
1 

00:00:00,166 --> 00:00:08,499 

[music] 

 

2 

00:00:08,566 --> 00:00:17,566 

Everyone knows that seawater is different than  

freshwater most noticeably because it tastes salty.  

But is all ocean water equally salty? How do we  

 

3 

00:00:17,566 --> 00:00:27,332 

measure it? In last week’s lecture, we reviewed the  

process of dissolution that produces the ions that  

make water salty. This week, we’ll look closer at  

 

4 

00:00:27,333 --> 00:00:36,999 

these ions and review where they come from, how  

they behave, and what effects they have on the  

natural processes at work in the oceans. 

 

5 

00:00:37,000 --> 00:00:45,266 

Salinity is a ratio of the total number of grams of  

dissolved ions present in a set number of grams of  

seawater. If we measured the number of grams of  

 

6 

00:00:45,266 --> 00:00:56,432 

dissolved ions per 100 grams of seawater, the ratio  

would be parts per hundred or a percent. For  

seawater, we typically measure salinity as number  

 

7 

00:00:56,433 --> 00:01:07,299 

of grams per thousand grams of seawater. That  

makes it parts per thousand or permil. Notice  

the unit designation for permil looks very similar to   

 

8 

00:01:07,300 --> 00:01:12,766 

the one for percent. It just as two zeros in the base  

instead of one. 

 

9 

00:01:12,766 --> 00:01:22,499 

Let’s see what that looks like for the average  

salinity of seawater, which is 3.5 grams of  

dissolved ions per 100 grams of seawater – 3.5%,  

 

10 

00:01:22,500 --> 00:01:34,800 

which is exactly the same as saying 35 parts per  



thousand or 35 permil. You can see the equation  

show you the equality clearly. 35 over 1000 is the  

 

11 

00:01:34,800 --> 00:01:46,200 

same as 3.5 over 100, because if we multiply 3.5  

over 100 by 1, we should get the same number we  

started with. If we let that number 1 equal 10/10,  

 

12 

00:01:46,200 --> 00:01:59,533 

then we get 3.5 x 10 = 35 for the numerator and  

100 x 10 = 1000 for the denominator. So 35 permil  

= 3.5 percent.  

 

13 

00:01:59,533 --> 00:02:09,133 

Why use one over the other? The standard for the  

oceans is to use permil, so we can minimize the  

use of decimal places.  

 

14 

00:02:09,133 --> 00:02:16,933 

Lets review the chemical reaction that takes place  

when a solid with ionic bonds is dissolved in water.  

Here we see a block of rock called coquina. It is  

 

15 

00:02:16,933 --> 00:02:24,666 

made entirely of shells that have cemented  

themselves together in a nearshore beach  

environment. The shells are made of calcium  

 

16 

00:02:24,666 --> 00:02:33,766 

carbonate – and the bond that sticks the calcium  

ion to the carbonate ion is an ionic bond, as  

discussed in the last chapter. Water’s hydrogen  

 

17 

00:02:33,766 --> 00:02:42,932 

bonds can attack the outer ions in this mineral and  

draw them off, breaking the ionic bonds and  

surrounding the ions in hydration spheres.  

 

18 

00:02:42,933 --> 00:02:51,666 

When ionic bonds are broken, one of the ions is  

left with extra electrons, so it has a net negative  

charge. The other is missing electrons that it gave  

 

19 

00:02:51,666 --> 00:03:01,732 

away originally to form the bond. That ion has a  



net positive charge (fewer electrons in the outer  

shell than protons in the nucleus).  

 

20 

00:03:01,733 --> 00:03:09,933 

We call the positively charged ion formed during  

dissolution a CATION. The negatively charged one  

is called an ANION. 

 

21 

00:03:09,933 --> 00:03:19,433 

When salt crystals dissolve, we end up with a  

sodium cation and a chloride anion. They are  

always equally but oppositely charged, because  

 

22 

00:03:19,433 --> 00:03:28,899 

they are the consequence of one atom giving one  

or more electrons TO the other atom, so that both  

end up with filled outer electron shells.  

 

23 

00:03:28,900 --> 00:03:32,833 

Refer to the previous week’s lecture for more  

explanation. 

 

24 

00:03:32,833 --> 00:03:44,866 

So just what do these 35 grams of dissolved ions  

in 1000 grams of seawater look like? This image  

shows you 1 kilogram of water (1000 grams), and  

 

25 

00:03:44,866 --> 00:03:58,166 

what 35 pieces of that look like in comparison. You  

can see here that for average seawater of 35 parts  

per thousand salinity, 19.10 of those 1000 grams  

 

26 

00:03:58,166 --> 00:04:17,199 

are dissolved chloride ions – Cl-minus. 10.62 are  

sodium ions. 2.66 grams are the sulfate ion. 1.28  

the magnesium ion. 0.40 grams calcium ions.   

 

27 

00:04:17,200 --> 00:04:30,933 

0.38 grams potassium ions. And all other dissolved  

ions in the ocean make up less than 0.25 grams of  

every 1000 grams of average seawater. 

 

28 

00:04:30,933 --> 00:04:39,266 

We talked in the last chapter about how these ions  

are dissolved by water. Now they are present as  



ions hydrogen bonded to water molecules that trap  

 

29 

00:04:39,266 --> 00:04:47,499 

them in hydration spheres, so they can’t rebond  

and precipitate. A few interesting things to notice  

from a review of the major dissolved ions in  

 

30 

00:04:47,500 --> 00:04:57,166 

seawater is that the highest is chloride, and the  

sodium is lower in concentration. Why is that? If  

chloride came only from dissolving salt, sodium  

 

31 

00:04:57,166 --> 00:05:03,966 

chloride, the two should be equivalent. But in fact  

there are many solid chloride minerals in the world  

including magnesium chloride and potassium  

 

32 

00:05:03,966 --> 00:05:12,566 

chloride. When all these minerals dissolve they  

release chloride. But there’s also another reason:  

residence time. 

 

33 

00:05:12,566 --> 00:05:20,299 

Here is a table of the residence time for a few ions  

that can be found dissolved in the oceans.  

Remember from the first part of this class, we  

 

34 

00:05:20,300 --> 00:05:30,033 

defined residence time as the length of time an  

ion, atom, or molecule resides in a reservoir on  

average before it is removed. In this case, the  

 

35 

00:05:30,033 --> 00:05:38,999 

reservoir is the ocean. Ions arrive through a  

variety of sources and are removed primarily  

through precipitation and sedimentation. You can  

 

36 

00:05:39,000 --> 00:05:49,900 

see from this list that the ion with the longest  

residence time is chloride, followed by sodium,  

magnesium, potassium, sulfate, and calcium. What  

 

37 

00:05:49,900 --> 00:05:58,666 

do you notice about this list so far? It’s exactly  

identical to the list of major ions in the ocean, in  



the same order. So the primary reason that  

 

38 

00:05:58,666 --> 00:06:06,332 

chloride is found in the highest abundance in the  

oceans is because it has the longest residence  

time. That makes it very hard to change its  

 

39 

00:06:06,333 --> 00:06:15,066 

composition! And that’s also the explanation for  

why these ions are found in the same proportion  

throughout the oceans. The mixing time of the  

 

40 

00:06:15,066 --> 00:06:23,632 

ocean is only 1,000 years. If something has a  

residence time of 1 million years, it will have been  

well mixed everywhere!  

 

41 

00:06:23,633 --> 00:06:29,899 

We call ions that are found in the same proportion  

or percentage everywhere in the oceans  

conservative. 

 

42 

00:06:29,900 --> 00:06:38,700 

Ions that have short residence times and that are  

readily and easily removed from certain locations  

of the ocean are called nonconservative.  

 

43 

00:06:38,700 --> 00:06:46,800 

Here you can see a chart of both kinds.  

Conservative constituents have long residence  

times, so they’ll be found in high abundance.  

 

44 

00:06:46,800 --> 00:06:53,900 

Nonconcervative constituents have short  

residence times, so they are found in low  

abundance. Let’s consider what kinds of  

 

45 

00:06:53,900 --> 00:07:02,400 

processes add and remove these different ions to  

the oceans. If we go back to the residence time  

table, we can see that iron has a residence time of  

 

46 

00:07:02,400 --> 00:07:11,900 

only 140 years – much less than the ocean’s  

mixing time. Manganese has a residence time  



close to the mixing time. When we return to the  

 

47 

00:07:11,900 --> 00:07:17,533 

abundance charts, we see that both iron and  

manganese are considered trace constituents.  

 

48 

00:07:17,533 --> 00:07:29,399 

They are each 1.2% of the 8.6% other of the 0.8%  

other. More importantly, because they have short  

residence times and are found in low abundance,  

 

49 

00:07:29,400 --> 00:07:39,133 

their composition can change quite substantially  

due to local phenomena, such as industrial waste  

dumping or overuse by marine organisms.  

 

50 

00:07:39,133 --> 00:07:49,699 

Turns out iron is used up by the organisms and the  

water is left with none, ultimately preventing further  

algal growth. Once the existing algae are eaten or  

 

51 

00:07:49,700 --> 00:07:54,266 

die and rain down to the bottom of the seafloor,  

they take their iron with them,  

 

52 

00:07:54,266 --> 00:07:59,132 

and the surface waters are left with no iron until  

mixing brings in more. 

 

53 

00:07:59,133 --> 00:08:08,499 

About nutrients. We first mentioned these back in  

the chapter on sediments, when we discussed how  

nutrients, like nitrate and phosphate ions, need to  

 

54 

00:08:08,500 --> 00:08:16,233 

be dissolved in abundance in the water in order for  

autotrophic plankton to survive. Heterotrophic  

organisms get their nutrients from their food.  

 

55 

00:08:16,233 --> 00:08:24,566 

Autotrophic organisms make their own food, so  

they need another way of gathering in their bodies’  

building-block material. In the oceans, autotrophs  

 

56 



00:08:24,566 --> 00:08:34,332 

are surrounded by water, and they can absorb the  

nutrients they need from this water directly.  

However, the nutrients need to actually be IN the  

 

57 

00:08:34,333 --> 00:08:42,899 

water. You’ll notice from this image rivers are a  

major source of nutrients, especially around urban  

and agricultural areas where the fertilizers (or  

 

58 

00:08:42,900 --> 00:08:50,900 

nutrients) used to help plants grow are carried into  

the streams by rainwater. Once the Marine algae  

take up these nutrients, the water becomes  

 

59 

00:08:50,900 --> 00:08:58,633 

depleted. When the organisms die, they fall to the  

bottom of the seafloor, where decomposition  

returns the nutrients back to the water.  

 

60 

00:08:58,633 --> 00:09:06,266 

However, these nutrients are now trapped in the  

deep water layer. Last week we discussed the  

process whereby deep water is formed by high- 

 

61 

00:09:06,266 --> 00:09:14,932 

density cold polar water descending and spreading  

across the world’s oceans. The surface waters that  

are warmed by the sun created a separate layer  

 

62 

00:09:14,933 --> 00:09:22,899 

that sits atop. These two layers don’t mix, and the  

boundary that sits between them is called the  

pycnocline. In this picture you can also see that it’s  

 

63 

00:09:22,900 --> 00:09:32,533 

referred to as a thermocline – because the density  

change is primarily due to temperature. Bottom  

line: the nutrients are trapped at depth and can’t  

 

64 

00:09:32,533 --> 00:09:40,799 

return to the surface until a process called  

upwelling occurs. We’ll talk in a future chapter  

about that process. Without it, the surface water is  

 

65 



00:09:40,800 --> 00:09:49,733 

depleted in nutrients, and no more autotrophic  

organisms can grow until new nutrients are added  

(like during large rain storms that fill rivers with  

 

66 

00:09:49,733 --> 00:09:59,099 

more fertilizer). Nutrients, therefore, are  

nonconservative constituents of seawater’s  

salinity. Their concentration can change rapidly  

 

67 

00:09:59,100 --> 00:10:07,466 

and thus varies greatly from one location to  

another in the ocean. Nutrients are a limiting factor  

in the growth of marine algae. Without nutrients,  

 

68 

00:10:07,466 --> 00:10:13,199 

there are no phytoplankton or seaweeds, and that  

location can be viewed as a marine desert. 

 

69 

00:10:13,200 --> 00:10:22,100 

So where do the ions in the oceans come from?  

The primary source is rivers. Secondary sources  

include atmospheric droplets of acid rain, waves  

 

70 

00:10:22,100 --> 00:10:32,000 

weathering coastal rocks, and hydrothermal  

circulation at seafloor spreading centers. Of these,  

the primary source is rivers. Once within the ocean  

 

71 

00:10:32,000 --> 00:10:39,733 

reservoir, these ions are moved around through  

various processes. Currents mix them. Marine  

organisms take them up for their own needs and  

 

72 

00:10:39,733 --> 00:10:48,666 

then return them back during decomposition. And  

small particles in the ocean, including  

microorganisms can act as precipitation surfaces.  

 

73 

00:10:48,666 --> 00:10:58,599 

The ions will adsorb to these surfaces and  

precipitate solid mineral layers atop the grains (like  

minerals coating the inside of plumbing). The sinks  

 

74 

00:10:58,600 --> 00:11:06,733 



of this system – the ways to get ions out – are to  

do the opposite of dissolution – remove the  

hydration spheres that surround the ions and allow  

 

75 

00:11:06,733 --> 00:11:15,833 

the ions to get back together and bond. This  

precipitation process happens wherever seawater  

is evaporated in shallow seas in warm climates –  

 

76 

00:11:15,833 --> 00:11:25,399 

like in South San Francisco Bay’s salt ponds – or  

where the water becomes supersaturated with  

ions. When that happens, the water molecules  

 

77 

00:11:25,400 --> 00:11:33,100 

have trapped too many ions and there aren’t  

enough water molecules left to separate them, so  

the ions come back together and bond.  

 

78 

00:11:33,100 --> 00:11:42,400 

We call the concentration at which there’s no more  

room for new ions the saturation concentration  

(the water is saturated with ions and can’t hold  

 

79 

00:11:42,400 --> 00:11:52,500 

anymore). As more ions are added to this water  

usually by an outside source adding them directly,  

the water is considered supersaturated, and  

 

80 

00:11:52,500 --> 00:12:01,700 

precipitation will occur on any available solid  

surface. The precipitate minerals will collect as  

sediment on the bottom of the seafloor, where they  

 

81 

00:12:01,700 --> 00:12:12,233 

get buried over time and are removed from the  

reservoir. Precipitation is the main way to remove  

dissolved ions. Other methods include the  

 

82 

00:12:12,233 --> 00:12:19,233 

hydrothermal circulation at seafloor spreading  

centers, which we described earlier in this course.  

As the seawater descends through cracks around  

 

83 

00:12:19,233 --> 00:12:28,033 



rift valleys, salts precipitate and are left behind in  

the cracks, while new metals are leached out of the  

rocks and enter the water. 

 

84 

00:12:28,033 --> 00:12:36,633 

Interestingly, if you look at the salts that precipitate  

when seawater is evaporated, you can see that  

they are made out of the major elements in the  

 

85 

00:12:36,633 --> 00:12:48,533 

ocean. The salt we use on food, NaCl, represents  

70% of the precipitates. Other salts include Mg  

and K sulfates and chlorides. Gypsum is an  

 

86 

00:12:48,533 --> 00:12:56,733 

important product mined for its use in making  

drywall. And calcium and magnesium carbonates  

are important ingredients in cement. Again, these  

 

87 

00:12:56,733 --> 00:13:03,799 

salts are all mined in South San Francisco Bay.  

You can see the colored evaporation ponds that  

were created by the corporations that first used  

 

88 

00:13:03,800 --> 00:13:12,833 

the South Bay for this purpose. The colors come  

from bacteria that live in these ponds. While few of  

these are still active, most are still kept separated  

 

89 

00:13:12,833 --> 00:13:22,133 

from the rest of the South Bay. The water down  

there is close to the salinity of seawater – it’s 30  

parts per thousand – primarily because of the low  

 

90 

00:13:22,133 --> 00:13:30,166 

river input, but also because of the shallow depths  

and the high evaporation rates. The waters in the  

salt ponds, however, are many times greater in  

 

91 

00:13:30,166 --> 00:13:38,266 

salinity and are toxic to the organisms that live in  

the surrounding waters. Billions of dollars are  

necessary to reclaim these areas of the  

 

92 

00:13:38,266 --> 00:13:43,332 



environment, and wetland restoration is already in  

process in many of them.  

 

93 

00:13:43,333 --> 00:13:51,833 

This table shows the main ions dissolved in  

seawater, their concentration in the oceans, their  

residence times, and their concentrations in their  

 

94 

00:13:51,833 --> 00:14:02,566 

primary source: rivers. Notice how low their  

abundance is in the freshwater of rivers. Yet, they  

ARE present there, even if in low abundance.  

 

95 

00:14:02,566 --> 00:14:10,332 

Remember, the oceans have been around on this  

planet for 4.4 billion years. During that time the  

rivers have carried small amounts of ions to the  

 

96 

00:14:10,333 --> 00:14:19,566 

oceans, then the water has evaporated, gone back  

to the land, and picked up a few more. It’s like  

adding pennies to a bank. One penny in your  

 

97 

00:14:19,566 --> 00:14:27,932 

pocket doesn’t seem like a lot. But if you carry it to  

your bank and leave it there every hour of every  

day for your entire life, you’ll never be accused of  

 

98 

00:14:27,933 --> 00:14:38,166 

being someone with lots of money in your pocket.  

But at the age of 70 there will be $6,132 in your  

bank account. Imagine you could do this for 4.4  

 

99 

00:14:38,166 --> 00:14:44,199 

billion years! You’d have $385 billion dollars! 

 

100 

00:14:44,200 --> 00:14:53,066 

How can we measure the exact salinity of a body of  

water? There are a number of methods, but you  

can imagine one would be to simply measure  

 

101 

00:14:53,066 --> 00:15:02,032 

1 kilogram of seawater. Evaporate the water, then  

weigh the remaining residue, which should be  

made of all the evaporates.  



 

102 

00:15:02,033 --> 00:15:09,233 

That would give us an accurate answer, but it’s not  

so easy or fast. Fortunately there are plenty of  

other methods available that be done on site.  

 

103 

00:15:09,233 --> 00:15:16,899 

The ions dissolved in water are what allow water to  

carry a current. It’s for this reason that you’re  

warned not to go swimming during a lightning  

 

104 

00:15:16,900 --> 00:15:25,366 

storm. A hand-held salinometer simply sends a  

current through a vial of water, and the resistance  

measured directly correlates to the amount of  

 

105 

00:15:25,366 --> 00:15:34,332 

dissolved ions. Remember: we know the exact  

proportions of the major ions in seawater,  

regardless of the salinity, so we can preprogram  

 

106 

00:15:34,333 --> 00:15:38,899 

these devices to know how much resistance we’d  

expect based on those proportions. As the  

resistance goes up, so too does the salinity.  

 

107 

00:15:38,900 --> 00:15:39,633 

these devices to know how much resistance we’d expect based on those 

proportions.  

 

108 

00:15:39,633 --> 00:15:47,699 

There are methods for measuring the chloride  

content of water – using something called a  

colorimeter and some chemical reactions. Once we  

 

109 

00:15:47,700 --> 00:15:53,266 

know the amount of chloride, we can use the  

principle of constant proportions to calculate the  

total salinity.  

 

110 

00:15:53,266 --> 00:16:02,532 

Remember: chloride is 55% of all dissolved ions,  

so roughly twice the chloride is the total salinity. 

 

111 



00:16:02,533 --> 00:16:11,233 

Finally, you also should remember that as salinity  

increases, so too does density. So we can use our  

hydrometer to measure the density, and based on  

 

112 

00:16:11,233 --> 00:16:19,299 

that calculate the salinity that would create that  

density at that temperature. Remember,  

temperature also affects density, so we have to  

 

113 

00:16:19,300 --> 00:16:27,100 

correct for that as well. The hydrometer is an  

inexpensive tool that is easy to read and is the  

most common tool used for home aquaria.  

 

114 

00:16:27,100 --> 00:16:37,966 

This graph shows you how it’s used – measure  

density – pick the line that represents the right  

temperature, and from that determine salinity.  

 

115 

00:16:37,966 --> 00:16:45,432 

Again, like the salinometer, this works only  

because we already know the main constituents of  

seawater and their constant proportions.  

 

116 

00:16:45,433 --> 00:16:52,466 

That allows us to create these lines and graphs  

based on the known weights and proportions of  

these ingredients. 

 

117 

00:16:52,466 --> 00:17:00,366 

Another method for measuring salinity is the  

refractometer, which measures the angle at which  

light bends or refracts – a property that changes  

 

118 

00:17:00,366 --> 00:17:03,066 

as salinity changes. 

 

119 

00:17:03,066 --> 00:17:11,099 

Though the oceans have an average salinity of 35  

parts per thousand, there ARE local variations.  

Remember: the proportions of the dissolved ions  

 

120 

00:17:11,100 --> 00:17:20,366 

stay the same, but the total amount can vary. What  



are some of the major processes that affect salinity  

of the water and create these local variations?  

 

121 

00:17:20,366 --> 00:17:29,366 

Since the major source of these ions is river water,  

but only over billions of years of collecting, we  

can’t simply add more ions quickly to create a local  

 

122 

00:17:29,366 --> 00:17:39,699 

variation. Since we can’t add or remove ions  

quickly, then we will have to focus on changing  

salinity by adding or removing water. If we can add  

 

123 

00:17:39,700 --> 00:17:49,366 

more freshwater to any area of the ocean, there  

will be a local reduction in salinity there, as that  

freshwater slowly mixes. Similarly, if we can remove  

 

124 

00:17:49,366 --> 00:17:58,799 

freshwater, there will a local increase in salinity. So  

what are the various natural methods of adding  

and removing water? For adding water, there is  

 

125 

00:17:58,800 --> 00:18:11,366 

rain (precipitation), runoff (river mouths), and  

melting ice. For removing water, there is the  

opposite – formation of sea ice and evaporation.  

 

126 

00:18:11,366 --> 00:18:19,432 

Now let’s look at a map showing the average  

surface salinity of the entire world ocean. The  

freshest waters, less than 32 parts per thousand,  

 

127 

00:18:19,433 --> 00:18:30,966 

are shown in light pink. Lavender and light blue  

also indicate lower-than-average salinity. Notice  

that these areas correspond to a region along the  

 

128 

00:18:30,966 --> 00:18:41,599 

equatorial Pacific, the area south of southeast  

Asia, and the surface around the north and south  

poles. Why are these areas so much fresher?  

 

129 

00:18:41,600 --> 00:18:52,733 

They must have a higher rate of rain and/or sea  



ice melting and/or river runoff than evaporation.  

The saltiest waters are shown in the darkest pink:  

 

130 

00:18:52,733 --> 00:19:04,166 

two belts: one at about 30 degrees North and the  

other at 30 degrees South of the equator. Why are  

these areas saltier than other areas? They must  

 

131 

00:19:04,166 --> 00:19:07,232 

have a higher rate of evaporation than rain.  

 

132 

00:19:07,233 --> 00:19:15,966 

This next graph demonstrates that correlation  

even better. In the graph, we have latitude across  

the x-axis – with the equator in the  

 

133 

00:19:15,966 --> 00:19:27,599 

center and moving north to the left and south to  

the right. The y-axis gives the difference between  

evaporation and rain or precipitation.  

 

134 

00:19:27,600 --> 00:19:36,400 

When the difference here is 0, the rates are both  

equal. There is no net change in water or salinity.  

When the difference is high, that means the  

 

135 

00:19:36,400 --> 00:19:46,566 

climate is dry – low relative humidities – air soaks  

up water and evaporation rates are high. The high  

evaporation rates leaves the surrounding water  

 

136 

00:19:46,566 --> 00:19:56,432 

more saline. And the reverse, more rain than  

evaporation, leaves the surrounding water fresher.  

You’ll notice from this graph, that the freshest parts  

 

137 

00:19:56,433 --> 00:20:06,599 

of the world’s oceans are at the equator and  

towards the poles. The highest salinity is around  

30 degrees north and south. In fact, the equator is  

 

138 

00:20:06,600 --> 00:20:15,233 

the rainiest part of the planet (air has the highest  

relative humidity there), and the areas around 30  

degrees north and south correspond to desert  



 

139 

00:20:15,233 --> 00:20:25,566 

belts (air there has the lowest relatively humidity).  

We’ll talk more next week about why this true. For  

now, make sure you understand how the relative  
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00:20:25,566 --> 00:20:31,899 

humidity of the air (the climate) has a big impact on  

the salinity of the surface water. 
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00:20:31,900 --> 00:20:41,700 

For further discussion on salinity and gases in the  

oceans, please watch the video Carbonated  

Oceans found alongside this video on the class  
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00:20:41,700 --> 00:20:45,566 

website and listen to the podcast, Salty Seas. 
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00:20:45,566 --> 00:20:53,732 

 And consider visiting the salt ponds of San  

Francisco’s South Bay, where you can get up close  

and personal with the salts produced by seawater  
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00:20:53,733 --> 00:21:02,233 

evaporation. Closest entry from San Francisco?   

Bedwell Bayfront Park, at the north end of Marsh  

Road in Menlo Park. 
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00:21:02,233 --> 00:21:10,866 

[music] 

 


