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ACCOUNTS OF THE DIVES

Dive 134

Pilot ­

Observer

May 15, 1873 - 1030 to 1145 hours

Bob Thompson
N. McDaniel

OBSERVATIONS
Water column/Biological

The water column was stratified, with a halocline

at about 8-10 metres. The surface water waS turbid, visib­

ility no better than one metre. Visibility increased rapidly

below 10 metres; however, clarity was still reduced by the

presence of large amounts of white, mucous-like material

that hung vertically as long streamers or in variously

shaped blobs (this is thought to be clumps of dead phyto­

plankton which are slowly sinking (Figure 3)). The zoo­

plankton included ctenophores, siphonophores, copepods,

chaetognaths, pelagic amphipods, pelagic polychaetes, which

were all commonly observed from about 10 m depth to 250 m

depth, but never in what could be considered large numbers.
At 250 m the visibility dropped quickly owing to increased

amounts of suspended sediments, and the density of this
sediment increased as we went deeper, so that at the bottom

(270 m), visibility was less than 30 cm., as judged by how

much of th.e manipulator arm was visible. An attempt was

made to escape this poor visibility by 'hopping' up and then
settling down in another spot. However, this I turbidity

layer' appeared to be continuous, at least in this part of
the basin. Since horizontal movement was impractical and
possibly dnmn~ing to the cameras, the decision was made to

;lhort the Jjvc at this point.



May 16, 1973 - 1100 to 1315 hours

Paul Le Gallais

N. McDaniel
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Dive 135

Pilot

Observer ­

OBSERVATIONS-
Water column/Biological

As on the previous dive, the water column was

observed to be stratified, with a layer of brackish water

about 10 metres deep which was colored green-yellow and

quite turbid. Below the halocline, visibility improved,

and as before, large amounts of dead phytoplankton hung in

streamers or blobs. Ctenophores, pelagic amphipods, medusae,

pelagic polychaetes, and deep-sea smelts (Leuroglo88uB

stilbius) were commonly seen as we descended. At about 15 m

off the bottom, a "haz.e" cloud was encountered, similar to

the turbidity layer that had been encountered on Dive 1, but
not nearly as dense. The bottom was reached at about 265 m,

and the sediments below the sub were just barely visible

through the suspended 'fog'.

Substrate/Benthos

A short ascent was made to 235 rn, then the sub

was maneuvered directly into the slope, using side scanning

sonar. Visibility at this depth proved to be much better,

appearing to reach as much as 4-5 m at times. The substrate
Ilere was firm, of a clay-like composition, coated with a

tllill l:lycr or very ligllt, easily disturbed material. The
Sllrr:1CC of this type of bottom was not perfectly smooth but

W~IS pocked and obviously marked by infaunal populations of
some kind~ worm castings were observed quite commonly.

RntCish, HydrolaguB colliei, were observed close to this
substrate. Also observed on this clay-like sediment were
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shrimps (probably PandaluB sp.), tanner crabs, Chionoeaetes

bairdi~ and numerous black-bellied eelpollts(Lyaodopsis

pa.ifi.a) (Figure 4).

As the sub was naneuvcred upwards and in towards

the slope, the gradient began to steepen, and many 'slumps'

were ol)served in tile clay substrate. At this depth (about

190 m), the 'squat lobster', Munida quadr'i8pina~ was ob­

served hiding in the crevice space formed by some of these

clay slumps. At 150 fi, shrimps and eelpollts were observed,

and there was evidence of recent slumping in the steep slope.

Visibility at this depth was reasonably good, about 5 metres.

At 120 m the base of the rocky drop-off was reached. The

upper surfaces of small 'steppes' in the incline were

heavily sedimented; however, the vertical or near-vertical

rock faces were sediment-free. Here the prawn, PandaZus

pZatyaef'OB, the quill-back rockfish, Sebastes maZige'1', and
some small pieces of the hexactinellid sponge, AphroaaZZ­

istes vastus, were observed.

At 9S m some brachiopods, Tel'ebratuZina unguiauZa,

and some tubeworms, Cl'uaigera sp., were observed attached to

vertical rock faces as well as hexactinellid sponge. At

80 nI, large sponges, AphroaaZZistes, some pieces over I m

across, were observed, as were brachiopods, tubeworms, and

shrimp (Figure 5). The vertical rock face assemblage of
hexactinellid sponge, brachiopods, tubeworms, and sometimes

the tunicate, HaZocynthia igaboja, appeared to remain fairl}'
COlttiltUOUS [rom below 100 III to 45 nI, where the dive was ter­

min<lted.



Dive 136

Pilot
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May 17, 1973 - app. 1400 to 1530 hours

D. Harrison,

Observer Paul Le Gallais
Dive 136 was a test dive by the pilots to record

voltage changes on the 70 mm camera when the unit was oper­
ating underwater. Bottom was reached at 274 m. A moderate

slope was found in the area which was ascended. The pilots

reported good visibility during the dive, except at the

surface. Ratfish (H. colLiei) , ee1pouts (L. pacifica)

and a large salmon (Oncorhynchu8 sp.) were observed as well

as lI a wide variety of large invertebrates" including sponges

and anemones.

Dive 137

Pilot

Observer

May 22, 1973 - 1330 to 1620 hours

Bob Thompson
C.D. Levings

Surf~ce water was very turbid (visibility ahout 1 m),

with much chalk-like particulate material present. Zoo-and

phytoplankton \!Jere not observed in this surface layer,
which was about 10 m thick. ~lixing was observed at the

halocline, and at this depth resistance was encountered
in lowering the submersible, the motors were used to drive

it deeper. Visibility improved markedly below the halocline,
and increased to about 2 ffi. During the descent to the bottom,

a variety of planktonic organisms were observed including

c~lanoid copepods, pelagic polychaetes, and hyperiid

amphipods.

Phytoplankton was dense in the upper layer, and
sp:lrspr near the bottom, but it was the most noticeable

biot:t not all depths. Both "string" and "blob" forms were

noted. Deepsea smelt (LeurogZos8us stilbius) were first
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observed at TS rn, and were common throughout most of the

deeper part of the water column. Bottom was reached at

ZOO rn, where the visibility decreased to about 1 m. The

bottom type appeared to be compact mud or silt. While on

the bottom, eelpouts fL. pacifica), a rat fish fH. colliei)~

ctenophores, chaetognaths, and an extremely long pelagic

polychaete were observed.

We then ascended to 190 m, and attempted to

locate the wall of the fjord with sonar. This was not pos­

sible, so we drifted to the bottom and eventually ascended

once more to ISO m. The cliff was located on sonar at a

ran~e of about 65 m, and the submersible was maneuvered to
the cliff face. The slope was composed of compact sediment,

with occasional rock outcrops, and its aspect varied between
45 0 and 60 0 • A layer of mucous-like material covered much

of the sediment and it is thought this was decomposing

phytoplankton.

The boat was then steered along the cliff face,

during which time we gradually ascended. The following

biota were observed: decapod shrimps, pelagic polychaetes,

hyperiid amphipods, small bivalves, and cup corals. Holes
of unknown origin were noted. A L. 8tiZbiu8 displayed er­

ratic behaviour in the lights, and finally drove into the

mud. Visual contact with the cliff was lost 3 times as
we :Iscended, and each time relocated with sonar. A ratfish
(H. colliei) was observed lying on the mud. Large epifaunal
or~anisms suell as sponges were absent. At 60 m it wns decid­

ed to end the dive, and the boat was steered out from the
cliff for 2 mill .• and then surfacing procedures started.

The motors were again used to penetrate the halocline.
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RESULTS AND DISCUSSION

The submersible was used as a 'visual 1 sampling

device, and the observations which were made enabled the

observers to appreciate the heterogeneity of the physical

environment, as well as the non-random spatial patterns

and zones of distribution of organisms. The masses of
sinking phytoplankton, both near and on the bottom, provided

visual evidence of decomposing organic matter, which gave

cause for reflection on its role in oxygen depIction in

fjord basins. All these observations were useful for
formulation of sampling strategies for more intensive work,

probably from surface vessels.

The most significant finding during the present

work was the "turbidity cloud" at Dive 134. The material

causing the turbidity probably originated from the mill ef­

fluents and from spillage of silt and sand from gravel-wash­
ing operations adjacent to the mine (Figure 2). The presence

of turbidity (and possible turbidity currents) resulting from
t,dling deposition on the steep fjord walls was suspected

a number of years ago from "mineral layers" observed in cores

taken in 1953 by Mathews (WaIdichuk, MSS, 1956, 1973), but
the present report is the first documentation of the phen­
omenon. Benthic organisms in the area of the turbidity are

sparse, as shown by grab samples near the dive site, whereas
a Ilnormal" benthic fauna is· found to the north and south of

the tailing deposits (Levings, unpublished data). Oblitera­
tion effects are probably long term, even though the mine has

been frequently inoperative throughtout its 70 year history.
Settling larvae wOllld be unable to cope with the constant

r~working and s~ttlement of mine tailings.
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The fauna of the rocky walls on the periphery of

the disrupted area close to the mine was also observed,

but effects are more difficult to evaluate because of the

high natural sediment load carried to the area by the

Squamish River. This sediment covers potential settling

sites for epifaunal organisms such as sponges and anemones.

It is likely that most of the sediment found on the fjord

walls on Dives 135, 136 and 137 originated from natural

sources. but some material covering the Tocky walls ob­

served on Dive 137 may be part of the complex of wastes

dumped into Britannia Creek from mine operations. The

effluent before discharge is highly acidic, and the sub­

sequent neutralization causes the precipitation of dis­

solved metals, especially iron (Drake and Robertson, MS,

1973). Turbid water from Britannia Creek, which presumably

contains these metals, consistently streams north, toward the

site of Dive 137. Epifauna at this site was less abundant

than at any of the other dives. Previous observations using

SCUBA gear revealed a sparse fauna of large benthic

organisms in this general area (McDaniel, MS, 1973) and the

intertidal fauna is similarly depauperate (Levings, un­

published data; Harger, MS, 1972).

EVALUATION AND SUGGESTIONS FOR USERS

The submersible performed our tasks well, con­

sidering the difficulties of working in an area character­

i:ed by very poor visibility and relatively unknown bottom

topography. A short di ve made by the first author in

S~nnich Inlet on April 30, 1973 (196 m) revealed how bottom

features cnn be observed ver)' accurately in the clear water

of the inlet. Benthic fauna was totally absent at the dive

:..J tl.: III S;I.llll\... h, hC\..':Jus(, of the anoxic conditions in this

fjo rd.
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Good photographs often are the most tangible and

objective results of submersible operations. The work with

PISCES IV produced a number of excellent photographs but

camera malfunctions hampered operations on most dives, and
the poor visibility reduced opportunities for photographs.

We found that the best photographic results were obtained

when film from the 70 mm camera was developed as soon as

possible, so that camera settings could be checked. An

aerial photography firm in the Vancouver area provided rapid

service for film developing. A 20 min. (edited version) film

resulted from the TV-videotape unit, which provided a very
convenient record of the dives. Some features missed by

observers were noted by viewing the videotapes after the dive.

Users of the submersible should obtain videotapes for their

permanent records.

Work near the rocky cliffs in Howe Sound showed the

boat can maneuver in tight spots with flexibility comparable

to smaller underwater craft (e.g. SEA OTTER: see Herlinveaux,
MS, 1973). The navigation of the craft is, of course, depend­

ent on the pilot's skill, and on the reliability of instruments.

In the present work, it was felt that an "upward-looking"

sonar would help remove the possibility of bumping into over­

hanging rock ledges during cliff-climbing operations. An
echo-sounder survey from the surface before a dive might also

be recommended, as was concluded by Emery, Ballard and Wigley

(1970) during survey work in the submersible BEN FRANKLIN.
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CONCLUSIONS

1. The PISCES IV submersible was found to be a good under­

water vehicle for the surveillance of deep fjord habi­

tats and associated large invertebrates and fishes.

2. Turbid material associated with industrial operations at

Britannia Beach, Howe Sound, B.C. were detected close

to 1 mile (1.8 km) from the disposal sites. The suspend-

ed turbid material extended 20 m up from the bottom (270m).

3. Observations were made of ma~rofauna on the rocky fjord
walls. Macrofauna assemblages north of the mouth of

Britannia Creek were sparse in species and numbers, and

it is thought this is due to effects of mine wastes.

Other rocky habitats were affected by natural sedimenta­

tion from the Squamish River.
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TallIe 1: Devices used in navigation and communication

aboard PISCES IV'

Echo Sounder:

Underwater Telephone:

UHF Radio:

External Lights:

Depth Gauge:

Gyro:

SonJr:

Two TCDR's, one up and one down.
Range 100 meters. Used while
approaching the bottom or surface.

Wireless acoustic communication
with surface. Range 2 miles.

For use on surface, 10 watt,
171.96 mHz presently supplied.
10 channels possible.

Two Quartz-Iodine lights, 1000
watt each, may be operated at
SOD wat~each, or individually
at 1000 watts.

Heise Bourdon Tube type 0-2000
meter, ~, accuracy; smallest
division 5 meters.

Humphrey Inc. directional gyro,
no magnetic or true north refer­
ence. Drift rate SO/15 mins.

Western Marine Electronics model
55120. As mounted can sweep 200 0

forward and from 4° above horizon
to 90° down. Range 1600 fe\it max.
(cliffs etc.) resolution 10. Used
for search and obstacle avoidance,
also as long range echo sounder.

,
Information from builder's specification manual.

2
Depending on dive depth, protected magnetic compass can
:1150 be installed externally and viewed through ports.
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Figure 1 The submersible PISCES IV readied for launching
from the tending barge. Camera array is attached to a
movable arm on the port side.
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Figure 2 Location of dive si tes in northern Howe Sound.
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Figure 3 Vertically aligned mucous-like streamers commonly
observed in the water column during the dives in northern
Howe Sound.

Figure 4 The black-bellied eelpout (Lycodopsis pacifica)
observed curled up on soft sediment at 160 m during Uive 135.
Note the n.ounds on the bottom as well as the castings to
the right.
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Figure 5 The hexactinellid sponge, A?hrocaZlistes vas tUB
(irregular white form to the right), brachiopods, Terebratulina
unguicula (small bivalve form scattered over the rock face),
serpulid polychaetes, Crucigera sp. and Protula pacifica
(white tubes in lower center) observed during Dive 135 at a
depth of 50 m.


