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I.

PROGRESS ON PROJECT OBJECTIVES DURING PERIOD OF
PERFORMANCE
OBJECTIVE 1: Evaluate if fecundity based on pregnancy rates and blastocyst counts
can be used as indicators of marten population status and composition for subsequent
trapping season(s).
JOB/ACTIVITY 1A: Collect carcasses from the same trappers from the same areas and
evaluate the young of the year: to adult female (YOY:AdF) ratios relative to the previous
year’s blastocyst counts and pregnancy rate. If there are no relationships, these data will
indicate that either our methods of assessing pregnancy (presence of blastocysts) or
counting blastocysts are not adequate or that YOY survival was lower than expected
during the period between birth and the onset of trapping season.
This objective was completed in the prior reporting year. We did not collect carcasses for
the 2017/2018 trapping season.
OBJECTIVE 2: Test the hypothesis that total YOY/AdF ratios of >3:1 are adequate for
marten population maintenance.
JOB/ACTIVITY 2A: Compare sex and age ratios and total catch between years by trapper
(trapper effort will remain comparable throughout the study).

ACCOMPLISHMENTS: We compiled and organized all the data to meet this activity. We
have made progress on selecting the most appropriate analysis technique and will be
providing summary reports to the managers and trappers in the next FY. A presentation
was conducted by Alyssa Crawford towards the analysis (Appendix 1). Federal funds
were used to pay for salary associated with this analysis.
OBJECTIVE 3: Assess how marten reproductive performance is related to diet and age
by study area.
JOB/ACTIVITY 3A: Skinned marten carcasses were collected from trappers in study areas
across the Interior during RY07–RY19.
ACCOMPLISHMENTS: We finished collecting carcasses in RY17 and finalized all the stable
isotope data from the claw and muscle tissues in FY18. We compiled and prepared the
data to begin analysis. Due to the collaborator’s sabbatical we have been unable to
proceed with the final analysis. Federal funds were used to pay for salary associated with
this task.
Job/Activity 3b: Created a diet catalogue.
ACCOMPLISHMENTS: We finished sampling small mammal and other diet items of marten
to develop the baseline catalogue of isotopic signatures to properly evaluate marten
isotopic signatures in the previous reporting period. This objective is complete, and data
will be incorporated into the larger nutritional analysis.
Job/Activity 3c: Assess stomach parasites and how this is related to reproduction and
diet by study area.
ACCOMPLISHMENTS: Marten stomachs were sent to the Museum of Southwestern
Biology. Since 2015, 300 stomachs have been inspected for parasite presence. Three
undergraduate students have worked on the analysis and have presented preliminary
findings at scientific conferences (Appendix 2). This is an ongoing analysis that has not
been finalized by the time of this report. Federal funds were used to pay for salary
associated with this analysis and contractual services provided by the museum to process,
properly document and archive carcasses samples from this project.
Job/Activity 3d: Assess heavy metal contamination related to reproduction and diet by
study area.
ACCOMPLISHMENTS: Adult female marten livers were being processed at the University
of Alaska Fairbanks in the Wildlife Toxicology Lab. We recruited 3 volunteers to
continue to process the livers in the WTL. Due to volunteer efforts 300 have been
prepped for heavy metal contamination, though due to equipment failure only 120 have
been completed. We will continue to process samples as the equipment becomes
available. Federal funds were used to pay for salary associated with this analysis.
Job/Activity 3e: Analyze data of infection levels by sex, age, diet composition,
geographic region and reproductive success
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ACCOMPLISHMENTS: No work has been done on this activity as not all the data are
available as of yet. When the individual analyses are completed, they will be compiled
and analyzed as a group.
OBJECTIVE 4: If funding becomes available or if outside ADF&G cooperators become
interested, assess the value of small mammal abundance indices as predictors for marten
population status.
JOB/ACTIVITY 4A: Assess the status of small mammal populations during August–
October and possibly during the spring in areas where carcasses are being collected.
ACCOMPLISHMENTS: We are done with data collection of marten and did not have the
ability to pursue small mammal captures during the marten collection period. It is widely
acknowledged that marten populations are reliant upon small mammal abundance and
distribution. Therefore, this objective should be pursued, however it would be more
feasible as a standalone project or incorporated into future marten research.
OBJECTIVE 5: Analyze and compare corpora lutea and blastocyst counts
Job/Activity 5a: We will assess the relationship between blastocyst and CL counts. We
will remove the ovaries from the carcass and store in formalin until processing. Ovaries
can be hand-sliced, however this method is less accurate than examining microtome
sections that have been stained and examined with a microscope (Wright 1963).
ACCOMPLISHMENTS: We have compiled all counts of blastocysts from all years. Matson’s
laboratory processed all adult female ovaries from 2015/2016 trapping season.
Preliminary comparison between blastocyst and corpora lutea counts indicate a strong
inconsistency between these two metrics. They will not be directly comparable, therefore
we will unlikely be able to determine the probability of missing a blastocyst in the
counting procedure to obtain a level of accuracy regarding pregnancy rates. Federal funds
were used to pay for salary associated with this analysis and contractual services
provided by Matson’s to count corpora lutea.
OBJECTIVE 6: Assess marten nutritional status affects fecundity
Job/Activity 6a: Assess body condition indices using omental fat.
ACCOMPLISHMENTS: Marten have been weighed, necropsied and omental fat removed.
Omental fat has been weighed, freeze dried and weighed again. This objective is now
complete, and data will be incorporated into the larger nutritional analysis.
Job/Activity 6b: Conduct a proximate analysis of the liver to determine nutritional
condition.
ACCOMPLISHMENTS: The nutritional analysis will be conducted cooperatively with the
University of Alaska Fairbanks. Proximate body composition will be assessed following
methods similar to Whittaker and Thomas 1983. We recruited 3 volunteers to continue to
process the livers in the WTL. Due to volunteer efforts liver samples from marten were
freeze dried, then ground or diced for lipid analysis (n=172) and for nitrogen analysis
(n=320). The lipid analysis was not completed due to equipment failure. We are seeing
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alternative labs to finish processing samples. Federal funds were used to pay for salary
associated with this analysis.
OBJECTIVE 7: Assess reproductive and stress-related hormones
Job/Activity 7a: The body condition analysis.
ACCOMPLISHMENTS: We collected claw and hair samples from paws. We established
sampling and processing protocols and began to extract cortisol and progesterone
hormones from the hair. Federal funds were used to pay for salary and supplies
associated with this analysis.
Job/Activity 7b: We will collect berry production indices climate variables from weather
stations in proximity to the survey sites from GMU 12.
ACCOMPLISHMENTS: We obtained berry production indices from GMU 12 for years 20072016. This data will be incorporated into the analysis once the testing has been
completed.
Job/Activity 7c: Determine what factors influence cortisol and progesterone
concentrations, including the effects of reproductive status as determined by presence or
absence of blastocysts and environmental conditions including precipitation (snow and
rainfall) and berry production that have been tracked in GMU 12.
ACCOMPLISHMENTS: Hair and nail samples were collected from 60 female marten paws
(2012=20; 2014=20; and 2016=20). Samples were cleaned, weighed, and ground. Steroid
hormones were extracted from ground samples and standard methods including recovery
of added mass, parallelism and dilution linearity were used to validate enzyme
immunoassay kits (Arbor Assay) for cortisol, progesterone, and testosterone in hair and
cortisol and progesterone in nails. Concentrations of cortisol, progesterone, and
testosterone have been determined in all hair samples. Progesterone concentrations have
been measured in the 60 nail samples. Cortisol and testosterone concentrations will be
determined if enough volume of extracted hormones from nails are available. All
biological (e.g., presence and number of blastocyst present) and hormone data have been
compiled.
OBJECTIVE 8: Literature review, data analysis, and publications.
JOB/ACTIVITY 8A: Analyze data and prepare reports and manuscripts.
ACCOMPLISHMENTS: Federal funds were used to cover salary when conducting literature
reviews on a monthly basis. Literature searches were conducted for information on
marten population dynamics, productivity, and food habits, and on the use of harvest data
to monitor furbearer populations and on stable isotope analyses to monitor dietary choice
of carnivores.
We were analyzing the capture data with the intent of preparing a manuscript evaluating
the use of easily collected samples from harvested marten to forecast population status by
trappers and managers. We were also analyzing the data to identify any variables trappers
and managers can monitor within season to track marten population status. During the
reporting period we also worked on generating outreach publication that will be available
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for distribution this October (Appendix 3). Salary associated with these tasks was funded
by federal aid.
II.

SUMMARY OF WORK COMPLETED ON PROJECT TO DATE.

Not applicable.
III.

SIGNIFICANT DEVELOPMENT REPORTS AND/OR AMENDMENTS.

None
IV.

PUBLICATIONS

Draft rapid assessment of age and sex classes (Appendix 3)
V.

RECOMMENDATIONS FOR THIS PROJECT

None.
Prepared by: Kerry L. Nicholson, Furbearer/Carnivore Wildlife Biologist III
Date: 07 August 2018
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Appendix 1.

p = 0.048

2

R2 = 92.93

e= 3.2
n=47

(SE=0.002178)

Appendix 2.

Patterns of Infection of American Marten (Martes americana) by the Nematode Parasite
Sobolipltyme baturini in Interior Alaska.
Monica Vi llegas, Quinn Ennis, Monica Naranjo, Steven Guerin, Elisa Gaglia no, Mariel L. Campbell, Kerry L.
Nicholson, and Joseph A. Cook. Department of Biology and Museum of Southwestern B iology, University of New
Mex ico and Alaska Department of Fish and Game.

Introduction
Sobohphyme boturm1 Lt f~ Cydt>

od--. .

• This ~Je.0. ii a cobbor""1e ptOject ~ttn the Muse\111'1
olSouthwflt«n l<olofy(M5.Bl RIM UIW«11tyof~
Mtxi<oand!N F•blonk• office oltheA!a..u~partlM'nlol
F1sh.w;iG....

· A s l -..

Could lftfec;.tlao! Mtll~ll11lllrW •'*1mMt...

e ....1oMt~ifth.cUMUStelld

l>OP'Mt.IO<ld\'ntnlk11

CM-UirKt..diflC-k... . . - t...

...

· -··"-~------·~ --~.-

· Dkt1ibvtftttwouctooutNortti..........ic.,

:=:.:.."'":=::::..."':'~~"::.:-~::::::..~·

it>dvcll,,.1noool~~

• Partof • cOf'ltinlWl&n>.Hty""paralltlSmofAl.HltMmarun
(Mattf'S-JCll'llO)b'j'lheitOft'IKh~ilocMSoboip~
coru.WWllnttrtor~b

·--]
.......,,_ ..........

· O&~ ...- . . .....

• Ma.Un - pneralst Pffd.Mon and known to HI rodeftu, ....,_~ btrcb,
lnwnm..tu, fish, unculal• union rd
vqeu.tion(llenOMdH.i., 1997).

· -• .te~I

...

_ , . . • ..,..,.

/

· 0-. .............- - - . . .. .·~-

::::~1

Materials and Methods
Mlk" I

1

Discussion

l l1Vrl"> J

M•-~Y<>JMl'l' ... tn-'" ln

l. :""=::...NMfi!lw•>11<•HM.-.......,

C-u.olAla1b<k,,..thew~atl01S ·

o1--···-""-°'"'""-""'""'

:!:,',::-:IN~MaU0-Mlfftol

.-lobwnt-"il~.-t-

l

'· ,,,,_••--1..,lto<nKl>U.-"'"PO<-ln-~..U.IV@ol-""~~ ....... -~......

IMDl'.-lon<....,...llirlfGMU {Gamot
M...,._U,,.tl. """l-C•,>.._.,~

.

.

,

.

.

,

_

,

,

,

,

_

.

.

,

,

,

.

,

~

t>t.;,_,,.._wa<"""*d.
J

_ _ ..,flt lo

.

7.

tl>cU""""""'at_Mooco _ _ of
='>1-~1ot-...

t.

aly!.ls....,

--==:.....,,._.""_...__.,_i.ity_

Uascll on this inilial sampk o f 50 markn colh:ck d in 201 7. the overall parasilc pre\laknce of 22 % was
lo wer t.hnn the 37% ft)uud in 2015 (Fig uro 4) but higher thau reported from \\\O studi1.."S tlf nrnrlcn p.va'ioitcs
i11 the 191.:lk which found 0-0.7"/n prevalence o f s,,nolqlhymi: harurm ( Poole ct al , 19K3: Serruuon, l9X6).

m
ii

Intensity ofinl~ctiun \lllS similar lo previous yca['j and C<lllicr studies. with musl mar\;:n hosb uninfoi.:t;:d or
hm mg <~ wonns per indi vidual, ru u1 a few ind i\•iduaJs \\ ilh m uch largcr num ber') ol"wom1!>.

Mnre 2017 :r;ampk :i; will he need to he analp.cd to compare nanernc; of infection O\'cr t ime a11d to address the
effect o f the nem:1.1ode Soboliplly me btl111rl111 o n manen health.

f~..-NWw• ... ~io~ ...¥\IO

"'°"""dwn. . V!Wo!c11otlp.otte.fl>-'-A~utt

1:

\lopo rl\ta run < :on ~ 1lon

Intensity

Prcl'alcncc

Mean inlcnsity of

The overall prcvulence of Sobolipl1yme baltvinl in the 50 nmncn examined for

"'l'i

this stud)
22% (11/50), (figure 2) compar~ tu J7.3% ll 141300) cx;unin~d in
2015 (F igure 3)
w~

Vanntio11 in prc\•alcncc and t11tct1s1ty lhroug.h time a11d spa..x- may be a rl!Sult 0 1·ccok'Sicnl factors 311i.::cting.
nematode trt'lll"lm is.sion via shrew~. the likely intcnncd iate (paratenic) hno;t. ( Karpenko ct nl. 2007, Kochler
ct a . 20117, Thtunas. ct al 2 0IJK).
Thc..c naras1tcs and ho~ts \\·ill he nrchi\'Cd in the Mll..cum of Soulhwc~ tem Aiology to ac1 a~ a baseline for
futu re research on wildlife disca.-.e and climate change in 1\la~ka.

Results

rre..-alcncc of fen\.Hlc wonns

IAW:ali1in;

higher th:u1 prc... aknce of ma le worms. Out of
wonrn. bu\ uni)' 6 (54%

11 inl~ctcd hosts, 11 ( 100% )were m fcctcd "ith female
\\ Crc inlbctcd with male \\1lnm.

infci.:~ ion (num~r o f \\ UtlllS jkr husl)
wris 4 wonl'ls/hosl. Mri:dmum intcr1s 11 y of inli::chon wa-;; 13

worm VhMt(fi~urc 4).

- . . . .-.__. . ., . . "'. -·<.!-

lnfitct1o n Trends

The d i~Lribmion o finfcch::d h..r.,I.) " <IS s lighll) ri ghl -~kc"cd.
w11h most ho!>IS ha... mg lh\ (0-4) parasites nnd 2 hosts
h:w ing >5
ff igmc 5). n1i" l)ancrn is -.im ilar to the
d istribution of infection ob-.cnc<l in marten in 2015-2016

· ~...

_..,.

-'

• Ooet1..W.--~"""'....-C~~q°"'ffM..,

....~ ...

........,,.... ....

· ----""'-'"""''~°'.....,

h.

~blM-~{~-1.IM~I .. ~

(Figu~5).

•0....,..•-..........

11""........ - • ...- '

•

I

FiguH 2: Onnll l'rnnlrure of lnft-eliou in 201 7

I

I

F'iJUIT J: Ch·emll Prenkntt of lnft-rtio n in 2015

!'
J

I
-

· ~----·---.. --

-

-

•

J.ilUI'(" 4: lnlc-.sily of lnfftlion Di.<orributio11 iu ?OJ'J

lnMnitl:¥ al SGOOllllll)lllW lnft(lton In AIMl<an M•,.r.
Wll[)15

References
opp.••

1) M rp.-nko. S V, N £.. Dolm<~.._..,., mil E nc- P. Hob<Tll ~c-armc •hn:w.. Soro:
ponK"DI<" """"' uf'><.iboliphyrn•: blltunni (N<'m11ub
"'-tiu101>hl'"'"1te)" (.'• ""1• .,-""""f"''"'""""":J' 7-' 1t l001)-Kl-ll7
2) Koehld An""'VA. e1N "( ~1"hic andho<1n11."p<lf!M••nalNle ~iph)IMM1' ~ift1 a.::tOlo.~l)•'"&ia-· l»l<flllli•>fl'«r<1.u~.-93S

(:'007J.lll70· 10U
j J l'oole...1:1 C .K.Cbadtt. 1111d J A. Vick. IWJ

tt.c-bin•bpara~ie.ofthepo ae runcn

1tlann.'\.mmc.M..11ManilOba. C aN<la.JOUl"ftllol

\\"ildlifcDi..:a.c.. 19 11\1983.pp 10-ll

4) s....... ...,.,_ 0"'>W11h..• R..,..;.,; '''"''"',,_"•fl-''""' _,,,,... .!.~.

.....~ _...,_,,,,,•"""-~•""'" Al..nl.t• Oi,_.

Mv••ta<•• Slooh> t:m,-,,,~-~.n...,.,...,..,._

( :ni\ ¥ "'"·'";.,..ii...-.., 1916
S)Tlto"'"'• I (; ,el al "S.Yioliphy•w.o 11.._..,;,.; io(e.."ti,.,..._ .,..,.. . 1rec:11he nuu;1inmil ""wf;hnn """''~"';.:,,,, n1a1en (\l.y - •m.,.;,,_,..,,;,,Ala .J.A •
.t.---nal<>fl'ara.<itd<>g>9ol6{2(l(*) 14n-14l6
<>) LNnb , II.. 1... " kitm111. J S.• ~·1yna., k. "·~ Ver Hod, I M. 20!>.I 1•rr 11'1lm.;:e ol Sobobphyme 1:1.anir•m 1• .\ l mt11 t,"*'1-til'I

_.,...._.,i

{lQpULlt1<•n lfQlll lbr<."l: ll.<.1PQ~j ufAl1\b, !~ Im .J<.-111<11(/ JJdJl(/r U.-'"1' ...... 1o:t Nu J- ·I S:HS~
;},~~~· ~~~;;~i.: _,,.., K .4 19'l6 S<;>. Oi !T,._-n,.w.~ in PNa;ol1•lnll.~"""" P~11.;tnv<lf>t! P1~~ /m,,,.,.,,.,,,.ilj,,,,,.,..,/l11,1""'.,..1<Ht>::J· \<.ol 211.

This project was supported by NSF-DEB 1258010.

i .rctos

Appendix 3.
Classifying age o ne me lhod is lo look al lhc devclopmenl o r Lhc lemporal muscles. Temporal muscles originalc from the
top of the skull alo ng the lcmporal ridges. I n yo LUlg animals of both sexes, the temporal ridges a rc vd dely separated, but grow
together (coalesce) as animals m ature. The degree of tempora l muscle coalescence dassifies most juvenile m artens correctly, hut
yearli ngs and adults arc less reliable, especially for fon-.alcs.
For males, it is best to measure from the crest at the rear of the skLtll forward to the point where the temporal
muscles diverge. A dividing po int of28.0mm worked for Southeast Alaska and lOm m for Interior marten.
For females the he ller indicalor for age class was the minimum wid th between the m uscles. A d ividing
point of l .Omm works for most marten th roughout Alaska.
•o ried or desiccated skulls can lead to inconsistencies. As the muscle tissues dry out, they can shrink and expand the gap between the
muscles.
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Additional indicators of age that might be less consistent but still useful arc sagittal crest development, Leeth wear and the
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reprod uctive tracks of females.
Sagittal crest lo nger than 2 cm for ma les is probably not a young-of-the-year animal, and females with any
development of lhe sagitLaJ cresl (with, conscquenlly, no gap bel'"''ccn Lhc coalescence of lhe muscles) is likn•,:ise, nol a
young-of-the-year.
Tooth wear (especially canines) can provide a reasonable due to the age class ofa marten, \)Lil again, this must be
used wlth caution. Differences in diet can create d ifferent wear patterns. Also, animals harvested with the use ofleg-l10ld
lraps somc Li mcs chc1,1.· on lhe trap, causing prcmalure tooth dam age and abnormal \vear.
Reproductive tracks of females can provide an indication of age. Animals that have not reached reproductive age

(< J year old} possess small uteri. '_I he uterine horns are na rrow ( < 1mm), a lmost translucent and short ( <45mm).
females who have been pregnanl will have uterine ho r ns lhal arc stre lched out of shape, opaq1.1c, and "thicker" horns.

Measurements of marten skulls used in analysis,
A = width between the temporal muscles (WllTM);
Tl = length of temporal muscle coalescence (LTMC); and
C = total skull length.
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For more inform ation about 1narte n, in arten trapping,
research, and managmcnt go to th e AlJf&G website and
look for marten u ndcr the Species tab. http://www.adfg.
alaska.gov/index.cfm?adfg=americanmarten.main

"Drawing and terminology adaptedfrom Poole et al. (1994).

Important notes about measurements:
• Uncleaned skulls can present d ifficulties because of
the extra tissue covering tJ1e rear and front of the skull.
Removing the facia as neaLly as possible can assist in
obtaining n1ore conshtent measurements.
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American Marten
(Martes americana)

A Field guide for rapid assessment
of age and sex classes

• Skulls that have not been skinned cleanly where the
cartilage fr01n th e nose o r excess muscle and tis.sue on
the upper jaw can cause errors in measurements. Make
sure your measurements arc bone to bone and do not
include any muscle o r o l her Lissue.

• When n1easuring for the ten1poral nmsde gap 1nake sure

you are measuring Lhe gap between th e aclual muscles
and not including connective tissue.
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