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Physical and Chemical
Oceanog raphy at
White Point

I". by J. Stein

INTRODUCTION

White Point is located near the southeast tip
ofthe Palos Verdes Peninsula, LosAngelesCounty,
California, approximately three kilometers west of
Los Angeles Harbor at a position of 1180 19' west
by ;3~011-3'north (Figure 1). Recently this area has
come' under intensive study because the Los
Angeles County Sanitation District maintains a
sewage outfall 2.5 kilometers off White Point
which discharges 340 million gallons of munidpal
sewage per day. Because of the ecological and
recreational importance of this area it is vital to
know how the pollution perturbations of the
sewage outfall effect the physical and chemical
parameters of White Point. The County Sanitation
District of Los Angeles has maintained an exten-
sive oceanographic observational program in the

area of White Point Outfall system. Some of the
results of this program for the period from June

. 1960 through December 1961 have been published
by Parkhurst, Garrison, and Whitt (1964).
CURRENTSAND WINDS

In order to predict the dispersion of the
White Point Outfall discharge it is important
to know the prevailingcurrent and wind patterns.
These patterns change with the season and are
summarized below and in figure 2&3 for the year
1960 - 1964.(From1973SCCWRPreport.)

"The data collected over the 4 year period
showed that the currents at all depths during
each season of the year tended to flow in
either a northwest or east-southeast direc-
tion. Exceptions to this general pattern
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Figure 7. Location of the White Point Sewage Outfall
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Figure 2. Summary of Wind and Current Directions and Strengths Off Palos Verdes,
Winter and Spring 1960-1964
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Figure 3. Summary of Wind and Current Directions and Strengths Off Palos Verdes,
Summer and Autumn 1960-1964
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occurred during the winter, when the pre-
vailing winds were from the southwest and
currents below 50 m tended to travel between
the northwest and west-southeast. During
the Summer, with winds blowing from the
west-northwest, the surface currents tended
to travel towards the northeast and south-
southeast. Current speedswere generally in
the range of 5 to 25 em/sec. Weakest
currents were found during the Spring; the
strongest currents occurred during the
Summer. In general, it was noted that
a decrease in current speed with depth
occurred during all seasons, although the
differences were relatively small in all
seasonsexcept Summer."

SEDIMENTS

The composition of sediments around
White Point is controlled in a large part by the
dispersion of outfall discharge by the predom-
inantly northwest currents.

As shown in figure 4 the dispersionof hydro-
sulfide laden silt is in a northwest direction from
the outfall terminus between the 40 and 100
meter depth contours.

" Trace metals and chlorinated hydrocarbons
show a similar distribution as shown in figures
5 through 10.

The significance of these pollutants in the
sediment is not only in their distribution but also
in their concentrations (Table 1). In their report
on the Southern California Coastal waters the
SCCWRPstatesthat:

"The area centered approximately 5 km
northwest of the White Point outfall system
has the highest surface sediment concen-
tration of (trace) metals in the sediments."

EFFECTS ON MARINE LIFE

The high concentration of these metals in
the sediments coupled with other pollutants has
adversely effected the marine life in the vichity
of the outfall. Evidence for this is in the incidence
of fin erosion and decreased species diversity is
shown in figure 11.

During their trolling survey of Southern
California coastal waters in August through
October of 1971 SCCWRPreported that the inci-
dence of fin erosion in the Dover Sole wasgreater
than 10% in an area 10 km north and south of
White Point. Above normal concentrations of
chlorinated hydrocarbons and trace metals were
also found in the muscle and liver tissue of these
fish.

These pollution perturbations also effect
the diversity of life around the outfall. Pollution
is directly related to a low speciesdiversity (Bro-
wer and Zar, 1977). In the White Point area a
low diversity of species is due, in part, to the large
abundanceof polychaetes and subsequentdecrease
in the abundanceof crustaceans. (Figure 12.)
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The abundance of speciesalong the entire
Palos Verdes Peninsulacan be effected in the same
manner. In their study off the PalosVerdes Penin-
sula, Strachen and Koski (1969) state that tidal
currents can carry sewagefrom the White Point
outfall into the Palos Verdes Peninsula,negatively
effecting the biota.

PERSONAL OBSERVATIONS

I have made many observations around the
White Point area, specifically while diving during
my research on the species diversity of White
Point's eastern cove (Stein, 1971.) The following
is a description of this cove.

The mouth of the cove faces San Pedro
channel on a bearing of 194 degrees. The cove is
protected from wave action on the southeast by
Catalina Island, and on the west by the rest of the
Palos Verdes Peninsula.

The cove is backed by a short, rocky beach
which runs back to a steep, shale cliff. At the
base of the cliff is an alluvial area which consists
of crushed shale and rock. Extreme high tides
will reach this areacarrying silt into the cove.

Basaltic shelves flank the cove and run sea-
ward to -a depth of 3 fathoms. The interior of
the cove consists of rocky reefs with intermittent
sandy areas.

These are several fissures which run the
length of the cove. These fissures run seaward
approximately 300 meters to a depth of 15
meters. At intervals along these fissures there are
hot water upwellings which can be easily identified
by the sulfate deposits around the mouth of the
spring. Dissolved oxygen (by Winklers method) is
reduced by approximately 3 ppm in the immediate
vicinity of the spring while temperature is increased
by 1 - 2°C. There have been no studies of the
effects the hydrogen sulfide component of the hot
water has on the subtidal life, however Corliss and
Ballard (1977) have hypothesized a hydrogen
sulfide basedlifecycle in deepbenthic communities.

References
Brower, J.E., and E.B. Zar. 1977. Field and Laboratory

Methods for General Ecology. Wm. C. Brown Com-
pany, Dubuque.

Corliss, J.B., and R.D. Ballard. 1977. Oasis of Life in
the Cold Abyss. National Geographic. 152(4), 441 -
453.

Parkhurst, J.D., W.E. Garrison; and M.L. Whitt. 1964.
Effects of Wind, Tide and Weather on nearshore
ocean conditions. In Adv. WaterPoll. Res.,vol. 3.
New York: PergamonPress.

SCCWRP. 1973. The Ecology of the Southern California
Right: Implications for Water Quality Management.

Strachen, A.R., and R.I. Koski. 1969. A survey of Algae
off Palos Verdes Point, California. Calif. Fish and
Game. 55(1). 47-52.

Stein, J.L. 1977. SpeciesDiversity of a Rocky Subtidal
Community. Coastal Monitoring Progress Report
6(2),5 - 21.



PAlOS VERDeS PT

+
N

o
L

KM
DEPTHS IN METERS

33 40' N

~CLAY SILT

c=J SILT
~~:'{;.;=;:ISANDY SILT

~ SILTY SAND

~ SAND
, I. , ~

118 2S'W 11820'W

.. Sediment Types

PAlOSYERDES-Pf

+
N

o
L

KM
DEPTHS IN METERS

[JJ
CJ

SEDIMENT WITH
BLACK SURFACE

SEDIMENT WITH LIGHT SURFACE
BUT BLACK SUBSURFACE

HEAVY ODOR OF HYDROGEN SULFIDE

TRACE ODOR OF HYDROGEN SULFIDE

BOUNDARY OF AREA OF HIGHLY
ORGANIC SUBSTRATE

.

.

b. Organic Substrate, Hydrogen Sulfide, and Blackened Sediments

Figure 4. Results of Qualitative Analyses of Sediment Off Palos Verdes, July 1971
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Figure 5. Mercury Concentrations (mg/Dry Kg) in Surface Sediments Around the White Point Outfall System
(Phleger Cores, June 1972)
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Figure 6, Copper Concentrations (mg/Dry Kg) in Surface Sediments Around the White Point Outfall System

(Phleger Cores, May 1970)
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Figure 7, Lead Concentrations (mgjDry Kg) in Surface Sediments Around the White Point Outfall System

(Phleger Cores, May 1970)
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Figure 8. Total DDT Concentrations 9mgjDry Kg) in Surface Sediments Around the White Point Outfall System

(Phleger Cores, June 1972)
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Figure9. Vertical Profiles of Metal Concentrations in Sediments Collected Northwest of the White Point
Outfall System (Box Cores, July 7977)
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Figure 10. Total PCB ConcentratiQns (mg/Dry Kg) in Surface Sediments Around the White Point Outfall System
(Phleger Cores, June 1972)
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Figure 12. Abundance of Polychaetes and Crustaceans Off Palos Verdes, July 1971
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Table 1. Concentrations of Metals (mgfDry Kg) in the Surface Layer (0.1 cm) of Sediments Cored Off White Point

Station Core Type Metal
and Date Silver Cadmium Cobalt Chromium Copper Iron l'langanese Nicke 1-:' Lead Zinc

BI 1.4 65 8.8 860 550 29000 260 45 350 1800
C1 3.8 79 10 660 340 29000 290 33 240 930
DI 4.0 25 9.4 500 240 26000 310 29 170 590
EI 1.4 11 9.5 190 110 23000 320 40 99 290
FI 3.3 12 7.9 280 110 24000 310 21 110 310

B2 4.3 32 9.8 490 300 29000 280 32 210 520
N2 4.7 14 7.2 370 180 26000 300 24 110 520
B3 3.0 13 6.1 210 140 23000 410 20 90 380
N3 1.7 2.8 4.5 130 60 21000 260 14 25 180
B4 Phleger 1.1 2.6 4.9 72 31 11000 340 11 15 100

N4
Cores:

1.4 1.4 6.1 47 19 14000 120 10 9.4 79
Bs

Co llec ted 2.6 24 5.8 390 230 30000 310 28 170 860
Cs May, 1970 2.0 16 5.6 280 170 29000 330 30 91 560
Ds 3.1 9.8 9.4 230 160 30000 310 25 40 380
Es 0.55 1.5 7.4 100 73 26000 250 16 36 160

Fs 0.60 0.63 5.0 43 23 21000 160 11 22 89
Bs 5.7 32 7.6 400 220 31000 330 31 160 770
Cs 3.6 18 10 240 150 37000 370 25 94 420
B7 2.3 30 8.9 280 190 36000 330 26 110 500
C7 3.0 13 9.7 160 110 37000 340 25 59 260

Be 3.0 17 11 210 140 36000 360 24 80 370
Ce 2.5 15 9.4 170 140 31000 340 20 61 310

B18 Box Cores: 7.6 10 4.4 290 160 380 12 120 410
B19 Collected 19 53 6.9 950 640 290 26 470 2100
B20 July, 1971 21 68 7.2 1000 660 320 36 460 2400
B21 19 57 5.2 1000 670 340 30 490 2400


