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KIPU KAI MONK SEAL MONITORING PROGRESS REPORT 

INTRODUCTION 

On August 24, 1998 there was a Bunker C oil spill on the West Coast of Oahu. At some 
point between one and two weeks later, oil began washing up on the beaches of Kauai. 
Kipu Kai, an area that covers approximately thrce and a half miks of coast on the 
southeastern shore of Kauai, was one of the areas most impacted by this spill. Kipu Kai 
is also one of the preferred haul-out sights for the Hawaiian monk seal (HMS) in the main 
Hawaiian Islands. Anecdotal rCJ?urlS have indicated a population of at least seven seals 
that have frequented Kipu Kai beaches (Don Heacock, DLNR, Bobby Ferriera, pers. 
comm.). The total size of the popUlation using the Kauai-Niihau Island Area (KNIA) is 
estimated to lJ<:: ,ixlcen to thirty seals (Uon Heacock, DLNR, pers, comm.). Based on 
requirements for the natural resource damage assessment (NRDA), the cooperate 
assessment group (CAG, which included representatives from the local, state, and federal 
governments as well as the Responsible Party) designed a plan to assess whether or not 
the seals were exposed to Bunker C oil and if there was injury to this population as a 
result of the spill. 

The HMS is an endangered species. Based on their protected status, studies were limited 
to "hands-off' (no-take) data colle~tion. For this reason, sampling of blood, urine, skin, 
blubber, feces, and/or physical parameters, which are usually used to dctect sub-clinical 
levels of impact, were not conducted. Therefore, any level of injury from the oil-spill 
could only be "ssessed when signs of Q, patbologic process became visually detectable. 

During nine initial seal sightings by the "SCAT" team only two seals were observed to 
have been oiled. 
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Additionally, one seal was identified as oiled in Kipu Kai on September 23, 1998 and 
documented on video by John Cubit of NOAA's NRDA team and Gordon Robilliard of 
Entrix. The entire island was never observed within a period of one day and observed 
seals were not id~ntified. Therefore, the actual number of individuals seen is unknown. 
It is possible that because seals move, some of the same seals may have been observed 
repeatedly. This means that the percentage of the total population of seals that were oiled 
can not be accurately represented by this initial sampling. Also, because seals were 
approached fmm rli.rances of one hundred fcct or greater, assessmeIll of oiling status was 
not as thorough as possible. 



The goal of the study was to determine the visually observable effects of the SPM hn'" 
spill on the HMS population at Kipu Kai. It is important to note however, that Hawaiian 
monk seals are known to move distances of five to twenty-five miles in a single day 
around Kauai (Don Heacock, DLNR. pers. comm.). Therefore, the SPlvl hose spill of 
August 24, 1998, by effecting Kipu Kai waters, may have effected seals that transit 
through the Kipu Kai area but do not use Kipu Kai as a haul out site. Assessing the Kipu 
Kai area therefore does not necessarily constitute an assessment of all seat, that could 
have been oiled. As part of the initial proposal. island-wide monitoring was 
recommended and is currently under discussion. This report presents preliminary findings 
from th~ initial three weeks of observation as well "s additional information gathered 
from the results of other oilings that help to assess these findings. 

RECENT STATUS OF HMS ON KAUAr & BASIS FOR INJURY ASSESSMENT 

The HMS popUlation includes 1150-1250 seals (John Henderson, pers. camm.). The 
majority reside in the Northwest Hawaiian Islands (N\VHI) where most of the 
conservation-oriented research takes place. It is research in the NWHI that allows 
populatlOn estimates to be made based on beach counts (Tim Gerrodette, NMFS 
unpublished data). Using this method, the HMS population of the Kauai-Niihau Island 
area is estimated at sixteen to thiny individuals. HMS' s have been known to travel 
distances of up to 700 miles (authors observation) although travel is normally less than 
one hundred miles and is primarily for foraging and secondarily for mating or pupping 
(Mitch Cr:lig, NMFS unpllhlished data). It is gener:llly accepted that IIMS ofteu '!l~ll<.J 
much of their time moving through waters around their natal islands. 

HMS on Kauai have been observed to travel from five to twenty-five miles in a single 
twenty four hour period (Don Heacock, pers.comm.). The Kauai-Niihau population 
however, has not been extensively studied. There is little information available on sex 
ratio, foraging areas, individual behaVior, or population trends. There has been anecdotal 
information colleckd over the past fourteen years by the DLNR. This information while 
extensive is by no means a thorough account of the HMS in this area. Of the eight to 
nine iUl.liviuLlals that have been ldentlfied in the past few years, three males and five 
females are known, and one may not have been sexed. This year with the advent of the 
Kauai Monk Seal Watch it may be possible to gather information with more consistency. 

There are six to seven individual seals known to haul up frequently on th~ beaches of 
Kipu Kai. The area ofKipu Kai was one of the most severely el1ccted by the oil spill. 
Therefore, based on knowledge of monk seal behavior and hauling patterns, it follows 
that a large percentage of the local Hawaiian monk seal population (six to seven Kipu 
Kai "regulars" out of sixteen to thirty in the KNIA, or 20-43%) and possibly the entire 
Hawaiian monk seal popUlation (other seals that use the waters around Kipu Kai or 
waters andJor hauling sites in other oiled areas) ofth" KNIA were potentially exposed to 
oil during the SPM hose spill. The HMS is an endangered species therefore, it is 



important to assess the entire population at risk. In light of their status and the clear 
Ilu"ibilily of exposure and resulting injury, this study was designed and implemented. 

EFFECTS OF OIL ON SEALS 

A thorough literature search was conducted by the author and Sandra L. Abbott-Stout the 
librarian of the National Marine Fisheries Service Honolulu Lab. Aquatic Sciences and 
Fisheries Abstracts, Zoological Record, Ri()~i$, Medline, and Cambridge Abstract. 
databases were searched. No records were found which matched the limitations set for 
our comparison. These limitations were rdated to the climate, water temperature, and oil 
type of the SPM Hose Spill. A small number of records were found which pr~st:nled 
information on pinnipeds in other areas with other oil types. When appropriate, 
information was extrapolated from those sources based on common knowledge of oil 
lOxicity dynamics related to water temperature and chcmicalnuture (i.e. Jet fuel vs. 
Bunker C). Most of the information on oil and its effects on pinnipeds was acquired 
through consultation with veterinarians around the world. All of these findings are 
summarized below and sources arc dl"d where appropriate. Informatlon available from 
unpublished data on a recent oil spill in a similar climate may be available shortly, 

When seab have an oil-related injmy it is common for them to haul out more frequently than 
usual (Terry Spraker. pers. comm.). Commonly they will appear lethargic and "reluctant" to 
move (Elizabeth Vedder, pel's. comm.). There can be skin lesions resulting from direct contact 
with the oil and secondJrj burns due to the heating of the oil on the skin (Jenny Androukaki, 
pers. comm.). Mucosal tissues may become inflamed and bleed (Elizabeth Vedder, personal 
communication). Nausea, vomiting, gastro-intestinal ulceration, inappetance, mal-digestion, 
mal-absorption, and pneumonia are all examples of secondary problems resulting from 
int1arnmation of the mucous membranes (Elizabeth Vedder, Terry Spraker, pel'S, comm.).With 
exposure to lighter end fragments, usually through inhalation, there can be central nervous 
system (CNS) damage as outlined below (Terry Spraker, pers. comm.). Unless seals around 
Oahu came into contact with the Bunker C shortly after the spill, it's unlikely any HMS's were 
exposed to these lighter end fractions. The short-term effects of oiling should be evident and 
direct effects complete between two and sixteen weeks (Marty Haulena, Terry Spraker, pers. 
comm.) post-exposure. Following that period long term effects or "chronic" effects of exposure 
may begin to manifest although they will certainly be difficult to perceive (all consultllnts, pcrs. 
comm.). 

What follows is the summary of effects acquired through consultation with all consultants iisl<:d 
in tho: "expert contacts" section. 

ACUTE EFFECTS OF OIL ON PINNIPEDS: The effects vary based on type of exposure and 
type of oil, where relevant these distinctions are made. 



Neurologic effects: intramyclinic edema, axonal degeneration, neuronal swelling and neuronal 
nccro5i5. in JI~llS of th~ brain critical to sensory perception, behavior and performance of normal 
tasks (ic: s\\imming, feeding, and diving). It is important to note thest! effects are believed to be 
due to exposure via inhalation oflighter end fractions. (expert contacts summary) 

Respiratory effects: pUlmonary changes include and are not limited to alveolar and bronchial 
damage (at the level of the linings) which can result in acute sequellae such as infection, 
bronchitis, pneumonia, and emphysema. These effects are believed to be due to contact via 
inhalation although these same effects can also be seen more chronically, secondary to immune 
system supression and therefore not limited to exposure through inhehtion. (expert contacts 
summary) 

Gastro-lntestinaI effects: ulceration is the primary effect reported and can occur Ull)·wherc 
along the tract but is usually found in the esophagus, stomach, and/or duodenum. 
Accompanying symptoms include but are not limited to; pain, nausea, inappetance, anorexia, and 
blood in the spewings, vomitus, or stool. Severe ulcerations of any etiology can perforate and 
!pari Irl rlf'Mh Tn "ddition hepatic changeD have been reported acutdy amI duuuiLall.,. These 
changes included hepatocellular swelling and hepatocellular necrosis and were considered mild 
and revers'b\e. Th,,~« Chlmg~3 arc associated with ingc5tioll aml ueluxiflcation of toxins. 
(expert contacts summary) 

Superficial tissue effects: cuujuliclivilis, corneal ulceratiun, and dermal changes such as 
ulceration, irritation. rashes, and in warm climates, burns secondary to the heating of tarred 
areas. These effects are related to contact through external exposure. (expert contacts summary) 

CHRONIC EFFECTS OF OIL ON PI="'NIPEDS: These long-term effects are more difficult 
to assess and establish in a scientifically valid way. They include but are not limited to 
decreased immune functIOn, decreased hepatic function, and decreased reproductive success. 
(expert contacts summary) 

Kesearch dlfects the observer to look for loss in body condition (more chronic and can be due to 
decreased GI functionlappetance or decreased ability to exchange gases or breathhold for 
example); dullness and lethargy; increased respiratorY rates; abnormal discharges from eyes, 
nares, lungs, mouth, or anus; labored respirations; conjunctivitis; photophobia; or hlood from 
mucous membranes. 

PRIOR OILINGS OFIIMS IN HAWAII 

Prior incidents of oiling on Hawaiian monk seals in Hawaii are rare. There was an episodf' nn 

March 26"" 1993 wbe; Eve miles of the seven mile coast line of Laysan Island in the NWHI 
were dotted with "pea sized" tar balls and "clumps" of oil (OJO meters wide) (Elcpaio, 53:5, 
May 1993). Clumps occurred at inrervals of approximately one every three to five meters. 
Fifteen Hawaiian monk seals were oiled. The percentage of body surface area oiled was not 
documented (Brenda Becker, pers. comm.). Follow up resights indicated five of the fifteen seals 



missing and presumed dead (one of the remaining ten was translocated to the main Hawaiian 
bland~ and hi, status is unknown). Of those five, one has not been seen since 1993, three since 
1994, and one since 1995 (Brenda Becker, pers.comm.). It is unknown whether their 
disappearances are related to the 1993 spill. This resight information is current up to the summer 
1998 field season (Brenda Becker, pers. comm.). 

OBJECTIVE 

The only way to know with certainty, whether or not the SPM Hose Spill has caused any 
injury to seals of this population. is to have prior island-wide seal specific knowledge. 
The individual and seasonal variability in the hauling and foraging patterns, physical 
characteristics, and behavior of the HMS in the KNIA has not been characterized. Due to 
the gross absence of this information, the null hypothesis that no seals have been injured 
is not applicable as a starting point for this study. Therefore, in light of these limitations, 
it is possible only to assess current activity, behavior, and physical parameters in an effort 
to elucidate injury. if present. 

The objective oftrus study therefore, is limited to using visual observations to determine 
if the SPM Hose Spill has caused injury to the HMS using the oiled areas at the time of 
the spill. 

METHODS 

Observations were made for nineteen days. The initial period (pha~e one ohserv,tions) 
occurred from 5 October to 12 October. The second period (phase three initial 
observations) occurred from 19 October to 30 October, 1998. During these periods 
observations were mao" three times each day for a minimum length of two hours each. 
Daily observations occurred at approximately 0630-0830,1130-1330, and 1630-1830. 
During each observation period the entire length of coast was surveyed for seals and any 
evidence of their recent presence. In some cases due to presence of increased numbers of 
animals on the beach or questionable health status, observation periods were lengthened. 

When seals were encountered they were observed for a minimum of thirty minutes each. 
During the thirty-minute observation period attempts were made to establish identifying 
characteristics. Information on size classification, sex, condition, molt status, and 
presence or ab~ence of perceivable external oil was collected and recorded. Every five 
minutes during the observation period instantaneous data were also collected and 
recorded on respiratory rate, behavior, body position, distance from tideline, and relevant 
""ath"r (,un sln:ngth, cloud cover, and wind strength and direction). ObservatlOns were 
made via binoculars or spotting scope. Photos were taken for identification and/or 
documentation. Additionally when fresh "seal prints" were found in the absence of a 
seal, haul-out areas were visually Inspected tor the presence of blood, feces, Or oiled 
substrate. 

RESULTS (sec attached tables and scar cards) 
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SUMMARY OF FINDINGS 

Assessment of phase I observations follows; KKO 1 is not externally oiled, appears relatively 
nonnal, and at this time appears unaffected by the oil in any visually observable \vay KK02 is 
possibly oiled up to 1 %, possibly affected, and follow up should be made to further assess his 
condition. There are many etiologies that can result in blood coating the oral mucosa. Oiling 
can cause damage to mucous membranes in the gastro-intestinal and respiratory tracts, both of 
which can present as did KK02 (lonna Mazer. Pam Yochem, pers cnmm) Although oiling is 
not the mosllikely explanation it can not be ruled out. Exposure to oil and the effects of such 
exposure can also cause behavioral changes and changes in mental status. Anecdotal reports of 
KK02 hnwever. indicate his agitated behavior likely existed pre-spill. KWOl appe::u-s <10% 
oiled, relatively nonnal, and at this time appears unaffected by the oil in any clinically apparent 
way. 

Assessment of phase three follows; KKO 1 appears relatively nonnal and at this time appears 
unaffected by the oil in any visually observable way. KK02 has not been resighted. There are 
many possibilities to eApliJin lhis. Due to the recent change in "swell" the south shore ofKauai 
has been fairly calm. This has enabled many boaters, kayakers, sailors, and divers to use the 
coastal area of Kipu Kai for recreation. Knowing his behavior through experience and anecdotal 
repons, il is unlikely that he would choose to haul up on beaches being used by humans. It is 
also possible that this represents a nonnal variation in his hauling, using some of the beaches at 
Kipu Kai some of the time and using other beaches elsewhere on the island at other tintes, It also 
must be considered that he may be sick injured. or dead. In order to determin.: (to the degree it 
is possible) which of these is most likely, it is import:mt to resight and observe him for some 
reasonable period of tim.:. KK03 appears possiblv 1-5% oiled and relatively normal at this time. 
The "gagging" behavior exhibited while on his back needs to be noted, and considered. This 
type of behavior can be completely normal and has been seen by HMS biologists in the field in 
un-oiled areas. It is important to note however, ns is m"nri()npi1 ebcwp, rh~t exposure to oil can 
cause gastric, esophageal, and duodenal ulceration. Pain and nausea both can accompany these 
types of lesions and either may manifest in an animal exhibiting the type of behavior 
demonstrated by KK03 Although this type oflesion is only one of the possible explanations, 
follow-up to assess his behavior and possible changes in body condition is recommended. 
K WO 1 appeared relatively normal until 27 October. At that time she was noted to have signs and 
behavioral changes consistent with an upper respiratory tract infection (reddened conjunctivae, 
increased frequency of sneezing, and unusual behavior of jerking head out of water whenever 
tidal wash reached head). These signs were seen both on 27 October and 28 October. It is 
possible that she has developed an upper respiratOl} illfection secllnc.lury tll some effect of the oil. 
Direct contact with the oil could damage the mucosal lining of the respiratory tract. This is 
unlikely however because the light end fractions are likely to have volatilized before seals 
on/around Kauai CQulc.l haye hac.l contu.Cl with them. Another possibility is that exposure to 
toxins in the oil via ingestion or absorption may suppress immune function and make exposed 
seals more vulnerable to infection. There is always the possibility that these signs are completely 
coincidental and unrebted to oiling. This individual was recorded on videotape to document 
oiling on 23 September. Her haul-out period on 27 October was also approximately three times 
as long as her h,llll-outs during other sightings in phases one and three. It is important to note 



that during this extended period she was accompanied by KKO 1 and this may have affected her 
behavior 10 some degree. Follow-up and further assessment is recommended. KW02 was seen 
for a brief time only. However, during that time she appeared possibly oiled <1 %, relatively 
normal, and unaffected by the oil in any visually observable way. Due to the short window of 
observation it would be helpful to resight her in order to support the conclusion drawn from such 
a limited observation period. 

FUTURE RECOMMEND..\. TIONS 

Based on th .. observation of unusual sign:; in three individual monl, 3cals in phases one and three 
of the study, and the pertinent negative tlnding ofKK02's absence, the next step would be to 
resight these individuals and contlrm their survival and health status. The length of the 
observation period of initial phase three observatiolls has jJlUV<;;ll lu ue lIlur" appruprial<;; bas<:d on 
the hauling patterns of HMS seen in Kipu Kai. Therefore, a minimum of ten days is the 
recommended length of a follow up observation period. Dr Bud Antonelis of the NMFS 
recunllll<::mh th" len-day resight period for follow up. After anempting to resight these 
individuals and assessing their health through the means explained in the methods section above. 
there should be ample information for closure of this phase of the response provided they are 
seen to be alive and in good health. If all individuals are not seen during that period closure to 
the response phase could still be possible by shifting the resights into the restoration phase.) 

Hawaiian monk seals are knO\\11 to Ir:tvel extensively throughout their natal island areas and 
therefore. as explained in sections one and two above, as an essential part of the response the 
entire population ofHMS of the K.c"iIA should be examined for potential injury. Due to the low 
probability of accounting for the entire local group as well as the time and expense involved, a 
decision has been made by the CAG, based on the advice of Dr. Bud Antonelis (Director, NMFS 
Protected Species Investigations, Honolulu) to make one aerial survey of the K.~IA with ground 
follow up to ensure no seals with an obvious need for care are being missed. In order to have the 
benefit of this effort as evidence that the monk seals have not been adversely affected it is 
essential to examine as much of the population a~ p()s~ihle Throtlgh island wide observation we 
should be able to conclude (pending the results) with reasonable probability that, to the limit our 
observations allow, there is or is not direct evidence of any adverse effect of the SPM Hose Spill 
on the HMS of the KNTA 
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...... 

I Sun j 

1°-\ ' I I 
II CJ-I( o ~:) O"V~ 

I 0 /~ U -I!-:;, 
I 

I ?:J I 13 
I I 

Clouds 01/ 07~ .. 07~ (7) en/ Oi} 
Iv 10 10 ,0 10 10 

Wind I 

J. N [. J~t ::2.~e.. ).NC. ).NC .21'..\ l:-

I ]\; otes: 
\\,~ ( f\CI <" ()'" S, ((~ 1'\ t ~;()&""'J~ ') 



Seal IDKKQl.SizeLSex11-Conditionl!.LMolt JOJ% Oil NO 
I Date 
, 

Time 

Resp, " 
Rate 

Behavior 

I 
Distance 
From 
Tidelinc 

I Body 
Position 

I Sun 

I 

~IOUdS 
I , 
I 

\Vind 
! 

Notes: 

1'I810D1ICI5100:r'I\))001-

1\ \ 5 !11:20 1\-')'$ 

I 
_. 

I I 
i -

I 
Gbfill bbfrYI No+-

~1L...I<.c:-", 
I 

S'\!c~'~j S\r.( (>\ ''0 
3\ iC,ll'Yl1rtj 

,\ 

r'(K.0\f)O 

)C\n d.O~IISYYJ 
. 

~I\-? 
\j f" '-JK Di-<. -; 

I , \lK-. 
\ I I , I 

1/3, \/~ II "?> 

" Oi/J L! O'1/'w 
I 

0",/ 
i0 

\ N E INE 

I 

'Ib/cx;l lr:Kol ~E)ICD7 I 
I 
I 

\ \ '30 \ \ "3 '5 \ \ 40 i 

I 
i 
I 

I~(;+ N ~ I , 

IC~v..-1', , T I I 
1 I 

'rlC-l \, '''~ '-:'1,\\ i{(c,t",( I 
Jv.....;r, h<VI''''ji 'i. ~ 0 I .,l r GluIC \l I \-...'W'..{r:'i)"h t. '\..._)''"\ 

I 10m Si'I' Onl I , 
, 

I 

\]R ~K ~K 
I I 

, I I I 
j 

I 

I lr~ 1'3 J/
3 

I I 

locj, I 

! 0'1/ D~ "' 
I 

I I () i i JU Il) , 



Seal IDKMlL Size~SexA ConditionLMoltJ.\1b. Oil NO 

I Date I 

i 

I 
'1'OloOl- c1DI()o1 c\'6 )00"1- h'2J\ CDl- hro\v01" 

I 
1<61001-1 

'i 

I Time 
I \TJ.d.- n -;)../ \l~~· 1 l"'31 n+ :::t. Il4-i 

I 
I 

Resp. 
Rate N-. 1 bb(rf') (,6~ r0 Cv Ie rrn \ b..~ C0 \ bf'.Y) 

-" 

Behavior 

S'tt\l'K6 S\:.cPI1J ~\c(~(\~ 'S 'cc: fl' "8 rs\ap'('(C S\:r.~''1 
Distance 

:).11 From ~rn ~N"" c: c ~ .'" Tideline :,:).Y'-. 'J...,-.. 

Body i 
Position KLR... KL(Z RL(z... R.L~ KLK. KLK 

I I I 
Sun i 

1

0
/ 3 

I I, 
I 

!~\ I O/~ 0/'5 0/3 0/3 
I 

I 
Clouds : 

I tlS OS OS oS ()~ oS 
I 

I I 
. __ ... _ .... _ ..... __ . 

Wind 
JNt- ~~E :c. 

. 
Notes: 

~1 



I Date 

I 
I Time 

Resp. 
R!l.te 

Behavior-

Distance 
From 
Tideline 

Body 
Position 

I Sun 

! ! 

CjD\()Ob '1'DICXJ0 '1COlouB 19'0\0<0 1'01C1JD 1t)\CO'(j 

I ! I ! 

IUi--TO ol4S 0"1'50-,I OlSS oY;co o~o~ 

~-~ I ~K I \j~ 
I _ 

I ~ f.-
i 



Seal ID~Size~Sex~ConditionJYLMolt\lD'L Oil No 
Date 

i0\oce 9'OICDb 1'0\008 c1'6100b c191 ():)'0 1CO 1008 

Time 

\0\6 \ CO )\ \\))6 _. \S'~\ \<0'-::'6 \ 't) "\ \ 
I 

Resp. 

4-"'~ 4 br" 
Rate ~brrn d- ny,'Y"\ d \0i' (n J~p"<) 

i -' , 

Behavior 
'~\::,t'F':J 

S~"6 'S~j>'() S'u: (' "'() S)((f\'''~ S t-Cf"Q + 

H,,,,'",,,"', '" 
••....... 

Distance , 

I 
From 5«\ ~ ~ Sr» S'" 

C i 
Tideline ~ ,,~, ! -()J 

, 

Body i 
Position 1\2.- \j f~ ~~~ \] p,- ~ G 112 '\ . 

I 

'I-~ ,,~ 

I , , 

Sun I 

OJ?:;; °13 0J~ v/~ O)s u/3 
I 
I 

l~t) I , 
Clouds 

i 

O?;, / 03/ u~ ()~ / °1 VSj " I 

/10 
, 

10 /l) 10 Ie:;. I \. j 
, 

i 
Wind 

I ~ t\j- I;) \ ~ ; 
, 

:2 N E- iN::::" d. W( d.- Nf- I 

i l ~ r- ! ~ l-
I 1 , 

Notes: 
I 

- S e: em ::, 10 \x:... (f1T11\0 il1'i\()e:r - S-...Jonc c (( I - }..,' (tl.\C~_ 
, 

by,i 
, 

\.0, -r PC( C,L, Jc..b \c. 00v ~rJ'J)' 1)(',\ G :.. I 

r ~'JC)- (\ 'b 'c, , 
! 

, 

Co,-....) ,.-,1,<: ('1"\ Ccj.,kjCIJJc'-.hjr'\;> ') 
, 

- e. '-j C '::, :)( <:: ,n fD,\Jlj 
i 
I 

'SfC.. \.:ll \ Pr Ii 



Seal ID~SizeLSexJlLConditjon1LMoltl£tOill~O 
Date 

\ 

~o\DO~ , 

I I 
Time 

I 

I 

Resp. 
Rate 

Behavior 

DIstance 
From 

I Tideline 

Body 
Position 

I 
\ 

Sun I I 

Clouds 

I 
Wind 

! 
Notes: 

~)t- J?( e ~':,C ,'!+- ~ 
(e .Q~d-O ) 

I 



Seal IDKwo\ Size~SexL Condition_I=_MoIt !CO~'" Oil (\:)~c-.lck. tv c~'.'~~ 
~,\.{;<:. ~Jr~\."-...L~ 

~j.~(,',-,"""'\ f) o~ 

""--~T-
_ ....... _ ........ -

Date 
I 

. C\6 100 (, 19'0 \00'0 '1 '0 IV 1.)1;;, c1'O IOcE, 'i 81J:)(, 15 lot{, 
I ! 

Time 
w •••• r---······ 

I 
0(,':'0 cx,3S 0040 _. oE. 4 6,sc IObSS 

! 

Resp, 
Rate ro to G, CO (, b 

.-
Behavior I 

I 

SII:I:("r'Q S~\"0 'Skc:' f" "'Q :::, k"'f' b I ':i leep,i"'o<o :Olec r ' '~'d 
I I 

Distance 
From 10", 10"" I V""" Iv Cr"'l 

1 JOm JUlY) 
Tideline 

I 

Body 
3/4 - 3/4- ?:f+ 3/+ 13/ 3/L,. Position 

ILe,~ i 4-
t-.::A tC' ",1. \ LLf- LL/Q... LL fZ. LLK LLi<-.. ~~ nbC,. ... , 

Sun I I 

0,\;::, °Y:,; Ol/s 0,1/
5 0 1/

3 °Y3 
Clo\lds I 

do~O 01.:.,/10 0('/1 () I 0(,,/, 0 cz,~O 06/ 
IU 

Wind I 
i 

), NF ~ NE J.Nc I.20NE. I:': WE :3: N ! 

~ - I ::; I ''3 I ...,., ''''6 -::, 
Notes: 

rro)1- IS, ('\0 i- I' t /I (' e. -,.y., 

'::, \ c:c: f ':;, w.t" o (Cc..,::;,1 L V\(.~ \ ( \ /1 '5 rv"", ') s "e. c:.. c: e...:- , 

I 

, (\u &,~~.~:::, {\o+c a 1c:'(UN\ CA."i orJ,\..Q... 
i 

- '5c~xdL- c,\e&. \\-0(,\ {Q\~J. 1"" 
" 



I 

Date 

~61001 1 9<CIOOl 16)0:i11 ~(; )001 %1°01 "1'-3)C01 

Time 

Il "')0 11 "') ") I 'bCXJ \ <;JOe:, 1<CID IB\5 i , 

Resp. 

4 bf ;n RaN ~P" "'\-~,(' ~~ :?~IY) ~I,:,P(\~' 
, 

Bl'h~vior 

~?'~~ \ ~~.~~ jkf~ Skey.rf'l 
(j 
~ Sk ..J~P"d I p'r)~\ 

Distance 

L. c I.c.05 From 
I L O. 'SIY\ =0. 5 ji) -=0.5,,,,, ::.. O. S(') Tirleline -O.";:',.n - • n 

Body I 
, I , 

I Position. I ~K ~K o f, '-if_ I ~~ ! \jR I , 
I , , 

, Sun I 

i 1 lo/s or~ (:) J::, I O)~ O/s D/3 
(':!.:,') 

Clouds I 

i 
O~ I 10 

O'S~ 
10 

OS/; 
IIJ 

O~~ 
10 °7:0 05/J i 

I Wind 
)N( :2Nc .)~f ~Nt l\-\L I~"c: I I 

I 
Notes: 

(2,,"-{.\. d j, 'If \ - SIac\:,.tVa "J[Q~,~ '0, (Oe.. 'L'0, I·, ~ 
"'.::G f0-J:.... Ir, 0 ~ 'oc,J~\ c, () 1- 'J \ ::., \:, \c 

~ 
;)(,),\( eX.. ~ c-: c:::, \ . \\0 C-\ ~l) ~ 

_ ('\:l (j, \ ') c" <" 1\ 0 ,', 
{J.;:,\c,C(f- (AVCA' \G,SIc ~( '(\"~\W'')l 

'Sec... ~( _\ \-\-'--__ -.-JI 



I Date 

q ~lo::B 11'0 1 cC61~1; IcL\O 1'61000\ 9c'iOOB ~bi(Jo'S 

Time 
I 

I 

I, 

OlOI OlD\':' Oi 1\ Glib Ol-:2 I 0-7 ::16 I 

I Resp. 
Rate 

bD{'.n Gbf·n CD 'of''''' G6f·Yl , G I:l f'l ~ \If(Y) \ 
Behavior 

~'a~"d Fkci1l ~~'~d ~tcr\d ~~r'd S\CCf>")C6 
~' 

Distance 
From (j)f'{\ CDN\ (J)rI\ (f)rI\ CD", Ovv. Tideline 

I 
Body 

I \j f- I~~ Position 
i \!~ \jf--. ~K ~R I 

I I - I 
I I 

Sun 

\::r~~ O-I/~ () V) CY13 o--y:) 0-/
3 

,,-

Clouds 0,/ : O~ 07/ tJ~ °1:c lJS~ 

F' 
10 trY }o 10 10 ID 

\ Nc INC \ ~~f \~ \~[ \ \~ ~I:" 

Notes: 

Stl\\ ~C",.C lD~ 'SC"<"i) 
t ,. \ I.J:. !l v '-' NI ' 

-No ~,\ S-.C\r-D.(C(f:::'. Iv-.. '1T d . 
cd \ \}'")il)\c:. Su/'\-u..V';.:o, (':.\L,,, r f)c .... ,b) c\ea.f") 

L _____________________________ Sc=, _~~_r~\A~~ 



'i. 
SeaIIDhH2LSize-LSexLConditionLMolt/OO OilvhCefk,., 

Date 

q0/0/2 <I b/() ) 2 ~bIO)), J \:) lUI :2. 0;,(;IO{2 7S/lJ/ 'J.. 

Time 

O(:JW CelOS (')<J i" 
I _ 

0'2, )0 0'0 :)5 - 1_' v 10'(';'15 
I -..... 

Resp. 
Rate 

Gbpfll t;~f\"1 Gct'Nl ~bprT) G bprn (,6pi1\ , 
Behavior 

5 kef 1'):0 'S\(fP,C\c~ Sle. Cf\ '6 5kcp'(j.O 5~,,() S\:JT~a 
Distance 
From 

OrYl CJ,OrYI 0,0,..,., 0.0(1'\ 0.0«\ o.°rn Tideline 

Body 
LL fZ I Position LLR LlK LL fZ. .K. 

I 
, 

Sun 
, 

;Z 
I?J :;z/) d./~ )./3 2/) J./) 

'" 

Clouds , 

" 

O)! 
10 

0); 
10 01,0 0)/ 

10 
0).) 

10 
c)J-) 

10 ! 

i 
Wind 

\N~ \ We \ Nt. \N\:. )Nc \ ~ 1= 

Notes: 
SC\..,&'" Cuc~i (QJ(J~&. v-hl" 

n s-\-

,t\ ~c.m( d-



Date 

18100('\9'2.10(: Go Cjb \0C1o rS 1000 '1'0 10 ex:, i8100<0 

1 
Time 

! 
j"""" 

i 

I 01 ~A- 101 ~'1 1J1+4 014-1 01'::,4- I 

07C"""1 
I 

I I 
------~.- -_ ....•. , 

I Resp. ret- ro\.- ro-I- ro\- \Iv\- I , Rate S Lf'.-<, C'-\ ~l.. \~~.> o.,..L<.,tBt..- o...x,.\,~D~ Oo.rA \\::..-b '<::-- , . .J(:..\::bl(j 
I " ! 

Behavior 
(1"oJ'~ to?f"& 

'{Q\I ,(l<;~ ru 

Ll0":.<:d, \'f0J l"C~ '/"c ' 
~-,J\a :;:(U."<' w':j -t"l,"\......;C.[ S 

r(\()..)"J ro" t\~'" 
~ ;-,0.,; \,-.c.. ejes 

1 
\.~ 

, LLK 
Distance 
From ).\)"l dlJ "" 
Tideline 

\ ':') ,"I'" Srn S"" ,::),y) 

Body Vl.(iH(c\ * '1L. 
Position (e\....~"'\b~ .. "'-l '-JR, ~K ~K \l7 ~% i 

! 
1l'~r:..1 I , 

I LL-~, I u..r:.. 
Sun I I I 

f~l 'I-d! 1--:;;"/5 1,--;;J,/3 1-:;)...(:, 
I \-~J5 I 3 

I 
I 

Clouds I 
Q~1, 

I 
0':>~ ~'/, I 

! I C6~ oj, ~,() ! C£/ I 

'I /0 
I 10 I 10 \0 J 2· I 

I 
i 

I i 
Wind I ;:J..Nc.. 1,i'I 'C i ), NE.. ;:UJ'i:. 'J..N 2. :::(Nl:... 

I 
! 

i 

Notes: &-()..0 .. -)(U; ... ~:.,c,r, ') \7f\P\ ! 

\G..c~~ .. 
i 

, 

d.o.~ ro \- (='r "),.J,e til « J(,,, c..... CA\J' u. rr \J """j c.:. A, c.1t \, (')C 

,,,, .\- W(Q '\ 
':)C't':;''{'-.'-:::, C~j\ r""', • 

In, "::> '::>Il'Ic] 
~ '3 c"\ ("1"\ 1i>n\ F\, fiX" { 
;;;>'-4 

( 
.Q.. ..x 0 .-,r h:.~\,A\ \' 'I1"J.' ~ '" 

~ 
. , 



.. _-
OMe 

~8100b rIO 1000 '1\3 1000 "I '3 /0 en;; 'f6/DOC '1S/oo t 

Time 

{ b 4-1 IG S 4 I b 'S '1 I~Q4 170'1 1714-

I 
Resp. 

, 

Rate 
8bf·"l 8bf"'1 B bf' iY"\ 8'or'''' Opm bp,ryJ I 

, 
Behavior 

Qv.cl Q Q OR Q(1 Q 

:~}e!!t p_ AR AR roll:S~ ~R 
(t"I.."XY\ .... >JL ts, S1cP" 

Distance. 
From 

ISM \ Sm \ ':),....., 15 m J,Orr. JOI'VI Tideline 
'l'\< 

Body 

:;/4'1 :r: ~Y% ~ V%~'4 'X ~fZ 
I 

Position :y.~ Vl, 
LLf\ W<, 'LLf!." LLf2 vt UK 

Sun 

I c)-lis I () -lj o·lj~ o-~:) a-I! c.~ 3 '3 
Clouds 

OJ: 0'/ r;:;7j 01/, 0-"1/ 7/ 
/D 1° ,0 /V 10 o IV I 

Wind 
J. N E. ;) N r:. :;L. N S :U,j r::. JNL... .2 Nt' 

1\ otes: 
S--.... "cIi,.j tu::9--j -r ~c.,u_ - (,AI\ 1\0 t c,-,> sc",-:' u·',t)3 
0"'.\C c9.\~ ~ «::.f,() I'-:j r;:,c,,,,,, f"'PJ l. S 

" iA..%erO~ 
II 

'11 ::;0,\/::, L S rY\ ~(\)(,Y1 Y, ~O I «\ 
I 

I 

Sc:Jor 15 I 



Date 
c I !- I 

ib/()O, '/b/CDl 1~)Ocrl 1'61001 98JCif1 ~ro I 00, 

Time 

Il~~ \1")'6 n43 \ 4-48 
I 

" ----------.------

Resp. 
Rate f,H ~T NT NT' 

Tc,\{( , 
,J 

Behavior A;k(r ~,\" (ul \,K6 SWI''f\I'V\'~ 'Y")(c.q' .. \.. \1.."'" , .... !Y\Wli'lC2> 
\ "XI."(... -io -h&..c\,f'1.:..-

Distance 
From I. ,:),r{\ , \ ,'Sen "'- \ lY1 ('¥-Tideline 

Body , \) f. -LL~ 
~R I Position ~'~ I\/>-3/4-

I I - ... -

I Sun I 

IIY\/~ 0-1/3 0-1'~ a-i ':S 

Clouds 

°1 en)\ 0 

t 

GI/ 
I (0 

0 1/ _ 
I() I") 

Wind 

I I \ ~L \ Nt \Nt \~ 
I ...... -

J','oles: 
I'~' kc.c "l- v::. ,-, \ ( v."V'; tuck'l 

il t-:s - cd ::,\C<.\()'~ c~O.J."'-O-- ri\.Jl.zlc Xc, \~..xy\ 
( 1')1r.. \ ~\ 

\ l +G- Of:'~ ,"Nj.....\'" c:"')llr(. o(ej N\.JC02,L_locJ:J 
) - . 

W \ \ It, «( <.9- J 6\c:u'l.. \' ~ ~ I Jd. 



Date 

~'6p.:o '1~\O;;b '11)\0 :A) '1tj \O"¥J '1B/o :::t:) '1'6IQ)0 

Time 

\),.CO \-::toS 1;:l,IO I ';;l. \ 'S \~~O \~~S 

Resp. 
-.-

Rate \ ?-~('("\ \ :l.~.n I '";;\..., fiTl \~~ (, f, 
bf(¥) bfrn .-

Behavior 

Ekef'Q ::;\::c~\~ 'S \::c~\''CQ S~f'" ~\cq>I'C j\:rp','3 

Distance 
From boil"l OOr(\ O.Q,(() 0.0/'("\ 0.0rr. o.OIYl Tideline 

-.---" . 
Body 
Position LlR LLFZ. LLR. LLR. LLR... LL.R 

Sun 

O?-I 
. O~ ;J./ ?:> ?/~ ~/~ ~J~ ;)./::, 

Clouds 

04/'0 04/ 
10 

04/ 
10 

04/ 
10 

o~ 
/0 

o~ 
10 

Wiml l \oJ E. \lJE IN t , 'N E.. \~c \ Nc.. 

Notes: 

\00\1:..,.. J~ 
~":::."\= 

Se.W2 



_. 
Date 

'1'610).-:2. 9'6 \0)'-:;'" '1'0 \ () ).?-- ') '6/ ())4 ~5/u ::r2.. 7810~?-

Time 
.. 

I ?OJ \-;2,0$ / ?/a 1?-15 1:2 ::20 I~ ;;S 

Resp. 
Rate I ?.. q"T\ I'? bf"'l co <Tn '0 \::-flY) CObfr> <t> lor 

.-
Behavior 

Rc::''n'''d ~1r,:;O rzQ ~ RQ ~Q.. QJ,d'-j CVCl...l>~ 
-

Distance 
From Or(\ OO.y, o.Orn 0.0,." 0,01'1') O.Orn 
Tideline 

Body 
tZLf2.. Q.LR RLR.. Position f\L IZ- KL~ {<.UZ 

.. 
Sun 

')./ 
3> 

;</ 
.3 -:2./3 2J3> ::l.-7~ ~-~ 

Ciouds 

\Nc \ )0£ INC \M~ 0-\ 1Jr. \(\JE-

t .. -
Wind "" 

Cfo D/,' ob/ D~ o~ o~ 
~ . /0 /0 10 /u ,0 

Notes: 

N~~ 

~(.,1ur ~ 



Date 

9610;;1.) '1'010),;) 4B(0;;(:2. '7f)fO;)-:l 'JEl )0;;" :J. '18)0 ~:;;:J. 

--
Time 

jb+S }bSO }(,'S5 ) 10 (;) \ "'1()S jriU 

Resp. 
Rate (,) bf", l~\:.f""'" I ;:l. \::) f."'"1 B lop/'() )0 bpm ~ b plY'> 

-, 
Behavior 

RQ. fV::, r-,...O F\Q Sn'~II} i\Q;- RG.. -
Q,)\~ \~i ;" .::A,..J:. Sb?fl''''(l Skcf;~ 

Distance 
From 
Tideline 

SlY') 51'1") . SlY) 5rn 5{r) Srr-> 
-,-------

Body 

"fZ. I 'i f'.-
Position \l K_ ~K IJR.. \lR 
Sun 

I I Cl / °/3 ci:s °/3 c/~ 73 I ~ 
l "" \". 

Clouds 

°1 Ob/
o 

o~ Obio 07 Ii) os;: 
10 IV 10 

Wind 
OWE () )\jE. o I\JF Ol\jF 00E.. Oi'Jf 

Notes: 

N'S.r 

'&(.,101 ~ 



Date 
9'(10)) 9'010 ;23 '1BIO;;l:, '1&10:;;>3 C)BI(.);;J. 3, 98/0;1'3 

Time 

06'3,.) 0'035 o £)40 o6~ o'O:..u o'2l'SS 

Resp. 
Rate 

<ObfC'\") D~f(Y1 5 bfiY\ 5 Pfl'rl CO bfn 8 ~prn 
. " 

Behavior 

S~\>'O ::XJe... \(.\1.( 
~ 

S I::-e f" rver Slcctr') t'id ~~epIC ~<XPIl'\d 
Distance 
From 

I"') -;;bC'\") IS-'J(A-r. J5-~ 15-~ JS-::.x.:rn Tidclinc 15-=r>m. 

Body 

Q4LLIZ ¥u% 3 Position ?-;4-UJ?. 3/+ l..J..f..~ ~J.~ 1;- LL1r<. 
hit h'P- VK- Vp... IF-

SUD 
0-1 

/~ O-I/:s 01/~ 0-1~ O-Y3 O-~3 

Clouds 

1°1 ,0 10/10 
10/ 

10 
1)< JU 

1
01, iu /ojp 

Wind 
o t-.lf o ~,\e.. Or--lE. OtJE.. o I-.J£. O)J~ 

Notes: 

N'St: 

\ "\ "" \- ,e..., '1 -\ h ,',;. ('f""\:j (,\, f")C~ 

'S,,-CTO~ \~ 



Date 

~ro \Q)b '1'0 i D;)(, Q510A.b ~e P;lb 0'0102(' 'J 'd / 0 :;Jb 

Time 

i :l. -'\:-'S \ ';l.. S,.:) l?'5S I "3L.X) loOS \::')0 

Resp. 
Rate 

(,~, (, bpn'"l (. b p('{\ Sbpn> 4-bprn ~bfln 
,~ 

Behavior fZG. 0 r Svc...\d,~ f?,e::t,,~ fZQ S~<>kh;() ~Q \\""Cd '::.~~ Gl...J.c 
or 

I" 1.--", r\\ 
Distance 

SrY'\ 
v 

From Sri> 'Sir) SlY) 5m \-~ Tideline 

Body 
Position 

~Lf.- f2-L~ Rf?--- 'KLP-. ?-\..R \l~ 

Sun 
0'), !:- :2/:;; 1/ \ I'""::, \ I?:> -::?'j t3 .~ 3 

Clouds 1)",,,,, 1'0-"'" 

~o OX 
10 ~o C6{o ~D o~1Q 

----------------

Wind 
.. -

I f'JE- ) N~ INC \N't:. \\\jE ')wE 
Notes: 

C fhcr'{"\<: \i \ ~ -\i J G CA.,-J \\0\\\ .(Q,..,I /) 

~ \ -:s ~ I \.,I.,.h. ':::> c.lr \ lOe. \\1\( + ·~J"If\d IA.)CA":::,y", cY 

""'cc\~J! \ A.. 



Seal ID ~~O\Size~Sex..1rL ConditionYYl t Molt kJ)'L Oil No 

Date 
"Ii!> I () ).k. 91:> \ox. 1&\0)1, 

Time 

!1ea 1'13S 1'140 

.-
Resp. 

(,p+-Rat .. ()!'l1- Y)">\-

1(}..\0, mKU"\ ~1Ut, 

Behavior 
~111j. r\Q \'r)o..;\ 

Q",,\11 1o~ 
l,.)C-C 

Distance 
From In ''"I 51)\ rf\:) ;n 
Tideline f,J<..\ (""\ .hrJ."..\ 

IJ:l"'-W f"'1 
Body 
Position LLfJ-.- LLfl () Ie..-

Sun 

-.- . "--
Clouds 

Wind 

Notes: 

- Lett ~ I1-'TS 

Sc:,,-\-w \A 



Date 
'\'0 \O:ll '1'010'2, /<3 /0;)., '1'0 IC!::>( '1 '0 IQ-:J.7 ~S 10:27 

Time 

Oca~ 05 "6'5 0'040 oe+s 05'50 o~S5 

Resp. 
Rate 0 

u~f"" G brr<\ G I:trn 8bf~ 6 C:f'" 'Ol;::lflY"\ 
,) 

Behavior 
R",:*,NY 

S1"'/.;,e.r.,;I"t.) KQ ~o. R . Ro... 
Q..).cl\.t Q 

Distance 
From 3m Om 31"f) ~f'r\ ~ ~fh Tideline 

Body 

LL~/J', Ll.f2...j L.I..R~ UJ</vt<. Position LLP-.j vR JIi'- L..Lf!../..; p.. VI'( 

'3)4- 31+ ~4- '0)t 'OJ+ ::')4-
Sun 

O/~ 0/ 
:::> a I::" 01:,::> O/~ }/3 

. 
Clouds 

IO~ 
It:> 

)O~ 
10 

1°1 
10 

/0/ 
10 

~()/ 
10 

O'~J 
10 

Wind 

l t--.\ r::.. \ ~J E- \ "'\ E- \rJE \ ~£ \ \..J F-

Notes: 
,I . 

'I", (( "'."'~\ ~" \'O-,r 'f'r,., ~ I'r1-" (,., ~ 95//1)0 .. ~ - 8 "'''"' 

N~F 

<., r ~N -:::::L 



Seal IDMSizeJLSex.M-Condition M+ Molt/m"l.., Oil~ 

Date 

'78/0;;\, 4l3lo~l 4810;;2.7 90}o~{ '78/0::17 ;8/0:1.7 

Time 
-~ 

/61,:) } 3:20 _ }::, ::tS 1 ::''3D )035 } -a ""1-0 

Resp. 
Rate 

1\l~1'f'I 4-'o~f{) TbfT0 ~pri) lbftn t\:>~ 
Behavior 

':)~~~d S\eep,rc, _ ':J\ee~~ SRc~1r ~'<eP;C ~\::ef~ 

Distance 
From SYJI S1Y'\ Sm Srn -- '5rr-, Tideline 

I 

0YYl 

Body 
Position 

f"L~ Q2..L~ r-;Lf'-. KLP __ ~LP-~ \<,L (2_ 

Sun 
1(3 2/3 1/ _ 

:5 J/
3 1:;-; :y 

3 
Clouds 

IO~O 06/10 
06/ Ol/l0 °1 o~ 

}O 10 10 

Wind 
\~L \~(. \ We l wE- \~C- l tJE. 

Notes: 

~ St=-

:S::X\or ;)---_._." ...... -



Seal ID y(VP! Size A Sex~ Condition~Molt ICb'o Oil~ 
Dllte 

. ]0 10'),1 Q610 )1 ~'2>lo21 9'<31 0 ),1 q8l0Tl ~'6j 0)1 

Time j 

(j'X) [-65 1/40 n4'S II'):) 11'55 
Resp. 
Rate 4bf rr\ (, b~}"Y\ G:, ~bfm -t-~plJ) lbf(Y) bpm 
Behavior 

~ 3\(~( 3a~~rcs ~Uf;d- 0~(} 0\cepl~ 
Distance 
From 

. 10(1') ION\ IOIYl )0 fY) /Off) /Uffl Tideline 

Body 
Position ftK gLK. f( LP" KlK KlK KLfZ-. 
Sun 

0) 
1~1\ 0/s 0/3 Of ?::> U/3 0/3 

Clouds 

07/10 OJ~ {O 
o~/, 

10 
Ob~ 

10 
OC:,~ 

IQ 
obj, 

/0 

Wind 

\ Nt-- \NE:--- \~C-- \~C- \NL \Wt: 
Notes: 

NSY 

~<:C-1u :2-. 



Seal ~size.1LsexA Cooditioo~Molt.w: Oil~ 
Date 

9610:;2~ ~8\oJ.,\ 9010~~ '1B)02~ ~'BIO)I 15(O~\ 

Time 
\d-.1O 

,-
\~I'5 IC/..~O \-;;t ;;t s )?-.3.::> l~~S 

Resp. 
Rate 8b"r() D~ Dbf" 5~M )O~ IObf""l 

Behavior 
~\rro St<er:.n:::,> ~NQ (\ f\Q fZQ 
80'&1 QO\~. Q et 

P-o\\~ 
Distance 
From Sir') 5('f\ '5"" '5V">'l c=" Srn 
Tideline 

vrY> 

Body 

LLP~CK LL f?! L.L!l.fDR.. LLf?./OR- LLf<./D{? Position DR 
0\2'.., 

Sun 

1./?J ?-/3 -;;./~ ')./3 1:::, 13 
Clouds 00/, °1 05 °z Q5~ OS/ 

/;0 10 /() 1<::> )0 /0 

Wind 

INc \/'-JI: \ Nt: \Nt- \ NF \Nt 

Notes~ of.w- t'n<:.., ~0'-<.-1b"o"'\ ')x/\,oR (~~\~ ro '4-G,/m,r, 
vJ " \-., m-rd:~.r a. -1c.., a -\- 40 'of "'"' 

, 

~c.,1..>( I'D ~'S\=-



Seal ID K~OI SizeJl-SexL Condition f Molt J(X)I:,Oil "'-/% pos:>,lk.. 

Date 

"1~ IO%) '1\7\0-;;1.5 ~I?\O")S '1'0 I 0::< S 11:>1 0 ),':) '1Blo~S 

Time 

Og4S 05S0 o5SS 0,,\00 oiOS 0'110 

Resp. 
Rate C Iof""' Co "'fff"\ t . "'I'NI C. k:> p iY'"' C\ofrY\ " bpfY) 

.A 

Behavior 

~1"\'h'17 SncC:ZIra ~h~ 
Q.).ctLj 

~(~~ f<,Q fZQ 

Distance 
From 

i'5r.; I-Sm 0-5,." O-Srt\ 0-50/ Q-SIY) Tideline 

Body---

Position ~~ ~ p" \j?" L.LI<. LLR. LLt<. 

Sun 

?/'3 2./,,;) ?/'"';) ?/3 73 2/3 
. 

Clouds 

61/ 
/0 

0
1
/ 
10 

01/ 
/(;1 

0)/ 
I'::> °10 c) :;:lj 

Ii:) 

Wind 
\ N( I ~ e:. 'INC- \ Nt:.. \ fJ£ \ N f 

Notes: 

~~F 

~\;o( \ Po. 



SealIDKrJOI Size A . SexLConditionLMolt~Oil .c:..}7o~~,bJe 
Date 

'16102$ i\3lo;tS 9SIO;LS C,~/();25 

Time 

n+S /ISO n5S 1'i3DC) 

Resp. 
Rate N.,\- NT NT r-J 

1 C) • .'<i. <r-. 
T 

.J . 
Behavior 

t':xl"l"-T ~"rf6 CI...+ $,.:>:rnm'(; f\\C( .\- -+ , -n&\'~ 
~~",\..t.- ynv..\ "'0 

Distance 
From ..( I \Y) Tideline 

"\rY) OIYl () )0.... 

Body 
Position 

\JR \IF<- \l~ rile-
Sun 

°/3 °f~ 0)3, o/~ 
l">ct\ . 

Clouds . 

Oil o~ o~ -
01)/ 0 10 10 \0 

Wind 

;( ~[ ;) t()[ ~t:\lE ::::)\..)1: 

Notes: 

\'00':) ~"C\~\<.. ...-.::Jr 1~" - Scc...\ ~1'0rf\; ~ C~\ 

N~Y 

~(.,'r;l:Jr \ po... 



Seal ID ~WOI Size---.flSex f Condition F Molt J(X)~oOil ~ 1_10"10 

Date 
9910;;2., ~'B \0)1 i'O)o)-, 11)ID~l ~6/0'l1 CJ 'i3 I 0::1 7 

Time 
'"' 0'100 0"\0'::, 0'110 091~ 0'120 09-:l.S 

Resp. 
Rate 

8\.f'N\ bl<of("{"\ . 8bfrl'\. O~frf\. S'orfYl (; b0'vl 

Behavior 
S\J:.CZ; "'8 ~Q 'f<-Q RQ RQ IZQ 

~<:.uB-\ l~cz:..J. ) ~~\ 
Distance 
From \I"{\ \VVI \VY\ \YY'\- l"" 1m 
Tidelioc 

I , 

Body 
Position LLr::',/ U-'f?..! L.I...~/ Y r<.. LLPj LLRI LLf~ 

0fZ V" vc<- Vt<- JP... 
Sun 

O/s, 0) :::. OJ 
.~ °/3 O!~ 1/3 

Clouds 

101 10 
10/ 10 

10) 
10 

10) 
It> 

10 I 
It> 

Cfi~ 
10 

Wind \Nl \NE- \ NC \ \.\ L \tJ~ \ Nt:_ 

Notes: 'Ic ~ \)::.v..) = ' O( r(.I'I \ r") \. 0..; r -\ '" \ "::. C<. ri"\ c:£, 00 - c:£f.SO 

- CD()~-.J('IC_;h Jc-e..... a.fi.'~ 'fC:~ , ~:,... ~ 6p./k.../ 0, IaJ... . 
- CA,.C1::",- or-, ("" \- k-.. +. \-, ,p N\J<:.-\""('\ )( ~.-r> 0 <.:.e<;...-\or ~ 



Seal IDMSize~Sex F Condition F Molt/cn9.Oill-/o'10 

Date 

9'Clo:;:n 91Slon 9glo~L ")2>10;)1 ~'6I<.l::!.1 '1 Bfl.)::', 

Time 
114'2> 1 J.:so I:;i':s ';) '3Q.:) , ~Q'f::. )010 

Resp. 
Rate ~~rY\ 6\o.;>f!'\ ~fnl +bfiY\ t~ 6bprn 

Behavior 

S()(a~ ~\'d 0~;O R \ 
S'(")eec: 1: ~Z~ '-'-''''0 

Distance 
From \YV\ \v'Y\ \rY\ ~m \t'f\ \W\ Tideline 

Body 
Position -JR \j~ ~l~ RLK KL(Z RLI2-
Sun 

Dlic 
O~ \/~ ~~ '13 ~3 % 

Clouds . 

JOJ 
10 

10) 
10 

06! 
10 08/ 0 

o~ 
/0 

(X;/Q 
Wind 

·\NL \ ~L \ Nr_ ~WE- \ \Jt:_ \tJ£.. 

Notes:To~~ 'S'v,e.,. 'S no~-· Yl::>r{Y)c;\) C-\\~C(\+- t~Cv-\ '-.)"0'<-\ 
fie.',:, c..re.. ('<0&<'l~dL l ,-o.",~.) ) ~'f\C(::Z:,\~ c""" ~(~~~ 

t ::S-u\.<..'" ~J-. oA o~ \.0",~ ~ t\~ ~\r,c;, 'ne:::<fi.-
~I"C{ ':'-, to '<oC.~ V f-.. T I () -k£-I-\<..)I) ,"'><:(JOf ;L , 



Seal ID k\<.jul Size ft Sex f Condition f Molt}ai'b Oil I-JOb 

Date 

C)€,KJ?, ~'b\O?,'" Fro\O~1 1\'&\O';ti '1'D \0';)."1 ~l)IO~7 

Time .,i 
I1tD \10~ lIlO 1/\5 \/:20 1l:2.S 

Resp. 
Rate G, (" 2, <0 (, ~ 

Behavior 

~~ ~ RQ ~ ~ ~ 
Q0,(:\\", 

Db:.auce \ 
From SI"l'I 'S"" 'SlY"') SV'r) 5f'f) 7)11) Tideline 

Body 
Position ~f2--. \l~ \lK \l~ '\JR.. 1if2.. 

Sun 

°r~ 
(~\"\ 

°l~ 0/ 3 °/~ o/~ 0/3 
Clouds 

0//10 OXo Cfr:y10 ~O O~ 
10 

OS) 
. 10 

Wind 

\Nt. \ Nt:.. \ \-J f::.- INE \ IJE \U£ 

Notes: 
S1I\\ ~Gz.,~i ~~ \'l-/5lT\'~~ 

1\::"'\- "y -J ,-k...,. '\ rr\- ( ... 1) f'- ~ ') ~~\ c;J.... vJ 0-=\ c'" """..r . 
~lv:;. 



Seal ID~Size~Sex F Condition~Moltk:o"lo Oil/-tolo 

Date 

,,\(',\0')5 '1'6\O~ 91:)\0)$ '15 I o::t6 'itlO)B '1B1O~'O 

Time 
, ".I 

0'100 O"\oS 0'1\0 o'lI'S u~:O 0'1 ;;tS 

Resp. 
Rate Olorrn Co 'of r!' G:, t>f01 0qrf"l c;, ¥'" Co 'qffl) 

Behavior 
~Kt ~c.ZJ1l ~~ '(\Q \ZQ ~Q Q.)\~ 

-r 
c,- k::c~. ,_ 'F-Q D1\ref~k 

Distance 
1-----

From 0-\ '(i""\ G--\rY"> 0-\(1'\ Q-OSm () -a,'S!,!, 8-Q.S,." 
Tid"li.:ae 

Body 
Position LLt2.) ~~ LLI2-}Jf?.. LLf':-j LL«./ LLr</ 1 L.fZj . vR ~FI- Vf:..., Jf?. 

Sun 

O'J-/ 
O~ 

;,l/?;> cd-J~ ~/~ ~~ ;;(G 
Clouds 

O~) O'S) O~ 00)\0 ~J)O 01) 
\0 10 10 10 

Wind 

\ N 'C.. [wE- \JJc. oNe o t~ \':-. o ~e:. 
Notes: ;). '«lOre 'S~s 0\- F""'d10,\::..6 -\0r on ~1 'S.\~ 

!":. b" e.'''''''''''\ -To. CV-U' .,. J ~'<::.4-o\ 'S~ " ~ '},,;c.rt'-c:..S. 

c.. \<;;s:J ~,;s.1 :2.. ~o" ~"Z. z,\e.., ~":::.,'o~ o.\ed.. W-<1~ 
~\"t f'J --.Jl .hie c.::!-.le..~ sP\"-'&i cUV?/''O \(o,..);.\reo,.C)..S'r,>JJ:.\\"':,,<;'" 

'Sl:.~ d- J ::, ~'G V ~ k'~ -to OJ;;., 
~,,,~J- o...c2f"-''"' -\h\'";". V'i)or,..,;"e 1-5"""" 

u 



Date 

~r; IQ:lS '!Blo;;t~ 1610.;2'0 '76/o :!5 '7B/O~ ~8jO;LS 

Time . ..; 
1?-40 1),,4"5 1?-50 1-;;l...5S j~ro 13c5 

Resp. 

8bprn S~fll Obf'rY) 'O~ '6 'q:>tr) Rate 
b I::>F'" 

Behavior 100" 

&;:tif)'1 f?c.h"'1- ~Ut,~~'\~ Sc~:~ RuIl,'1J Pdl:~~ 
Qv,c1\i Q0:~ IP .. rt 1~'f'P:. 

Distance I I \ 

, From 
3-~ ~-5rv, 0-3m (J-"2xn O-~ Cf3n Tideline 

Body 

Df..- ) RLf(; P~~L~ \)(ZIRLf( Position 'DfZl \lK f\LK ~LR. 
Sun 

;21?::> ;;<J~ :;J../?:;; ;)/~ ~/::, ?/~ 
... 

Clouds 

02J) 
/0 <:Prk .. ;, r::A-~ 0 cA-/'o o~ 

10 
0+00 

Wind 
\ Nr-~ \ ~t- INC l Nt. lNE I N~ 

.-

Notes: 
rn::>~~ ().j'C0~ f'(')Xe.... ~ 0~ \ 

St::t:; ('(\ ..... -Jc, ~ 0 nCur(\ (=Or ~'cX:'.... .. 

s::c.--+or :L 



Date 
'1'OIO:lQ "\'OIO),a 9.5IQ~ 9'010 )() 9'Olo~o '1'61D~ 

-----------

Time 

IGCO 11,0 '::l 11010 lb IS jb':W lb~'S 

Resp. 
Rate I ';l.. ~{'C"\ 12 Or('(\ <:;, \:;> q'0"\ (:;, bpI'(] "''tfll) bopm 

-, 

Behavior 
':s-oil: o.:~ " -rrwl~ (c:,;I':6 R. Q Ro. ~ 

cyvd'1 ~(i'o 
Distance 
From 

\() ('(\ \ 0 '"" 10m I u IY"\ \0 I't'1 ION) 
Tideline 

Body 
Position ~~ -JR.. --J~ \If.-,, ~K \J~ 

Sun 

fJ /?::, 
OJ?; OJ~ 0)3 OJ~ 0/3 

C52-f) 
Cluuus 

o~ O'tJ/,O O'O~ OOhQ ael!O o'C!/; 
10 

10 10 

Wind 
ONC OWE. O\0E.. ot-JE- owe OWE 

--
Notes: -

NSf 

~ :tor IR 



Seal IDKrJ02sizeJLSex.LConditiontD-Molt ~tl'l· Oil <:'P"F 
Date 

4610):; '1o\())-;) cr%;t~ '1'O/OJ.3 '70/0)3 '1'010;).3 

Time 

cBS'S 040::> 0'105 0')10 0'16 0'1';;).0 

Resp. 
Rate I? B 0 4 4 1'J-

,,' 
Behavior 

iJ:oIL';o ~t) R-Q S\:r()~ Shp'n'd ~"")Cd "1 
t\(~~ Q.,)c\'~-

. Am --
Distance -
From 

':SNl 'Srn 5fr) 5", :)m Tideline 5,..", 
Body 
Position \f'f2- ~fl-. V {L_ -V(.Z -J~ '012-

Sun 

~O-/3 O-\/~ 0-13 CJ-'/3 O-I/~ o -Y3 
-

Clouds 

\0/ 
\0 

\0/ 
ID 

\0/ 
10 

10 I 
Ie:> 1°/ 10 

10~ 
10 

---------- .-~--.----

Wind 

o Nt:. ONe o Nt.. o~t. ONe oNE 
Notes: 

_ ~'')''~ t=CiJ\\~ \''(5rt,i''''> ""-IC- c:.\cCV\ . 
K",\\.,l -:',Oe_ lC~..;.dc·\ IY)O-~ 

_ "':lee.... 'd- 'D "N~C<.\(.O' dr 0' \ 1-> (fc9- 1'-'''' 
'" ;;2." "0.5' ov..J. ;3"" 0,'5 ,. 

---r -..) ':> ~ v\o..3ec9- Q....A 

_ \.. \,\~ I- (()..\ n 

"2'::c c.Jor \0 



Date 

4510:10 'l'OIO)D 9'6\0 ::lo 9'OIOJo 9510).0 Cj Blo:l.O 

Time 

0'115 o 'i 'J.O 0"l;:}.5 O'1?D 0,\ '35 0'140 

Resp. 
Rate 

I').\.yrn \ :) Pf('(\ b~rn <;3 bprr"l SIoF 'Obrrn 
,-

Behavior 
(t*~ \~\<.~ f\Q RQ ~Q P-.Q Q,M:\'\! olo 

(Il-a) 
Distance 
From 5rf1 5«'1 Srr-. S'frl 5<Y'l Srn Tideline 

Body 
Position 

RLR. Rlt<- R.L~ «,L p--. P-.LR RLK 

Sun 

0;;'/ ?:; -;).J?:; ;)../ ~ ,?J ?:> ";A/~ "')/ ~ 
, 

Clouds 

03/ 
10 

03~ 
Iv 

o~ 
' 10 Cl~o °/'0 c)\~ 

1<.) 

Wind 
ONt. ONe.. ON t. \ ~t. \Nc. \~E 

Notes: 

QI\-fld ~\b\e... vr/ftr k~ Slk,* "t)c.ck 'IUW)'o..\ 

hJ LSt ~wrJ \\;fpcf, 

ro o..~(J~ r-eA-ecJ... 

(\0 otl)~ 0\0i\\SC.U\~ t;"'&~~ 

~c..to-( \ B 



Seal ID~SizeLSexLConditiOlfVl Molt /t::t}. Oil "-p. ft:'OcS'S.·b\t,.. 

Date 

<1&\020 9'0\0:20 9B I 0').0 9'bJO':l.O 9 &IO;;l.( '7'0 10 ~() 

Time 

I?~S \ ;;l.4<) I? 4-"'.S I~'SO 1;;;.5"5 1300 

Resp. 
Rate 8~('f\ bb~rn (, bfri"\ 

,-
6~(Y) (,~111 (;bfrn 

Behavior 
R~ lJ::o~\~ ~C<\C\;.~ RQ ~Q KQ ""y 
QJ '~"'1 

V\ccJ-.. CA.rov~ 

Distance 
From 5«'1 ~l\'") S)'I'l Sn Srn StY) Tideline 

Body 
Position Rl\<, l\L~ F\LR RLK RlR.. RlK.. 
Sun 

=<./~ I ~/3 O).,~ ;){f:; . :/..j?:> ;y, 
O~ 3 

Clouds 

C)~ 
10 CAI,o C4J,o 0; 

/0 
0 3/ 

10 
61,0 

Wind 
\ \-.lE- I \J E- \ Nt:.-I Nt:.- \\Jf- \t\.l~ 

Notes: \ 
_~'d.:.- ~.1~ ~.\ 0" k~-\ ';"eX. ~ M".YZ.:c; I~ 

• ~.J\\i we-\-- o.rd "::';, c...r..d.j 



Seal ID~SizeLsexb::LCondition..ffi.LMolt \00'10 Oil..m\:..c.\co-.' 

Date 

9510-:1\ ~ 5 10;;:tlJ ")'0 IO~ CjCllO ;z..~ ~'O\O:F( '1B\o~Ci, 

Time 
,I 

13)5 I 'b&.O I~ ~"::> 1~'50 ~3:S 13,40 

n""p. 
t"o-l Rate 

G'I:>f(Y) (,~\,rn 4-bfiY\ (,lop.7l C, '01""" +::J(e:t) 

Behavior 

~& (~r\6 (~~~ ~ V~t\""'o 'S.G~\.~I~ 
,QV-1- ~~~~ Cu,c\t.j ~ (o\\"ry::",-

Distance 
-r • 

From a.Om 2>r(') I-~nl l' ~'" \-~\T) \'~ Tideline 

Body 
Position V~ LL f-./c:£( LLf?./Of.... LlfZ LLR- KLfZ.. 

Sun 
';)-3)~ ?-~):::, ~-2:',/~ -;)..'3/

3 ;;;~3 ~-0 6 
Clouds 

fro o~ os 0); CYtho CAfIO /0 ~o 10 

Wind 
\ NE \t'lE' \Nf- \ ~£. INc INE 

Notes: - (V.;;l dC:::>:-"~ r--.:::,b::o-" '~ , J-
- (DJe(e&-. \ n G(\~ - CD-0 \- -k-\\ ~ C:lI Ie 
_ Q,c' ~ p;:- \oe1-p0:)\ ( f\~c.9- . 

() ~\~ CL~ ~ ~\", -(bCk,<;., i,.., ~b( 4 
I 



Date 

~1011 '1BIO::l~ '1BlO~ 4Blo:fj "l8{O), i'BIO:tCf. 

Time . ,i 

)2cD \~ \~\O \O\~ \Iij:lo 1'8:)<' 

Resp. 
Rate 

Co~ o ofIYI B~(() 09?''{l 
r 
b\op(Y} ~bfrn 

Behavior 
Rc:,\\(\~ 
Q-.>.c\\\ ~ 

[Th}J\:,W 
sd'\\rJ9I 

R Q-I-'rcr! 
(~,-10,-,,,,, 

f.,Q. ~Q 
Distance I 

From 
\OtYl 101"0 10((\ )0('(\ ) Or{'. ! 0 fY"'> Tideline 

Body 
Position ~~ ~~ \jK ~K \]\Z. ~K 
Sun 

°/3 0/'0 0/3 0J~ °13 Oj3 
("V1', 

Clouds 

OS) 
10 CfaJ[O .C6~ 

(0 
OS} 

10 05)0 p~ 
10 

Wind 
tN~ \N(. \ NC \ ~£ \Nc \tJC 

N-;~~ b:.~r ~~~~ 
~ 'i'o OI.::C~S ~ 

. Q..~ ~ do.ik ~( ::;'c""'-' C>".,,,,-b.\\\ dcv-k) 



Date 
15)030 qglo~ "'1610::0 '1'BIO~ '1'Olo::c '1'610:0 

Time ,.i 

OOOS OSlO 06 \'S ()B:lO 0'3 :;;"5 at) '3(~ 

Resp. 
Rate 8~frn D bf(YI e:, bfrn 6 bfiY'l G~()'\ Gbprn 

Behavior 

n\(jl i'('p.)\ rI?J J RQ ihro' f<cb~4J RQ 
Q,,};:::'}i '''1 Se1\\~~% 

Distance 
From 

~-5nl \ -3m )-~ )- ::, n'l 0-3m o-~ Tidclinc 

Body 
Positi()n UK DP, 1>K 'DR. DR uK 

I 
Sun 

;,2.f~ ;),/'Q ~h:) 2)0 2/S ')./3 

Clouds 

o~() 01/ ,0 o~ JO 
0,/ 

10 
o~ 

10 
0% 

10 

Wind 

INC \ Nt:: INL \NE \t.J£ \ Nf. 
Notes: cA 

- J--c)'~l'I\O 6e.\-v,<,.Q\' e><.~\Io, \t- , 
- ('C> C 11,-.<?( -s.''Or''I\~CCA/'\t ~rd.'I"\~ 

c::A. rtCc-- h-I <:J P \ \-,; (u:J«::::,; n ~-1uI 4-
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