
GRAY WHALE BIOPSY SAMPLING PROTOCOL 
 

Primary contact: Aimée Lang 
Southwest Fisheries Science 
aimee.lang@noaa.gov 
858-245-7015 

Dear gray whale sample collaborators, 
 
This document was originally put together in 2010 to help guide efforts to collect tissue 
samples from PCFG gray whales that would be stored in the SWFSC’s Marine Mammal and 
Sea Turtle Research (MMaSTR) collection. Numerous collaborators contributed to the 
original document and have also provided suggestions to update the recommendations over 
time. I know that many of you have extensive experience with sample collection and photo-
identification of gray whales or other species, and any comments and/or suggestions you have 
would be much appreciated and should be directed to me at the above email address. 

Attached you should find: 
 

A. Recommendations for the collection of photographs and samples 
B. Biopsy sampling protocol for chemical tracers (adapted from the protocol provided 

by Gina Ylitalo and improved on by Kia Hayes) 
C. Additional recommendations on sampling gear handling, sample handling, and 

sample data records 
D. An example photo-id and sampling data form with insert 
E. An example datasheet for recording information on the samples collected 

 
While many of the guidelines contained in this protocol may not be applicable to all sample 
collection efforts, the two important points we hope to stress are that: 

• Long-term photo-identification studies on several of the feeding grounds used by gray 
whales have resulted in extensive sighting histories for many individuals. As a result, 
the value of a tissue sample increases greatly if it is linked to a photographically 
identified individual. Given that, we strongly encourage researchers to collect photo-id 
images in tandem with their biopsy efforts. 

• While genetic analyses have somewhat flexible tissue storage requirements, other types 
of analyses (e.g., contaminants) have more stringent requirements. When field 
conditions permit, we encourage researchers to collect and store tissue samples (see 
Section C) such that they can be used in multiple types of analyses.  

 
For samples collected within the range of the Pacific Coast Feeding Group (PCFG) whales 
that are to be stored in the SWFSC MMaSTR collection, we recommend that the photo-
identification images associated with each biopsy be sent to the Cascadia Research 



Collective for comparison to their photo-id catalogue (contact: John Calambokidis, 
Calambokidis@cascadiaresearch.org). 
 
Biopsy samples collected for storage in the MMaSTR collection should be sent to the collection 
archivist at the following address:  
 
Alaina Harmon   
Marine Mammal and Turtle Division  
Southwest Fisheries Science Center  
NOAA Fisheries   
8901 La Jolla Shores Dr.  
La Jolla, CA  92037 
Phone: 858-546-5697 
 
Please send an email to Alaina (Alaina.Harmon@noaa.gov) with a cc to Aimée Lang prior to 
shipping samples to ensure that we are prepared for their delivery and have all the needed 
information to archive the samples appropriately.  
 
Please let me know if you have any questions. 
 
Thank you, 
Aimée 
 
 



A. RECOMMENDATIONS FOR THE COLLECTION OF PHOTOGRAPHS 
AND BIOPSY SAMPLES 

 
1. Upon initial sighting of a pod, the vessel is maneuvered to a vantage point approximately 

50 m from a whale(s). The date, group # (sequential for that date), start time and GPS 
position (latitude and longitude) are recorded. The initial estimate of the pod size and 
composition (see below) and behavior are also noted. Environmental conditions can also 
be recorded at this time. 

 
2. The whale(s) are then approached and identification photographs and biopsy samples are 

obtained. Photo-id effort should focus on obtaining images of the right and/or left side of 
the dorsal region around the dorsal hump (see Figure 1 for example of the region to be 
photographed). For those areas in which little or no previous photo-id effort has been 
conducted, it is recommended that, when conditions permit, photographic and sampling 
efforts focus on the right side of the dorsal region to allow any photos and samples taken 
from the same individual to be identified; however, if lighting or other field conditions 
limit the possibility of getting right side photos and samples then photo-id and sampling 
efforts can be obtained from the left side. Ideally, linked photographs of both right and left 
side of a given individual would be obtained. Additionally, when available, photographs 
of the ventral side of the flukes should also be collected. If working with a group 
containing more than one whale, photo effort should try to concentrate on one whale 
before starting on another, and “marker frames” (e.g., a blank frame of the sky) should be 
taken between photo efforts for each whale to avoid ambiguities when photographs are 
analyzed. When possible (i.e., if one or more of the whales has an obvious marking that 
allows discrimination between individuals in the group during the effort period) a 
temporary or field id should be assigned and the frame numbers corresponding to 
photographs of that animal noted. The time, frame number(s), and the aspect (left side, 
right side, fluke, etc) photographed are recorded. Ideally, this information will be recorded 
at intervals throughout the photo effort for a given pod but at a minimum should be 
recorded at the start and end of photo effort for a given pod. Notes on the behavior of 
whales during the photo-id and sampling effort should also be recorded, particularly if the 
whale(s) demonstrate a reaction to the photo-id or sampling efforts. 

 
3. Whenever possible a photograph (or video) should be taken of the whale as it is being 

sampled to confirm the match between sample and photo-id. The frame number(s) 
corresponding to the whale being sampled should be recorded on the datasheet, along 
with the animal’s field id/temporary id if assigned. Notes should be recorded as to the 
certainty of the link between the sample obtained and a photographically identified 
animal, indicating whether the link is: 
• Certain (Code 1) - photo obtained of identifiable region of whale as it is being sampled, 
• Likely (Code 2) - no other whales in the area, 



• Unknown (Code 3) - multiple whales in area and photograph and sample 
obtained separately (i.e., no link between frames, individual and sample). 

Establishing a link between each sample and a photographically identifiable animal is 
important for classifying individuals in areas where some animals may demonstrate 
long- term fidelity. It also provides a more efficient and less costly way to remove 
duplicate samples from the sample set without relying on genetic identification. 

 
4. After sampling and photo-id efforts are complete for a given pod, the end time is 

recorded. The datasheet should be reviewed to make sure it is complete, and initial 
estimates of pod size and composition should be revised if necessary. It is critical that 
the specific frame numbers corresponding to the whale(s) sampled are clearly 
noted and detailed in the written record and that the vial containing the tissue 
sample be clearly linked to this information. 

Two data forms for recording information about the photographic and sampling effort are 
attached to provide an example of the information that needs to be noted. The photo-id form 
is intended to be utilized for each pod of whales that is photographed and sampled. The 
“insert” is used if more than one page of data per pod is collected. The biopsy form is a 
modified version of that used on the SWFSC research cruises. Other data forms can be used, 
but the following information is essential to record: 

 
- The date and GPS location of the photo-id and/or sampling effort 
- The estimated number of animals in the group and any information on 

group composition (e.g., if a mother-calf pair is present) 
- The frame numbers associated with photographs taken of animals within 

each group 
- The frame number(s) corresponding with any animal that is sampled, and 

the certainty of the link between the sample collected and the photographed 
animal (see description above) 

- The initial and final storage conditions and     the maximum time to initial 
storage. Initial storage refers to the time the sample was placed in the cooler 
on the boat and final storage refers to when the sample was frozen at -80°C. 
Please also not in comments if there are cases where biopsy retrieval and/or 
processing was delayed (i.e., if the biopsy is lost for a time in rough water, or 
temporarily stuck in the whale). 

 
For those utilizing the SWFSC permit (for others please check the terms and conditions of 
your specific permits): 

- Whether or not a calf or calves were present in the group approached 
- The number of groups approached (even if no sample or photo was collected) 
- The number of biopsy misses and the number of unsuccessful biopsy strikes 

(i.e., the bolt hit the animal but no sample was obtained) 
- Any effects, such as behavioral reactions, the permitted activities had on 

the animals 



Sightings of mother-calf pairs: Particularly for PCFG whales, one of the questions of interest 
is whether or not fidelity to a given area is matrilineally directed, and information on whether 
or not the animals photographed and/or sampled represent mother-calf pairs (or calves after 
separation from their mothers) is important. We have denoted sightings of mother-calf pairs as 
“MC” under the pod composition field on the data form. An animal is considered a calf (young 
of the year) if it is a small animal approximately 1/3 the size of an adult and in constant 
affiliation with a particular adult animal. If the presence of a calf is suspected but not certain, 
this should be noted on the datasheet and photographs should be obtained of the head 
region of the calf (see Bradford et al. 20111 for a photo-based method to determine calves 
from yearling). If an animal is suspected to be a calf but is not observed in constant affiliation 
with an adult animal (i.e., the calf is thought to have already separated from its mother), this 
should be noted on the datasheet and if possible photographs of the head region should be 
taken for later examination. 

The SWFSC permit regulations which pertain to conducting photographic and/or sampling 
effort on mothers and calves are detailed in the next section. 

 
PERMIT REGULATIONS: 

 
Anyone collecting samples under the SWFSC permit will receive a copy of the permit 
and should make sure they are familiar with all regulations. The following are excerpted 
directly  from the permit and are of particular relevance to the photo-id and sampling 
efforts detailed above: 

Counting and Reporting Takes: 
 

- Any “approach”2 constitutes a take by harassment and must be counted and reported. 
- Regardless of success, any attempt to tag or biopsy sample an animal, which includes 

the  associated close approach, constitutes a take and must be counted and reported. 
- No individual animal may be taken more than 3 times in one day. 

 
General: 

 
- To minimize disturbance of the subject animals the Permit Holder must exercise caution 

when approaching animals and must retreat from animals if behaviors indicate the 
approach may be interfering with reproduction, feeding, or other vital functions. 

- Where cetacean females with calves are authorized to be taken, researchers: 
o Must immediately terminate efforts if there is any evidence that the activity 

may be interfering with pair-bonding or other vital functions; 
 

1 Bradford, A. L. et al. 2011. Using barnacle and pigmentation characteristics to identify gray whale calves on their 
feeding grounds. Marine Mammal Science 27(3): 644-651. 

2 An "approach" is defined as a continuous sequence of maneuvers (episode) involving a vessel, including drifting, 
directed toward a cetacean or group of cetaceans closer than 100 yards for large whales, or 50 yards for smaller 
cetaceans. An approach closer than 50 yards to a pinniped,    by a vessel or on land, should be counted as a take. 



o Must not position the research vessel between the mother and calf; 
o Must approach mothers and calves gradually to minimize or avoid any 

startle  response; 
o Must not approach any mother or calf while the calf is actively nursing; and 
o Must, if possible, sample the calf first to minimize the mother’s reaction 

when  sampling mother/calf pairs. 
 
Sampling Activities: Biopsy and Tagging: 

 
- All biopsy tips must be disinfected between and prior to each use. 
- Researchers may biopsy sample: Large whale calves 2 months or older and 

females  accompanied by these calves. 
- Researchers may make up to 3 attempts per day to biopsy sample or tag an individual. 
- Before attempting to sample an individual, Researchers must take reasonable measures 

to  avoid repeated sampling of an individual (e.g., compare photo-identifications). 
- A biopsy sample or tagging attempt must be discontinued if an animal exhibits 

repetitive  strong adverse reactions to the activity or the vessel. 
- In no instance will the Permit Holder attempt to biopsy or tag a cetacean 

anywhere forward of the pectoral fin. 
 
Figure 1. Example images illustrating the dorsal hump region that is valuable for photo-
identification of gray whales.  
 

 
 
 
 

 
 
  



 

B. BIOPSY SAMPLING PROTOCOL FOR CHEMICAL 
TRACERS 

(protocol initially provided by G. Ylitalo) 
 

INTRODUCTION 
 
The results from chemical tracer analyses of marine mammal tissue samples can be adversely 
affected by poor sampling techniques or poor sample quality. To ensure greater consistency, 
the guidelines for the collection and storage of biopsy samples that will be analyzed for 
chemical tracers follow. The primary focus of this protocol is to describe techniques in 
acquiring, storing   and transporting blubber biopsy samples for analyses for persistent organic 
pollutants (e.g., PCBs, DDTs, PBDEs), carbon and nitrogen stable isotopes and fatty acids. 
These protocols are also appropriate for the analyses of polycyclic aromatic hydrocarbons and 
total mercury levels in  skin. 

GENERAL CONSIDERATIONS 
 
It is important to use standardized sampling procedures, so that even when there are low 
contaminant levels present, the differences in concentrations may be attributed to biological 
processes and contaminant exposure, rather than to variation in the collection and storage 
procedures. The following procedures are essential to prevent cross-contamination among 
animals and to assure proper preservation of the samples. 

Avoid cross-contamination of samples. Careful cleaning of the biopsy tips between shots is 
essential and it is preferable to use pre-cleaned tips for each shot taken within a day of effort 
to avoid the need to clean tips onboard the research vessel. The dart should be retrieved by 
dip-net  or by handling only the shaft of the dart. Any contact with the dart portion, either 
with or without a biopsy sample, should be only with latex gloves. After retrieval of the 
dart, the tip with the tissue sample should be unscrewed from the bolt and, assuming 
additional tips are available, both should be placed into the sample container. 

Sample containers. While in the field, pieces of acetone-washed aluminum foil, folded in 
half and stored in a Whirl-Pak, can be used to store samples, such that after collection the 
sample (still in the biopsy tip) can be wrapped in the foil (taking care that all parts of the 
sample are completely covered by foil and will not come into contact with the plastic), 
returned to the Whirl-Pak, and placed on ice until the return to shore. Upon return to shore, 
the sample can be extracted from the biopsy tip using forceps. All instruments used to extract 
the sample from the tip should be first rinsed in isopropyl alcohol, which is the solvent of 
choice to remove lipid or other lipophilic substances. However, 95% ethanol can be used if 
isopropyl alcohol is not available. After the sample has been removed from the tip, it should 
be placed in a Teflon-screw top vial that has been solvent rinsed (this can be sent to you if 



needed) or should be wrapped in clean aluminum foil and placed in a cryovial. Do not place 
the portion of a blubber biopsy sample that will be used for chemical analysis in any 
kind of solvent. These procedures will reduce the possibility of external contamination 
before and during the sampling procedure by  any of the analytes of interest (see 
Introduction). 

Keep samples cold and freeze as soon as possible after collection. Some of the organic 
contaminants are volatile or are degraded by compounds released during cell death. 
Moreover,  blubber can lose lipid and, thus, lose contaminants, if the temperature of the 
sample increases. To decrease changes in contaminant levels due to these processes, keep 
the samples on ice following collection and freeze as soon as possible. Storage at –20°C for 
periods of a few months is acceptable. For longer term storage, the samples should be held 
at –80°C or lower. 

Ship frozen samples using procedures to prevent thawing. Ship frozen samples early in 
the   week (i.e., Monday or Tuesday) by Federal Express or another overnight carrier with 
approximately 5 lbs. of dry ice to ensure the samples remain frozen. Call the recipient of the 
samples the day the samples are shipped and provide them with the invoice number for 
tracking in case that becomes necessary. By shipping early in the week, the possibility of the 
package arriving  on a weekend because of shipping delays is greatly reduced. 



C. ADDITIONAL SAMPLING INFORMATION 
 
Sampling gear recommendations: 

 
When possible, 40mm biopsy tips are preferred (over the smaller 25mm tips) given that 
multiple analyses are planned for each sample collected. 
 
If there are any opportunities to collect samples that can be immediately stored on dry ice or 
in liquid nitrogen, this storage method is preferred because it allows the sample to be used for 
all types of analyses. 

Tip cleaning and handling: Any device (e.g., forceps) used to remove the sample from a tip 
should be cleaned (rinsed in at least 5% chlorine bleach and then rinsed in isopropyl alcohol) 
prior to use with a different sample. After removing a sample, use a test tube brush to clean 
the inside of the tips, being careful to remove all remaining tissue. Also clean and inspect the 
threads of the bolt and bolt tip for pieces of tissue and/or debris. Check that the tip is in good 
shape: still sharp and with all 3 prongs present. The tip should initially be rinsed in a solution 
containing at least 5% chlorine bleach, and then rinsed in isopropyl alcohol to remove lipid or 
lipophilic substances. 95% ethanol can be used if isopropyl alcohol is not available. Put each 
tip  in an individual bag (e.g., small Whirl-Pak bag), which can then be used like a glove to 
put the tip on the bolt for sampling. Leave the bag on the tip until it is ready to be used. 

Bolts: Check that the bolt used for sampling is not bent or broken in any way and that 
the  fletching is in good shape. 

Sample handling and labeling: 
 
Latex gloves should always be used when handling samples so as to minimize the risk of 
contamination. Sample vials should be labeled with at least the following information: 

• Species (e.g., E. rob) 
• Sample number: 

§ Please use a consistent sample numbering scheme that includes the research 
group code, the date, and the sequential (for each day) sample number (e.g., 
CRC100812-3, for the third sample collected by Cascadia  Research Collective 
on August 12, 2010) 

• Location (latitude and longitude) of sample collection 
• Sample collector 
• Field id/Temporary id of animal if assigned 

Data recorded: 
 
An example of a datasheet used to record information on the samples collected is attached. It 
is important that the following information be included: 



• Date of collection 
• Latitude and longitude of the location where the biopsy was collected 
• Field ID/Temporary id if assigned 
• Frame No(s) of photographs corresponding to sampled animal 
• How certain the link is between the sample collected and a photographed animal, using 

the following codes: 
• Certain (Code 1) - photo obtained of identifiable region of whale as it is being   

sampled 
• Likely (Code 2) - no other whales in the area 
• Unknown (Code 3) - multiple whales in area and photograph and sample 

obtained separately (i.e., no link between frames, individual and sample)  



Photo-ID and Sampling Form Date (yy/mm/dd) ____/____/____ Page ____ of ____

Group # _________ Time Arrive _________ Wind Direction / Speed (knots) _____/_____
Pod Comp _________ Time Depart _________ Cloud Cover (%) / Fog? _____/_____

Driver _______________ Field ID No:
Photo _______________ ___________ Beaufort   ____________
Notes _______________ ___________ Swell (m)  ____________

Sampler _______________ ___________ Visibility  _____________

Did photo effort cause a disruption of behavioral patterns?     Y       N       Uncertain
    Y       N       Uncertain

TIME 
(hh:mm:ss)

CARD 
# FRAME(S)

FIELD 
ID

PHOTO 
ASPECT

SAMPLE 
#

SAMPLE 
ASPECT 

CERTAINTY 
OF SAMPLE 

ID COMMENTS
WAY 

POINT
LAT (Deg 

& Min) 

LONG 
(Deg & 

Min) DEPTH (m)

Did sampling effort cause a disruption of behavioral patterns?

Sea Surface Temp (°C) _______(Time:__________Location:_____________)
Salinity (ppt) ___________   (Time:_____________ Location:_____________)



Date (yy/mm/dd) ____/____/____ Group # _____ Page ____ of ____

TIME 
(hh:mm:ss)

CARD 
# FRAME(S)

FIELD 
ID

PHOTO 
ASPECT

SAMPLE 
#

SAMPLE 
ASPECT 

CERTAINTY 
OF SAMPLE 

ID COMMENTS
WAY 

POINT
LAT (Deg 

& Min) 

LONG 
(Deg & 

Min) DEPTH (m)



Page # ____ of ________ 

No. of misses (that cause a reaction)  __________ 
No. of unsuccessful strikes (animal hit, but no sample retained) __________ 

 

BIOPSY DATA SHEET 
 
DATE: _____-_____-_____ RESEARCH GROUP: ___________________  GROUP #: ______________ 
 (Yr      Mo      Da) 
 
 
FIELD ID: ____-______-_____  SPECIES: ____________ LATITUDE:_______________ N Skin? q Yes  q No 
    (Region-YrMoDa-Sample#)      LONGITUDE:______________W Blubber q Yes  q No 
 
CALF? q Yes  q No  PLATFORM:_____________  SAMPLE TYPE (circle): biopsy     sloughed     carcass  
 
DEPLOYED BY (circle):  rifle   crossbow   other (specify:__________)  TIP SIZE (circle): 25 mm   40 mm    other (specify)________________ 
          TIP TYPE (circle): barbed     dental broach    other (specify) ________ 
# VIALS:_____  INITIAL STORAGE: _______FINAL STORAGE: ________MAX TIME TO INITIAL STORAGE (mins):____________ 
 
BODY LOCATION______________________  BIOPSIER: ____________________ CAMERA SEQUENCE #: _______________________ 
 
SAMPLING/BEHAVIORAL/GENDER/REACTION NOTES:  
 
 
 
FIELD ID: ____-______-_____  SPECIES: ____________ LATITUDE:_______________ N Skin? q Yes  q No 
    (Region-YrMoDa-Sample#)      LONGITUDE:______________W Blubber q Yes  q No 
 
CALF? q Yes  q No  PLATFORM:_____________  SAMPLE TYPE (circle): biopsy     sloughed     carcass  
 
DEPLOYED BY (circle):  rifle   crossbow   other (specify:__________)  TIP SIZE (circle): 25 mm   40 mm    other (specify)________________ 
          TIP TYPE (circle): barbed     dental broach    other (specify) ________ 
# VIALS:_____  INITIAL STORAGE: _______FINAL STORAGE: ________MAX TIME TO INITIAL STORAGE (mins):____________ 
 
BODY LOCATION______________________  BIOPSIER: ____________________ CAMERA SEQUENCE #: _______________________ 
 
SAMPLING/BEHAVIORAL/GENDER/REACTION NOTES:  
 
 
_____________________________________________________________________________________________________________________ 
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