pre-

sent climate may be upstaged 

by even more intense hurricanes 

over the next century as the 

earth's climate is warmed by 

increasing levels of greenhouse 

gases in the atmosphere". By 

trapping extra heat into the 

earth’s atmosphere, increasing 

greenhouse gases indirectly 

cause ocean warming and high 

levels of ocean evaporation, 

fuel for hurricanes.  

Unfortunately, Caribbe-

an residents who witness these 

record-breaking hurricanes see 

this effect first-hand. “There are 

quite a few deniers of climate 

change here [in the Virgin Is-

lands]” Daniel says, “but it’s 

become much harder to deny 

after the experiences we just 

had”. Even though Irmaria 

broke records, property, and 

infrastructure, it did not break 

the spirit of the Virgin Is-

landers. The immediate and 

overwhelming response from 

the community has been one of 

support, passion, and hope. So-

cial network sites, articles, and 

websites on the hurricanes fea-

ture the tag #VIStrong and 

Upcoming Events 

Diver Day, March 10, 2018 
 
AoP Citizen Science Sym-
posium, March 24, 2018 
 
SCUBA Show, June 23-24, 
2018  
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when locals speak of the future, 

the message is clear and uni-

fied: We will recover and we 

will emerge stronger than ever 

before. 

 
Lora Johansen is a second-year 

graduate student at the Universi-

ty of the Virgin Islands, St. 

Thomas, studying the move-

ments of juvenile hawksbill sea 

turtles under Dr. Paul Jobsis. She 

relocated to California after hur-

ricane Irma to finish her thesis 

remotely. After her master’s de-

gree is complete, Lora hopes to 

find a job in research, animal 

husbandry, or animal rehabilita-

tion. 

Santa Ana Winds 
 

 We have all been im-

pacted somewhat by the recent 

wild fires driven by Santa Ana 

winds. Besides the terrible loss 

of lives and homes, those of us 

out of harm’s way are reminded 

of the tragedy via the fast 

winds, ash in the air, disrupted 

traffic, missed appointments 

etc.  But what are the effects of 

these large winds on the local 

ocean? Actually, learning more 

about the effects of Santa Ana 

winds is one of the goals of the 

David Tsao Continental Ther-

mograph Array. 

 There has been conjec-

ture and some supporting ev-

idence that Santa Ana winds 

contribute to the delivery of 

nutrients to the local ocean. 

They blow out to sea the surface 

water and that is replaced by 

deeper, nutrient-rich water. The 

California Science Center has a 

neat interactive exhibit that 

shows this process in a small 

tank. And, we all know that the 

ocean next to the mainland be-

comes calmer and colder when 

Santa Ana’s are blowing. In-

deed, the winds make for excel-

lent beach diving with great vis-

ibility and easy entry and exit, 

with the only downside being 

the added chill. (Not for the 

normal leeside of Santa Catali-

na, though, where the Santa 

Ana winds generate dangerous 

onshore surf).  Satellite obser-

vations performed by the Jet 

Propulsion Laboratory for a 

case study have found 

upwelling and a phytoplankton 

bloom corresponding to a San-

ta Ana event. Santa Anas typi-

cally occur when the ocean is 

nutrient poor, making this de-

livery of nutrients particularly 

important. 

 With our thermograph 

array in place, we hope to 

catch Santa Ana winds in ac-

tion, measuring the tempera-

ture change occurring at the 

times of the events and inferring 

how much deep water is 

brought to the surface. 

 If the inferred nutrient 

transport is large enough, we 

would look for a phytoplankton 

bloom using satellite data as 

described elsewhere in this is-

sue. To my knowledge, there is 

no anecdotal evidence from ei-

ther divers or fisher-

men that these blooms 

are associated with 

Santa Ana winds. 

 

 

Chlorophyll descrip-

tion of temperate seas, 

while chlorophyll is 

generated around San 

Nicolas year round. 

Understanding why the 

two islands exhibit 

such disparate be-

havior may provide 

a key to better understand-

ing oceans in general, and par-

ticularly our own local ocean, 

the Southern California Bight.  

 

Upcoming Meetings 

2018 Ocean Sciences 
Meeting, 11-16 February, 
Portland, Oregon. 
 
Southern California Acad-
emy of Sciences, May 4, 
2018, Cal Poly, Pomona. 
 
Ocean Optics XXIV, Octo-
ber 7-12, 2018, Dubrovnik, 
Croatia 

Student researchers wanted! 
 

Want to distinguish yourself 
for job and school applications 
and learn useful skills? Con-
sider engaging in a research 
project for CMS. We can tailor 
a project to meet your sched-
ule and abilities. 
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Catalina Marine Society Membership 

Catalina Marine Society Members support the goals of the Society through 

their dues and also elect the Society’s directors.  Membership is described in the 

bylaws and is granted to those who: 1) agree with the mission statement; 2) pay the 

annual dues (currently $20); and, 3) submit an application that is approved by the 

board.  An e-application is available on  

http://www.catalinamarinesociety.org/CMSMembership.html 

Manual Membership Application 

Please send the following required information to the Catalina Marine Society via e-mail or post to the ad-

dress below. 

 

Name, e-mail address, postal address, reason you wish to join the Society, and that you agree with our 

mission statement. 

 

Dues can be paid through the "Donate" link or checks made payable to the "Catalina Marine Society" sent 

to the following address: 

 

                                                                    Catalina Marine Society 

                                                                      15954 Leadwell Street 

                                                                     Lake Balboa, CA 91406 

 

 

If you are interested in contributing to the work of the Society in other ways, please let us know. Catego-

ries and examples of needed volunteer work are listed below. 

 

 

           Lab                                                                 Field                                                     Office 

 

    Data analysis                                                       Boating                                  Web design/programming 

          GIS                                                                 Diving                                                  Graphics 

    Programming                                            Instrument calibration                      Photography/Videography 

                                                Hardware/Equipment fabrication and mounting                        

 

 

Magazine/newsletter                                         Fund raising                                      Press/publicity 

 

       Reporting                                                     Event planning                                      Public speaking 

      Publishing                                                     Event volunteer                                  Newspaper articles 

        Editing                                                           Grant writing 

    Departments 


