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INTRODUCTION 

In July and August of 1986, geologic studies were 
conducted in the vicinity of the Gorda Ridge, about 15Cd 
nautical miles due west of Eureka, California, by the Gorda 
Ridge Task Force. Although the primary goal of the 
expedition was t o  collect and assess polymetallic sulfide 
deposits found near active submarine vent sites, the 
expedition presented a unique opportunity t o  assess the 
abundance and distribution of seabirds in this area. No 
studies of seabird utilization of this area have been 
conducted (Krasnow, 1986). The area included in the region 
east of 126 degrees west longitude was part of an earlier 
aerial survey (Eriggs et al, 1983), but the present study 
area i s  well outside the region covered by Briggs. 

METHODS 

Transects were conducted along a predetermined route, due 
west from Eureka along the 48-45' north latitude line t o  
the dive site at 127-38' west longitude, a distance of 
approximately 15B nautical miles off shore (see Figure 1). 
Observations were made from the deck of the Transquest, 
support ship for the Naval submersible vessel Sea Cliff. 
All observations were done visually, with the aid of 
binoculars. Birds sighted within a distance of 388 meters of 
the vessel were recorded. Time spent during each observation 
session varied, from 38 minutes t o  three hours. Observer 
height for all observations en route was approximately 4 
meters off the sea surface in calm seas. Speed of the vessel 
varied, from 2.8 to 5.4 knots. Since this speed is too slow 
to allow accurate censusing for density estimates (Powers, 
1982), it was necessary to census in terms of relative 
abundance, i.e., number of individuals per hour of 
observation time. This value was obtained by dividing the 
number of individuals sighted during an observation session 
by the time of the session in hours. Counts were made both 
of birds resting in the water and birds flying. Direction of 
flight was noted for all flylng birds. The census area was 
limited t o  within 3B8 meters of the vessel. Due to wind, 
swell and sun conditions, observation was limited t o  a 188 
degree arc, and the side of the vessel from which 



observations were made var ied  w i th  t ime of day, weather 
condi t ions and d i r e c t i o n  of t rave l .  

Once the  d i ve  s t a t i o n  was reached, observation was 
l i m i t e d  t o  only those b i r d s  f l y i n g  through the  census area. 
Or ig ina l l y ,  i t  was planned t o  conduct census t ransects away 
from the  support vessel i n  a 20-foot s k i f f ,  w i t h i n  a rad ius  
of  5 km from the  support vesssel. Unfortunately,  h igh  winds 
and heavy seas prevai led a f t e r  t he  f i r s t  day a t  t he  d i v e  
s i t e ,  and only one t ransect  o f  t h i s  type was attempted. 
Observer f a t i g u e  dur ing t h e  t ime spent a t  t he  d i v e  s i t e  was 
a l so  higher than ant ic ipated, and much e f f o r t  was expended 
i n  responding t o  the  bod i ly  demands of s t a t e  f i v e  seas. 

A forced ear ly  r e t u r n  t o  p o r t  on 23 July made i t  possib le 
t o  survey the  nearshore area a second time. The second t r i p  
t o  the  d i ve  s i t e ,  on 25 July,  was aborted about 10!3 naut ica l  
m i les  out t o  sea due t o  persistence o f  t h e  wind and sea 
condi t ions which necessitated t h e  f i r s t  r e t u r n  t o  por t .  
Therefore, f u r t h e r  surveying of the  study area was 
impossible. 

RESULTS 

DISTRIBUTION AND ABUNDANCE AT THE DIVE SITE 

Of t he  species whose range was reported by Krasnow t o  
inc lude the  study area, only f i v e  were found on a regu lar  
bas is  dur ing the  expedit ion. The species w i th  the  highest 
abundance was the  Blackfooted Albatross (Diomedea 
a lba t rus) ,  w i th  an average abundance of 2.1 i nd i v idua ls  
per hour of  observation. Second i n  abundance was the  Leach's 
Storm Pe t re l  (Oceanodroma 1 eucorhoa) , wi th  an average 
abundance of 1.3 i n d i v i d u a l s  per hour, fo l lowed by 
Red-Necked Fhalaropes(Pha1aropus lobatus),  Jaegers 
(S tercorar i  us spp. and Northern Fulmars (Fulmarus 
s l a c i a l i s ) ,  w i th  an average abundance of .83, .35 and -04 
i nd i v idua ls  per hour respect ive ly  (see Table 1). 
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Figure 1. The Gorda Ridge study area, off Eureka, California. 
Seabirds were censused en route to the dive site 
indicated, and while on station at the dive site. 



Table 1 Re la t ive  Abundance of Seabirds, 158 nau t i ca l  m i les  
o f f  Eureka, Ca l i fo rn ia ,  August 1986. 

SPEC I ES 

Blackfooted Albatross 

Leach's Storm Pet re l  

Red-Nec ked Phal arope 

Jaegers 

Northern Ful  mar 

RELATIVE ABUNDANCE 
no. /hr 

BLACKFOOTED ALBATROSS 

Blackfooted Albatross were observed f l y i n g  through the  
study area, cons is ten t ly  i n  a nor ther ly  t o  northwester ly 
d i rec t ion ,  due t o  the  northwesterly winds which blew dur ing 
the  e n t i r e  study. I n  only two instances were i n d i v i d u a l s  
observed r e s t i n g  on t h e  water or a c t i v e l y  fo l l ow ing  the  
vessel. I n  a l l  other s ight lngs,  t he  presence of t he  vessel 
seemed t o  make no difference t o  the  f l i g h t  behavior or  
d i r e c t i o n  o f  t r a v e l  of  t h e  b i rds,  and they f l ew  i n  a 
constant d i r e c t i o n  from the  moment of  f i r s t  s i gh t i ng  u n t i l  
they were l o s t  t o  v i s i b i l i t y  through the  binoculars. The 
f i r s t  s igh t i ng  of Blackfooted Albatross was 12 nau t i ca l  
m i les  of fshore on the  f i r s t  t ransect  t o  the  d ive  s i t e ,  and 
the  highest abundance was observed a t  25 mi les  offshore, 
w i th  a r e l a t i v e  abundance of 15 per hour. Abundance was 
lower a t  t he  d i ve  s i t e ,  ranging from 18 per hour t o  zero. A t  
the  d i ve  s i t e ,  a lbat ross were seen throughout t he  day, w i th  
the  highest abundance being about 1480 hours, w i th  an 
abundance o f  18 per hour (see Appendix A) .  

A1 batross were usual 1 y seen as so l  i tary  ind iv idua ls .  
However, i n  a few cases two o r  three were f l y i n g  through the  
study area, apparently together. 



LEACH' S STORM PETREL 

Leach's Storm Pe t re l  i s  a small tubenose r a r e l y  seen 
w i t h i n  s i g h t  of  land, except on breeding colonies. The f i r s t  
of fshore s igh t ings  were 20 naut ica l  m i les  from land. The 
highest abundance estimates were obtained from s igh t i ngs  a t  
32 mi les  o f f  shore, and 150 mi les  o f f  shore a t  t he  d i ve  s i t e .  
A t  both these distances the  r e l a t i v e  abundance was 18 
i n d i v i d u a l s  per hour. They were observed on a regu lar  bas is  
both on the  outward t ransect  and a t  the  study area. There 
seemed t o  be 1 i tt 1 e co r re la t i on  between abundance and t ime of 
s igh t i ng  a t  the  d ive  s i t e ,  w i th  a l l  but one abundance 
estimate being 3 per hour or  less. No Leach's Storm Pe t re l s  
were seen r e s t i n g  on the  water, and a l l  were t r a v e l l i n g  i n  a 
nor th  t o  northwesterly d i rec t ion .  There were none sighted i n  
obvious groups, but  a1 1 t r a v e l  l e d  as ind iv idua ls .  

Abundance estimates of Leach's Storm Pe t re l s  may be lower 
than the  actual  numbers present, due t o  the  small s i z e  and 
dark co lo r  of t he  b i rds.  This would be especia l ly  
noteworthy dur ing per iods of heavy seas, over 12 feet ,  when 
they tend t o  stay i n  the  troughs between swells. 

RED-NECKED PHALAROPE 

Although abundance of Red-Necked Phalaropes appears t o  be 
r e l a t i v e l y  high, both Jaegers and Northern Fulmars were 
sighted on a more regular  basis. This i s  due i n  p a r t  t o  the  
small s i z e  of  the  Phalaropes, and t h e i r  associated hab i t s  of  
f l y i n g  low t o  the water f o r  shor t  f l i g h t s ,  and spending long 
per iods of t ime r e s t i n g  or  feeding on the  surface. This 
makes phalaropes easier t o  miss dur ing censusing. 

The only phalaropes t h a t  were sighted o f fshore  a t  the  
study area were seen i n  a s i n g l e  group on the  so le  transect 
t h a t  was conducted away from the  support vessel, and dur ing 
i dea l  viewing condi t ions of c lear  sky w i th  the  sun a t  t he  
back, no wind and a two-foot swel l .  No other Phalaropes were 
counted i n  the  area of t he  d ive  s i t e ,  and only one other was 
seen of fshore past 25 naut ica l  mi les offshore, when one was 
found on deck a f t e r  dark, i n j u r e d  a f t e r  i t  had f lown or been 
blown i n t o  the  r igg ing .  It i s  not known how abundant 
Red-Necked Phalaropes may ac tua l l y  be i n  the  area, but i t  i s  



assumed t h a t  t h e i r  abundance i s  probably higher than t h a t  
shown on Table 1, f o r  the  same reasons of s i z e  and co lo r  as 
those pe r ta in ing  t o  the  Leach's Storm Petre l .  

JAEGEHS 

Although t h e i r  appearance was sporadic, both Jaegers and 
Northern Fulmars appeared i n  the  area of t he  d i v e  s i t e  on a 
regular  basis. Average abundance o f  Jaegers was -34 
i n d i v i d u a l s  per hour a t  t he  d i ve  s i t e ,  and they appeared a t  
every s igh t i ng  i n  small groups. Jaegers were not s ighted 
w i t h i n  125 nau t i ca l  mi les of  shore, although they are known 
t o  be i n  t h i s  area. Hiqhest abundance was 4 i n d i v i d u a l s  per 
hour, and a l l  were s ighted dur ing t h e  morning hours. 

NORTHERN FULMAR 

Northern Fulmars were s ighted from ten t o  158 nau t i ca l  
m i les  offshore, w i th  an average abundance o f  -04 i n d i v i d u a l s  
per hour a t  t he  d i ve  s i t e .  They appeared s ing l y  o r  i n  groups 
no la rger  than th ree  ind iv idua ls .  Hiqhest abundance, 9 per 
hour, was estimated f o r  observations 20 mi les  offshore, and 
abundance was higher nearshore than a t  t he  study s i t e ,  where 
only one i nd i v idua l  was observed. 

INCIDENTAL SIGHTINGS 

Two species were sighted o f fshore  which are not commonly 
found i n  the  study area. On 25 July, a t  1337 hours, two 
Bul l e r ' s  Shearwaters (Puff inus  bu l  l e r i  ) were observed, 
32 naut ica l  mi les offshore, f l y i n g  i n  a northwester ly 
d i rec t ion .  They passed w i t h i n  50 meters of  t he  vessel, and 
were observed w i th  binoculars. 

On 18 July,  a t  0854 hours, a t  a distance of 1B8 naut ica l  
mi les offshore, a p e t r e l  was s ighted about la@ meters o f f  
the  vessel, t r a v e l l i n g  i n  a nor theaster ly  d i rec t ion .  The 
descr ip t ion  i n  the  f i e l d  notes i s  as fol lows: a l l  dark upper 
coverts, white body w i th  dark wings lower side, s l i g h t l y  



l a rger  than Leach's, w i th  higher wing stroke. A sketch was 
quick ly  made on a f i e l d  sheet o f  seabird o u t l i n e  l i n e  
drawings, showing a dark head and wings, w i th  a whi te  body 
and t a i l  on the  lower side. Referr ing t o  Harr ison's 
Seabirds, i d e n t i f i c a t i o n  was proposed as Phoenix Pet re l ,  
(Pterodroma a1 ba) 

MAMMAL SIGHTINGS 

Three t imes dur ing the  expedit ion, cetaceans were 
sighted. On 17 July, a t  2@1@ hours, a distance of 38 
naut ica l  m i les  offshore, two D a l l ' s  Porpoise (Phocoenoides 
d a l l i )  were seen r i d i n g  the  bow wave of t he  vessel. They 
t r a v e l l e d  w i th  the  vessel f o r  about 30 minutes, then l e f t ,  
t r a v e l l i n g  i n  a souther ly d i rec t ion .  

Later  t he  same day, a t  2029 hours, a distance o f  42 
naut ica l  m i  1 es o f f  shore, four  more Dal 1 ' s Porpoise were 
sighted r i d i n g  the  bow wave. It i s  not known whether any o f  
these included animals from t h e  f i r s t  group. 

On 18 July, a t  1450 hours, a distance of 137 naut ica l  
m i les  o f f  shore, two k i  1 l e r  whales (Orcinus orca) were 
sighted about 58 meters nor th  of  the  vessel, t r a v e l l i n g  i n  
an easter ly  d i rec t ion .  One of t he  p a i r  was an adu l t  male. 
The second was a subadult animal. 

Although on previous survey t r i p s  t o  the  d i ve  s i t e  
s igh t ings  were reported o f  sperm whales and northern f u r  
seals, t he  above animals were the  only s igh t ings  f o r  t h i s  
expedit ion. 

SEABIRD ABUNDANCE EN ROUTE TO THE DIVE SITE 

Seabirds were censused en rou te  t o  t h e  d ive  s i t e .  Some 
species were sighted only w i t h i n  la0 nau t i ca l  m i les  o+ shore 
and not a t  a l l  a t  t he  d ive  s i t e .  Although r e l a t i v e  abundance 
of a l l  seabirds sighted i s  presented i n  Appendices 
A and B, species seen only w i t h i n  l @ Q j  naut ica l  m i les  are 
discussed separately. The Appendix tab les  l nd i ca te  only 
numbers of  i nd i v idua ls  sighted, and do not d i f f e r e n t i a t e  
between b i r d s  r e s t i n g  on the  water and b i r d s  f l y i n g .  O f  
b i r d s  seen w i t h i n  58 naut ica l  mi les o f  shore, t h e  two species 
w i th  highest r e l a t i v e  abundance were Red-Necked Phalaropes and 
Fork- ta i led Storm Pe t re l s  (uceanodroma Furcata), w i th  



relative abundance5 of 93B and 140 individuals per hour, 
respectively. Relative abundance was highest for these species 
because in both cases large feeding aggregations were sighted. 
Outside the large rafts of birds, numbers of both species were 
relatively low. Cassin's Auklet (Ftychoramphus aleuticus) 
was third in abundance, with 87 individuals per hour, followed 
by Common Murres (Uria aalsa) with a relative abundance of 
57 birds per hour. Other species were much lower in abundance 
(see Table 2). 

Table 2. Seabird abundance within 58 nautical miles west of 
Eureka, California, July 1986. 

SPEC I ES 

Red-nec ked Phal aroPe 

RELA1-I VE ABUNDANCE 

17 JULY .-,c JULY 
no. no./hr no. no./hr 

Fork-tailed Storm Petrel lir 8 388 148 

Cassin's Auklet 0 B 187 87 

Common Murre 73 16.2 27 57 

Blackf ooted A1 batross 8 1.8 28 9.3 

Sooty Shear wat er 1 .2 18 8.4 

Gull BPP. 22 4.9 12 5.6 

Northern Ful mar 3 .7 8 3.7 

Leach's Storm Petrel 12 2.6 .-I 1.4 7 

Rhinoceros Auklet 2 .4 B 8 
(Cerorhi n- monocerata) 

Loon spp. 
(Gavi a spp. ) 

Brown Fel i can 1 - 2  1 .5 

A: Includes observations from 4 to 42 nautical miles offshore, 
total census time oS 4.5 hours. 

B: Includes observations from b to 25 nautical miles offshore, 
total census time uf 2.14 hours. 

9 



COMMON MURRES 

Common Murres were highest i n  abundance w i t h i n  a few 
naut ica l  m i les  o f  t he  mouth o f  Humbolt Bay. On t h e  f i r s t  
t ransect  t o  the  d i ve  s i t e ,  over 98% of t he  murres s ighted 
were i n  parent-chick feeding pai rs .  Those censused dur ing 
the  second transect included about 75% adult-chick pai rs .  
Abundance f e l l  o f f  ra ther  quick ly  w i th  distance from shore, 
w i th  abundance being highest, 136 b i r d s  per hour, 5 
naut ica l  m i les  from shore and dropping t o  zero by the  t ime a 
distance of 2B naut ica l  m i les  had been reached. See 
Appendix tab les  A and B. 

Most of  the  b i r d s  censused were r e s t i n g  on the  surface or 
feeding, although l i t t l e  a c t i v e  feeding behavior was noted. 
O f  t he  b i r d s  f l y i n g ,  Table 3 shows t h a t  57% of t h e  f l y i n g  
b i r d s  were headed i n  a nor ther ly  d i rec t ion .  This may be 
re la ted  t o  the  t ime of s ight ing,  and t o  the  distance 
o f f  shore. 

RED-NECKED PHALAROPE 

Although highest i n  r e l a t i v e  abundance, Red-Necked Phalaropes 
were not  seen i n  l a rge  numbers outs ide a l a rge  group, 
exceeding 28M8 ind iv idua ls ,  ac t i ve l y  feeding a distance of 2 
naut ica l  m i les  offshore, a t  0930 hours on 25 July. Most b i r d s  
outside t h i s  group were seen f l y i n g ,  w i th  68% of t he  b i r d s  sighted 
f l y i n g  i n  a souther ly d i rec t ion .  They were seen from 9 naut ica l  
mi les o f f  shore t o  the  d ive  s i t e ,  w i th  r e l a t i v e  abundance w i t h i n  
58 naut ica l  m i les  being 3.7 i n d i v i d u a l s  per hour, excluding those 
counted i n  the  feeding aggregation. 

FORK-TAILED STORM PETREL 

No Fork- ta i led Storm Pe t re l s  were s ighted on the  f i r s t  
o f fshore transect. However, on the  second transect,  they 
were seen i n  higher abundances. Most of  t h e  s igh t i ngs  were 
of s o l i t a r y  b i r d s  o r  b i r d s  i n  small groups. The la rges t  
number of  b i r d s  was seen i n  a group of approximately 3@8 
i nd iv idua ls ,  ac t ive1  y f eeding a t  a distance of 22 naut ica l  
mi les of fshore, 25 July . The presence of t h i s  l a rge  group 
ra ised the  average r e l a t i v e  abundance t o  148 per hour. 



Table 3. Direction of flight of seabirds censused off 
Eureka, California, July 1986, within 50 nautical 
miles of shore. 

SPEC I ES 

Common Murre 

Cassi n's Auk1 et 

Gull spp. 

Fork-tailed Storm Petrel 

Rhinoceros Auklet 

Loon spp. 

Red-necked Phalarope 

Elackf ooted A1 batross 

Leach's Storm Petrel 

Northern Ful mar 

Sooty Shearwater 

Brown Pel i can 

DIRECTION OF FLIGHT 
NUMBER COUNTED* 

N S E W 

*Indicates total number counted during two census intervals, 
17 July and 25 July, en route to the dive site. Total censusing 
time was 6.64 hours. Total distance covered was 64 nautical miles. 
Total area censused was 19.2 square miles. 



CASS I N' S AUKLET 

I t  i s  i n t e r e s t i n g  t o  note tha t  no Cassin's Auklets were 
s ighted dur ing the  f i r s t  t ransect  offshore, July 17, but  
t ha t  l a rge  numbers were seen on t h e  second transect.  The 
highest abundance, 358 b i r d s  per hour, was recorded a 
distance of 7 naut ica l  m i  l e s  o f f  shore, w i th  the  abundance 
dropping t o  zero a t  a  distance of 27 nau t i ca l  miles. Nearly 
h a l f  of t he  b i r d s  counted were f l y i n g ,  48% i n  a souther ly 
d i rec t ion ,  and 7.5% t o  the  north. 

GULLS 

Members of t he  g u l l  species were counted together, w i th  
only the  appearance of Heerman7s Gu l l  (Larus heermanii) 
noted separately. Gu l ls  appeared s ing ly  o r  i n  small groups, 
and appeared t o  have l i t t l e  i n t e r e s t  i n  t he  presence of t h e  
vessel. Most o f  t he  g u l l s  were i n  f l i g h t ,  w i th  t h e  few 
exceptions being those sighted very near the  mouth of 
Humbolt Bay. Most of  t he  g u l l s  were seen f l y i n g  past t he  
vessel i n  a westerly d i rec t i on ,  but  probably were making 
l a rge  c i r c u l a r  paths. I n  some cases g u l l s  were observed w i th  
b inoculars executing a wide c i r c u l a r  path, estimated t o  be 
about B . 5  km i n  diameter. 

Abundance was high near shore, 144 b i r d s  per hour a t  a 
distance o f  4  and 7 naut ica l  m i les  from shore. No g u l l s  were 
seen fa r the r  of fshore than 25 nau t i ca l  miles. 

BLACKFOOTED ALBATROSS 

Blackfooted Albatross were f i r s t  s ighted a distance of 12 
naut ica l  m l les  offshore, and were seen consis tent ly  out t o  
the d ive  s i t e .  Re la t ive  abundance was 9.3 i n d i v i d u a l s  per 
hour, but was as h igh as 15 per hour. Most o f  t h e  b i r d s  were 
f l y i n g  as i nd i v idua ls  or  i n  small groups, w i th  64% of t he  
b i r d s  f l y i n g  i n  a nor ther ly  d i rec t ion .  

SOOTY SHEARWATER 

Sooty Shearwaters were f i r s t  s ighted a distance of b 
naut ica l  m i les  of fshore. Average r e l a t i v e  abundance was 8.4 
i nd i v idua ls  per hour, w i th  the  highest abundance being 13 
i nd i v idua ls  per hour. None were sighted fa r the r  o f fshore  
than 25 naut ica l  miles. 



Since Sooty Shearwaters appear i n  l a rge r  numbers l a t e r  i n  
the  summer, i t  i s  very l i k e l y  t h a t  abundances would be 
higher dur ing t h e  t ime fo l l ow ing  t h e  25 July census. I n  
fac t ,  abundance rose from .22 per hour t o  8.4 per hour 
between 17 July and 25 July. 

NORTHERN FULMAR 

Northern Fulmars were seen from 18 nau t i ca l  m i les  
of fshore t o  the  d i ve  s i t e ,  w i th  abundance being low but  
consistent o f f  shore. Abundance was 3.7 i n d i v i d u a l  s per hour 
w i th in  58 mi les  o f  shore. A l l  of  t he  b i r d s  seen were f l y i n g ,  
w i th  82% f 1 y ing north. 

LEACH'S STORM PETREL 

Leach's Storm Pe t re l s  were a l so  sighted from 18 mi les  
of fshore t o  t h e  d i ve  s i t e  on a regu lar  basis, w i t h  r e l a t i v e  
abundance being 2.6 b i r d s  per hour on the  average, and as 
h igh as 18 per hour. A11 o f  t he  b i r d s  s ighted were f l y i n g  
north. 

RHINOCEROS AUKLET 

Rhinoceros Auklets were seen i n  very low abundance. Only 
two i n d i v i d u a l s  were sighted, s ing ly ,  on the  water, a t  
distances of 18 and 38 naut ica l  m i les  o f f  shore. Both were 
w i t h i n  58 meters of  t he  vessel. 

CORMORANTS 

No cormorants were s ighted f a r t h e r  o f fshore  than one 
naut ica l  mile, and are there fore  excluded from t h i s  survey. 

CASPIAN TERN 

The only member of t he  te rns  s ighted of fshore was the  
Caspian Tern. A l l  s igh t ing5 were of i nd i v idua l  b i rds,  and 
a l l  were i n  f l i g h t .  Since none were sighted f a r t h e r  of fshore 
than one naut ica l  mile, they are not  included here. 



LOONS 

Members of t h e  l o o n  s p e c i e s  w e r e  c e n s u s e d  t o g e t h e r .  
Abundances w e r e  low. Only t w o  i n d i v u d u a l s  w e r e  s i g h t e d ,  a t  a 
d i s t a n c e  of 3 n a u t i c a l  m i  1  es o f f  s h o r e .  

BROWN PELICAN 

One Brown P e l i c a n  w a s  s i g h t e d  o f f  s h o r e ,  a t  a d i s t a n c e  o f  
2 n a u t i c a l  m i l e s ,  f l y i n g  n o r t h .  

DISCUSSION 

Of t h e  2 9  s p e c i e s  l i s t e d  by Krasnow (1986)  as  known or 
t h o u g h t  t o  b e  i n  t h e  Gorda R i d g e  lease area, o n l y  f i v e  w e r e  
a c t u a l l y  s i t e d  d u r i n g  J u l y  o f  1986. I t  is p o s s i b l e  t h a t  many 
o t h e r  s p e c i e s  u t i l i z e  t h e  area d u r i n g  o t h e r  p a r t s  of t h e  
y e a r ,  p r i m a r i l y  o t h e r  s p e c i e s  of a l b a t r o s s ,  o t h e r  p e t r e l s  and  
s h e a r w a t e r s ,  and  r e d  p h a l a p r o p e s  ( H a r r i s o n ,  1 9 8 4 ) .  

S i n c e  g u l l s  w e r e  f o u n d  i n  r a t h e r  h i g h  a b u n d a n c e 5  i n  t h e  
area w i t h i n  58 n a u t i c a l  m i l e s  of  s h o r e ,  and t h e r e  w a s  a 
d e f i n i t e  d e c r e a s e  i n  numbers  w i t h  d i s t a n c e  o f f s h o r e ,  i t  is 
u n l i k e l y  t h a t  g u l l  s p e c i e s  u t i l i z e  t h e  s t u d y  area i n  any 
s i g n i f i c a n t  numbers. 

The A n s e r i f o r m e s  ment ioned  by Krasnow as known t o  o c c u r  
i n  t h e  s t u d y  area may a p p e a r  d u r i n g  t h e  months  f o l l o w i n g  
J u l y ,  when t h e y  are m i g r a t i n g  s o u t h ,  even  t h o u g h  none  w e r e  
o b s e r v e d  d u r i n g  t h e  p r e s e n t  s t u d y .  

Of t h e  a l c i d s ,  t h e  a u t h o r  h a s  n o t  o b s e r v e d  any s p e c i e s  
f a r t h e r  o f f s h o r e  t h a n  t h o s e  which w e r e  s i g h t e d  d u r i n g  t h e  
p r e s e n t  s t u d y .  S i n c e  t h e  a l c i d s  are a l l  wing- p r o p e l l e d  
p u r s u i t  d i v e r s  f e e d i n g  on p r e y  t a x a  f o u n d  p r e d o m i n a n t l y  
i n  t h e  o f f s h o r e  z o n e  of u p w e l l i n g  (Tuck, 1961,  S c o t t ,  1976,  
Matthews, 1983, H a r r i s o n ,  1 9 8 4 ) ,  i t  is n o t  t o  b e  e x p e c t e d  t o  
f i n d  them i n  t h e  o u t e r  s h e l f  z o n e  d u r i n q  summer months ,  when 
t h e  w a t e r  i n  t h i s  z o n e  is of r e m a r k a b l e  c l a r i t y ,  and  
t h e r e f o r e  low i n  b o t h  a v a i l a b l e  n u t r i e n t s  and p r e y  t a x a  
a s s o c i a t e d  w i t h  n e a r s h o r e  u p w e l l i n g  and  h i g h  t u r b i d i t y .  

S i n c e  c o n d i t i o n s  of w a t e r  c l a r i t y  d u r i n g  t h e  s t u d y  w e r e  
s t r i k i n g l y  s i m i l a r  t o  t h e  c o n d i t i o n s  s e e n  i n  t r o p i c a l  
w a t e r s ,  i t  is p o s s i b l e  t h a t  members of t h e  t r o p i c a l  a n d / o r  
h i g h l y  p e l a g i c  c t e r o d r o m a  p e t r e l  g e n u s  c o u l d  u t i l i z e  t h e  



area of t he  Gorda Ridge. Many of t h i s  genus have been recorded 
fa r the r  no r th  than t h e  study area, bu t  f a r  o f fshore  
(Harrison, 1984). The proposed s i g h t i n g  of Phoenix Pe t re l  
may simply be a case o f  vagrancy, bu t  use o f  t h e  Gorda Ridge 
area by Pterodroma p e t r e l s  may i n  f a c t  be common, s ince  
no long term s tud ies  of  seabirds i n  the  area have been 
conducted (Krasnow). 

Br iggs e t  a1. (1985) discussed b r i e f l y  t he  problems of 
observing small, dark b i r d s  a t  sea, especia l ly  when they 
r e s t  on the  water. This  may have been a problem, especia l ly  
concerning the  observations made dur ing the  per iods o f  h igh 
winds and seas, when l a r g e  areas of t he  surface were behind 
chop f o r  several seconds, o r  behind huge swe l ls  f o r  a l a rge  
f r a c t i o n  of a minute. This e f f e c t i v e l y  decreased the  usefu l  
range o f  observation t o  probably 2@0 meters, when deal ing 
w i th  b i r d s  such as phalaropes, but  probably had a n e g l i g i b l e  
e f f e c t  on t h e  s igh t i ng  of albatrossses, shearwaters and 
storm pet re ls .  This i s  due t o  t h e  f l i g h t  c h a r a c t e r i s t i c s  of  
these species dur ing per iods of h igh  winds and swells, when 
t h e i r  dynamic soaring reaches i t s  most a e r i a l  l i m i t s ,  and 
even the  small storm p e t r e l s  reach heights many meters above 
the  swe l ls  as the  wind and swel l  s i z e  increases, and i n  so 
doing become more conspicuous than they would be dur ing 
t imes of low wind ve loc i ty .  

Observer f a t i g u e  was mentioned i n  t h e  methods, and may 
have l e d  t o  observed values d i f f e r i n g  somewhat from the  
actual  abundances. However, a determined e f f o r t  was made t o  
keep f a t i g u e  t o  a minimum by avoiding prot racted observation 
sessions, r e s t i n g  between sessions, and by making 
observations from the  s ide  o f  t he  vessel fac ing  away from 
the  surface g la re  of  t he  sun as much as possible. 

Powers (1982) discussed some o f  t he  problems associated 
w i th  using abundance estimates t o  ca l cu la te  densi ty when 
b i r d s  were s ighted both on the  water and f l y i n g .  He 
suggested t h a t  a 1: 1 r a t i o  ex is ted between abundance of 
b i r d s  seen f l y i n g  and density, and a minimum of 2:l f o r  
s i t t i n g  b i rds .  Since i n  t h i s  study abundance estimates were 
made dur ing two observer condit ions, i - e . ,  i n  t ransect  and a t  
r e s t  on s ta t ion ,  no attempt has been made t o  ca l cu la te  actual  
density o f  seabirds. A r e l a t i v e  abundance est imate would be 
a more r e a l i s t i c  assessment of  seabird use of t he  area when 
comparing the  b i r d s  counted when on s t a t i o n  t o  those counted 
on transect,  because of the  vessel speed of l e s s  than 5 
knots (Powers). Had the  vessel been t r a v e l l i n g  a t  a higher 
speed, an estimate of density would have been possible, but  
the  low speed more c losely  approximated the  condi t ions o f  a 
vessel a t  r e s t .  B i rds  such as gu l l s ,  which o f ten  f o l l o w  moving 



vessels, evidently did not interpret the condition of the 
vessel in transect as a moving condition, because they made 
no attempt to follow. 

Furthermore, whi 1 e on station, the re1 at i ve abundance 
estimates do not take into account the movement of the 
birds through the observation zone. To convert the abundance 
data to density data would require information about the speed 
of flight of the birds, and it was not possible to obtain this 
information. 

Briggs also suggested that for low vessel speeds, abundance 
is very nearly equal to that obtained by a stationary vessel. 
This would only be true if observations were made in similar 
environments. By moving through areas of differing trophic 
dynamics, as from the nearshore zone of high upwelling and high 
turbidity to the offshore zone of low upwelling and turbidity, 
it would be expected that not only different abundance5 would 
be observed, but also different species utilization. 
Separate presentations of data for the en route observations 
and those obtained at the dive site addresses this problem. 

RECOMMENDATIONS 

It is recommended that seabird ecology in the vicinity of 
the Gorda Ridge continue in conjunction with studies 
conducted by the United States Geologic Service, Minerals 
Management Service, Oregon Department of Geol ogy and Mineral 
Industries, or any other agency involved with surveys of 
this area which may affect utilization of this area by 
marine birds and mammals. Since submarine mining of this 
region is a possibility, further studies providing baseline 
data about the distribution and abundance of marine birds 
and mammals will be necesssary in order to assess the extent 
of influence that any industrial activities may have on this 
habitat, and to prepare 1 ong range environmental impact 
statements that are realistic and meaningful. 

More specifically, it is recommended that: 1. seabird 
and mammal abundance and distribution be continued as an 
integral part of any mineral studies, 2. distribution 
studies be extended to include earlier and later parts of 
the year, which is of significance when considering southern 
hemisphere migratory birds, and 3. that seabird feeding and 
its impact on fisheries in the area of the Gorda Ridge be 
included in future studies, to accurately assess the actual 
utilization of trophic resources in this area by seabirds. 
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DISTRIBUTION AND ABUNDANCE GRAPHS 
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LEACH'S STORM PETREL 

ABUNDANCE AS A FUNCTION OF DISTANCE OFFSHORE 

20 - . 
ABUNDANCE 

15 - 
no. /hr 

DISTANCE OFFSHORE, nautical miles 

ABUNDANCE AS A FUNCTION OF TIME OF DAY, 15@ naut. mi. offshore  

2@ - . 
ABUNDANCE 

15 - 
no. /hr 

TIME OF DFIY 



CASSINS AUKLET 
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SOOTY SHEARWATER 
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APPENDIX B 

DISTRIBUTION AND ABUNDANCE DATA TABLES 



Abundance of B l  ackf ooted A1 batross 

DATE T I  ME DISTANCE NUMBER ABUNDANCE** 
1986 OFFSHORE* no. /hr 

naut m i  

t Ind ica tes  distance of fshore  measured from t h e  midpoint of  t h e  
t ransect  segment for t h e  t ime indicated.  

t* appearance of no numbers i n d i c a t e s  zero i n d i v i d u a l s  sighted. 



Abundance of Blackfooted Albatross 
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Abundance of  Common Murres 
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Abundance o f  Common Murres  
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Abundance of Gull s 
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Abundance of  J a e s e r s  
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Abundance of Leachs S t o r m  Petrel 
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Abundance o f  Leachs Storm P e t r e l  
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Abundance of Cassi ns Auk1 et 
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Abundance of Red-necked Phalarope 
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abundance of Sooty Shearwaters 
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Abundance of Sooty Shearwaters 
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Abundance o f  Nor thern  Fulmar 
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Abundance of Northern Fulmar 
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