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Wildlife crime threatens national and global security. Much of the impact of wildlife

crime is felt overseas, often in developing countries, where it threatens to catalyze

conflicts, hinders economic development, undermines the rule of law, and threatens

peace, amongst having other negative socio-economic and security impacts. But the

impact of wildlife crime also is felt in United States, both directly by undercutting state

and local conservation efforts, and indirectly, by injecting illegal wildlife and wildlife

products into United States markets. While some work has delved into the sentencing

dynamics of broader environmental crime in the United States, little research has explored

the sentencing of wildlife crime, which is recognized as being distinct in nature by

both governmental bodies and academics alike. The current study explores the federal

prosecutions of wildlife crimes, focusing on profiling the wildlife crime cases charged

by the US Department of Justice (DOJ). By profiling cases, we aim to explore (1) the

application of charges associated with wildlife crime cases via their judgment documents;

(2) the wildlife species involved in prosecuted cases; (3) the distribution of cases across

US federal districts; and (4) and the sentencing patterns of wildlife crimes. Further

statistical analyses explore the relationships between a variety of the variables extracted.

Policy recommendations are set forth accordingly.

Keywords: wildlife, prosecution, Department of Justice, federal, environment, crime

INTRODUCTION

Wildlife crime refers to crime relating to wild flora and fauna. More specifically, it is defined as
the illicit taking, transport, trade, or possession of animals, animal parts, and derivatives thereof
in contravention of foreign and domestic laws and treaties (Sosnowski and Moreto, 2021). While
these activities are evidently linked to conservation concerns, wildlife crime has significant impacts
beyond the environmental or ecological realm of conservation. Wildlife crime—from poaching
through trafficking—threatens national security, catalyzes certain conflicts, hinders economic
development, undermines the rule of law, and threatens peace, amongst having other negative
socio-economic and security impacts (Wyler and Sheikh, 2013; Douglas and Alie, 2014; Nellemann
et al., 2016).

Despite these broad-ranging impacts, wildlife crime is a relatively low risk, high reward activity.
The low risk of engaging in wildlife crime begins with the relatively small chance of being detected
at the time of poaching, and continues up the supply chain through the consumption of trafficked
goods, and the eventual low risk associated with potential prosecution (O’Hear, 2004; Elliott, 2012;
EIA, 2015; Lynch et al., 2016; Lynch, 2017, 2019; Cochran et al., 2018). The high reward comes
from the high value (often monetary) that traffickers often receive when selling the illegal wildlife
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products. Certain products, such as ivory or rhino horn, for
example, are worth more than their weight in gold (Hübschle,
2016; Sosnowski et al., 2019).

While some work has delved into the sentencing dynamics
of broader environmental crime in the United States (i.e., Lynch
et al., 2016; Lynch, 2017, 2019, 2021; Cochran et al., 2018), little
research has explored the sentencing of wildlife crime, which
is distinct in nature (i.e., Wyler and Sheikh, 2013; The White
House, 2014). Crow et al. (2013) provide the only identified study
into criminal enforcement surrounding fish and wildlife offenses.
Their analysis, limited to Florida data from 2006, highlighted that
only a small fraction of cases prosecuted were fish and wildlife
offenses [only 2.2% (n = 15, 657) of all offenses in the state], and
that these prosecutions primarily were focused on individual as
opposed to organizational offenders. As for penalties, nearly half
of these cases were charged with permit violations (i.e., for having
no or improper hunting/fishing permits).

The United States is one of the largest consumer (and transit)
countries for the global illegal wildlife trade (Petrossian et al.,
2016; van Uhm et al., 2019; Hitchens and Blakeslee, 2020), which
is estimated to be worth from $7 billion to $10 billion annually
(excluding fish and timber) (Wyler and Sheikh, 2013). While
studies have attempted to quantify the general patterns of trade
into the US (Petrossian et al., 2016; Eskew et al., 2019; van Uhm
et al., 2019), there have yet to be attempts to more broadly
understand the consequences of such crimes as processed by the
federal courts. The current research, therefore, aims to contribute
to this conversation, specifically using federal court records to
unveil more broadly how the United States Department of Justice
handles wildlife crime.

Federal Prosecution of Wildlife Crime
In the United States, the Department of Justice’s (DOJ)
Environmental Crimes Section (ECS) of the Environmental
and Natural Resource Division (ENRD) works with the
United States Attorneys’ Offices across the nation to prosecute
wildlife crimes, which fall within ENRD’s larger scope of
prosecuting environmental crime. The wildlife crime cases
within ECS’ purview primarily involve enforcing the Endangered
Species Act (ESA) and the Lacey Act, as well as related,
more generally applicable crimes, such as smuggling, money
laundering, and criminal conspiracy. Indicting, prosecuting,
and convicting offenders for violating the protections of both
internationally (i.e., ivory, rhino horn, narwhal tusk, shark fins)
and domestically (i.e., mountain lions, bobcats, rattlesnakes,
paddlefish) safeguarded species cases often are handled in
collaboration with the Department of the Interior’s Fish and
Wildlife Service (FWS), the National Oceanic and Atmospheric
Administration (NOAA), as well as other relevant agencies
(Wildlife Trafficking, 2020).

The federal enforcement of wildlife protection laws dates to
1900, when Congress passed the Lacey Act. The commercial
hunting of game species was threatening many species with
extinction. Although states had regulations designed to protect
wildlife from overhunting, those state laws were unable to
contend with interstate commerce in wildlife, or the wildlife
trade. In its present form, the Lacey Act, among other things,

makes it a federal crime to trade in illegally hunted or captured
wildlife across US and state borders (Prosecution of Federal
Wildlife Crimes, 2015).

The Current Study
The current study delves into the federal1 handling of wildlife
crimes, focusing on profiling the wildlife crime cases charged
by the US DOJ. By profiling cases, we aim to determine (1)
the charges associated with wildlife crime cases through their
indictments or criminal informations (henceforth, indictments)2

(i.e., what wildlife laws are being broken as well as what non-
wildlife laws are involved), (2) what wildlife species are involved
in prosecuted cases, (3) where in the US wildlife cases are
prosecuted (i.e., is there a geographic trends associated with
how wildlife crime is treated?), (4) and the charging patterns of
wildlife crimes.

Examining prosecutorial patterns in wildlife crime cases
specifically responds to calls made by Executive Order 13648
(Combating Wildlife Trafficking) (The White House, 2014)
to better understand how wildlife crime is handled by the
US government. Among other things, the Executive Order’s
Implementation order calls for an examination of the “existing
tools used to target the assets of wildlife traffickers and wildlife
trafficking networks including administrative, civil, and criminal
fines and penalties; community service payments; forfeiture; and
restitution,” all in an effort to inform the “increase and further
institutionalization” of these tools. Domestically, it also seeks to
“analyze and assess legal authorities used to deter, investigate, and
prosecute wildlife trafficking, as well as other types of trafficking,
associated money laundering, and related crimes, to determine
obstacles and gaps that impede successful investigation and
prosecution and additional tools that can be used” (The White
House, 2014). While this study will go beyond exclusively wildlife
trafficking cases, as these represent only a small fraction of
wildlife crime in the country, trafficking cases will fall within the
cases analyzed.

METHODS

Identifying Cases
This study used the Department of Justice’s Environmental
and Natural Resource Division’s (ENRD) monthly bulletin3 to
identify prosecuted wildlife crime cases. At the time this study
was undertaken, the “Environmental Crimes Monthly Bulletin”
was available monthly from 2011 through 2018. The bulletin
summarizes recent developments in criminal environmental
matters, as it aims to “help to keep federal, state, and local
environmental prosecutors and investigators informed about
relevant pollution and wildlife cases and increases information

1A number of wildlife cases are handled by state authorities, but the circumstances

under which cases may be handled by the federal vs. state authorities is a complex

issue beyond the scope of the current study. This study focuses on federal cases.
2We did not examine criminal complaints because these initial charging

documents typically do not reflect the ultimate resolution of a particular case,

which typically is resolved through an indictment or an information.
3https://www.justice.gov/enrd/selected-publications/environmental-crimes-

monthly-bulletins.
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sharing between the U.S. Department of Justice, U.S. Attorneys’
Offices, and other federal, state and local law enforcement.”
The bulletins are released publicly pursuant to the Freedom
of Information Act or are proactively disclosed by ENRD
(Department of Justice, 2018).

Wildlife cases were identified by the researchers within these
bulletins based on the stated violation of an array of federal
wildlife laws4 (i.e., The Lacey Act, The Endangered Species
Act, The Marine Mammals Protection Act, etc.). This selection
process aimed to weed out other offenses litigated by the
ENRD, such as pollution crimes, animal welfare crimes, and
worker safety crimes. This selection reflects the interest for the
current study and a narrowed definition of “wildlife crime.”
Because the bulletins themselves typically lacked certain nuanced
information—such as the criminal offense citation (ex. 18:371
Conspiracy to Defraud the United States—Lacey Act DOF) or
the species involved—we used the case numbers listed in the
bulletins to obtain the relevant court documents through the
PACER (Public Access to Court Electronic Records) database5.

Data Collection
PACER provides electronic public access to federal court records.
It allows users to obtain case and docket information from the
United States district courts, United States courts of appeals, and
United States bankruptcy courts. The system is managed by the
Administrative Office of the United States Courts in accordance
with the policies of the Judicial Conference, headed by the Chief
Justice of the United States.

Each court maintains its own system, with a small subset of
information from each case transferred each night to the U.S.
Party/Case Index server, located in San Antonio, Texas at the
PACER Service Center. Records are submitted to the individual
courts using the Federal Judiciary’s Case Management/Electronic
Case Files (CM/ECF) system, and usually accepts the filing of
documents in the Portable Document Format (PDF) through

4Wildlife Crimes: Fish and Wildlife Coordination Act, 16U.S.C. §§ 661–

667e; Bald and Golden Eagle Protection Act, 16U.S.C. §§ 668–668; National

Wildlife Refuge System Administration Act, 16U.S.C. §§ 668dd−668ee; Sikes

Act, 16U.S.C. §§ 670a−670o; Migratory Bird Treaty Act, 16U.S.C. §§ 703–

712; Migratory Bird Conservation Act, 16U.S.C. §§ 715–715r; Airborne Hunting

Act, 16U.S.C. §§ 742j-1; Northern Pacific Halibut Act of 1982, 16U.S.C. §§ 773–

773k; Whaling Convention Act, 16U.S.C. §§ 916–916ii; Fur Seal Act of 1966,

16U.S.C. §§ 1151–1175ii; Marine Mammal Protection Act, 16U.S.C. §§ 1361–

1423h; Endangered Species Act of 1973, 16U.S.C. §§ 1531–1544; Magnuson-

Stevens Fishery Conservation and Management Act, 16U.S.C. §§ 1801–1891d;

Antarctic Conservation Act, 16U.S.C. §§ 2401–2413; Antarctic Marine Living

Resources Convention, 16U.S.C. §§ 2431–2444; Lacey Act Amendments of

1981 (Lacey Act), 16U.S.C. §§ 3371–3378, 18U.S.C. § 42; Atlantic Salmon

Convention Act, 16U.S.C. §§ 3601–3608; Pacific Salmon Fishing Act, 16U.S.C.

§§ 3631–3645; African Elephant Conservation Act, 16U.S.C. §§ 4201–4246; Wild

Exotic Bird Conservation Act, 16U.S.C. §§ 4901–491; North Pacific Anadromous

Stocks Convention Act, 16U.S.C. §§ 5001–5012; Atlantic Coastal Fisheries

Cooperative Management Act, 16U.S.C. §§ 5101–5108; Rhinoceros and Tiger

Conservation Act, 16U.S.C. §§ 5301–5306; High Seas Fishing Compliance Act,

16U.S. C. §§ 5501–5509; Northwest Atlantic Fisheries Convention Act, 16U.S.C.

§§ 5601–5612; Hunting, fishing, trapping; disturbance or injury on wildlife

refuge, 18U.S.C. § 41

For more details: https://www.justice.gov/jm/jm-5-11000-environmental-crimes#

5-11.101.
5https://pacer.login.uscourts.gov

the courts’ electronic court filing (e-filing) system. Each court
maintains its own databases with case information. Because
PACER database systems are maintained within each court, each
jurisdiction will have a different URL.

The PACER System offers electronic access to case dockets to
retrieve information such as

• A listing of all parties and participants including judges,
attorneys, and trustees

• A compilation of case related information such as cause of
action, case number, nature of suit, and dollar demand

• A chronology of dates of case events entered in the case record
• A claims registry
• A listing of new cases each day
• Appellate court opinions
• Judgments or case status
• Types of documents filed for certain cases
• Many courts offer imaged copies of documents

Data Extraction
We obtained the relevant case numbers from 2014 through 2018
from the ENRD bulletins and then searched PACER for the
corresponding court docket sheets and the relevant underlying
filings. This resulted in 176 available cases. The 5-year time
frame was selected due to both time and budgetary restrictions
relating to the extraction of PACER case data. We extracted
two files per wildlife case in our data set: (1) the operative
information/indictment and (2) the judgment. We selected these
two file types because they typically contain the information we
needed for this study.

Our team thoroughly studied each information/indictment
and judgment file to extract information on the name of
the defendant, the district in which the crime was charged,
the court involved, the date of conviction, and the wildlife
species involved. We also extracted the cited violation(s), the
SentencingGuidelines offense, the species involved, the judgment
and sentencing (i.e., fines, jail/prison time, community service,
forfeiture, probation), and the investigating agencies.

Coding
The team coded all extracted data to develop a comprehensive
dataset. We recorded indictments and informations as appearing
in the indictment/information files. US federal court districts
were recorded as appearing in the case documentation. The
type of defendants charged were divided into three categories—
individual, company, and both. Cases that had companies
listed as the defendant (i.e., Wildlife Management, LLC.) were
classified as “organizations”; a case with both a company name
and an individual were listed as “both”; and individuals were
coded as “individuals.” We coded the number of individuals
who worked together from one to four or more. The wildlife
involved in the crime was coded by species as well as divided
them into ten categories on the basis of taxonomic “class”;
these categories included: mammals, (migratory) birds, reptiles,
fish, corals, crustaceans, invertebrates, plants, echinoderms, and
multiple species. Foreign (i.e., non-US states or territories)
countries mentioned in the information casefile were collected
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TABLE 1 | Descriptives for individual-associated cases.

N Min Max Sum Mean Median Std. Deviation % 0-value

Fine 160 0 500,000 2,322,201 14,513,76 750 53,851.10 45.60%

Restitution 159 0 500,000 1,998,976 12,572.18 0 48,801.41 69.80%

Forfeiture 158 0 1,000,000 1,015,370 6,426.39 0 79,557.34 98.70%

Community service (hours) 162 0 500 5,940 36.67 0 89.53 77.80%

Incarceration (months) 158 0 63 854.8 5.41 0 11.72 63.90%

Supervised release (months) 163 0 72 1,613 9.9 0 16.52 63.80%

Length of case (months) 161 0 48 1,666 10.35 8 9.15 N/A

Number of counts 161 1 36 534 3.32 2 4.295 N/A

Number of species 163 1 17 332 2.04 1 2.39 N/A

TABLE 2 | Descriptives for organization-associated cases.

N Min Max. Sum Mean Median Std. Deviation % 0-value

Fine 10 0 7,800,000 11,105,550 1,110,555.00 500,000,00 2,370,993.61 10%

Restitution 11 0 367,000 503,000 45,727.27 0 113,979.90 72.70%

Forfeiture 11 0 297,500 297,500 27,045.45 0 89,699.63 90.90%

Community service (hours) 11 0 200 200 18.18 0 60.3 90.90%

Incarceration (months) 11 0 21 21 1.909 0 6.33 90.90%

Supervised release (months) 11 0 36 36 3.27 0 10.85 90.90%

Length of case (months) 10 1 18 69 6.9 7 5.02 N/A

Number of counts 11 1 15 43 3.91 2 4.18 N/A

Number of species 11 1 4 16 1.45 1 0.93 N/A

and coded as numbers alphabetically. Weapon-involvement was
coded “yes” or “no.” The fine (moneys paid to the federal or
local government prosecuting the crime), monetary forfeiture6

(government seizure of property and/or funds associated
with criminal activity), and restitution (moneys paid to the
victim or restitution fund) were each coded separately as the
exact dollar US ($) amount. Community service hours were
taken from the judgment file, along with the incarceration,
probation, and supervised release, each coded as exact months of
the sentence.

Analytic Strategy
After gathering the data, we performed geographic, temporal,
and statistical analyses of the federal wildlife crime cases
using Esri ArcGIS and SPSS, respectively. Because the data
was not normally distributed (as indicated by skewness and
kurtosis measures), non-parametric tests were used for all
statistical tests.

We also applied network analysis to examine cases where
multiple species were involved. Network analysis is a technique
that aids in the understanding of relationships between various
actors or entities. It uses nodes to represent individuals,
actors, or other entities (such as species) with relationships
to one another, alongside edges, which are the lines drawn
connecting the nodes together. For the purpose of the

6Forfeiture of non-monetary property was not included due to the lack of

standardization.

current paper, network analysis is applied to visualize the
relationships between species involved in any given case
involving multiple species. This makes the nodes of interest the
indictments and the species. This analysis was performed using
Gephi (software).

RESULTS

We examined indictment and judgment documents for 176
identified and available wildlife cases associated with 180
charged offenders; the larger number of charges due to
cases with multiple charged offenders. Of these offenders,
163 were individuals, while 11 were organizations, and six
(6) charges were associated with both. Because the courts
treat individuals and organizations differently for sentencing
purposes (Lynch, 2017), we separated the cases based on
defendant type; the six (6) cases involving both defendant
types (i.e., included both an individual and organization listed
as defendants for a case) were removed from the dataset.
Descriptive statistics are available in Tables 1, 2, disaggregated
by defendant type (Table 1 displayed individuals, Table 2

displays organizational).
For individuals, fines ranged from $0–500,000 per case,

totaling over $2.3 million over the 5 years examined with a
median fine of $750. Restitution fell within the same range, from
$0–500,000 per case, totaling just under $2.0 million; the median,
however, was $0. Financial forfeiture ranged from $0–1,000,000,
totaling just over $1million, again with a $0median.With respect

Frontiers in Conservation Science | www.frontiersin.org 4 February 2022 | Volume 2 | Article 811516

https://www.frontiersin.org/journals/conservation-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/conservation-science#articles


Sosnowski et al. Profiling Wildlife Crimes

to non-financial penalties, such as incarceration, community
service, and supervised release: sentences of incarceration ranged
0–63 months, or up to about 5.25 years, with an average sentence
was roughly 5 and a half months (SD = 11.72) with a median of
zero (0) months; community service ranged from 0 to 500 h, with
an average of∼36 h (SD= 89.53) and a median of zero (0) hours;
supervised release ranged 0–72 months, with an average of about
10 months (SD = 16.52) and a median of zero (0) months. As

for case-specific details, the time from indictment to judgment
ranged up to 48 months (mean =10.35, SD = 9.15, median =

8.00). There were from one (1) to 17 different wildlife species
involved per case (mean = 2.04, SD = 2.39, median = 1.00).
Just over 62% of cases has one individual defendant involved,
while nearly 21% had two individuals, and 7.4% had three, with
the final 9.2% having four or more. All variables examined were
skewed right (statistic > +1.0) and leptokurtic (value > +1.0).

TABLE 3 | Charges applied to wildlife crime cases.

Indictment Name Count

Title 16–CONSERVATION

16U.S.C. § 3372 CHAPTER 53–CONTROL OF ILLEGALLY TAKEN FISH AND WILDLIFE

Sec. 3372–Prohibited acts

104

16U.S.C. § 3373 CHAPTER 53–CONTROL OF ILLEGALLY TAKEN FISH AND WILDLIFE

Sec. 3373–Penalties and sanctions

97

16U.S.C. § 703 CHAPTER 7–PROTECTION OF MIGRATORY GAME AND INSECTIVOROUS BIRDS

SUBCHAPTER II–MIGRATORY BIRD TREATY

Sec. 703–Taking, killing, or possessing migratory birds unlawful

33

16U.S.C. § 707 CHAPTER 7–PROTECTION OF MIGRATORY GAME AND INSECTIVOROUS BIRDS

SUBCHAPTER II–MIGRATORY BIRD TREATY

Sec. 707–Violations and penalties; forfeitures

29

16 U.S.C. § 1538 CHAPTER 35 - ENDANGERED SPECIES

Sec. 1538 - Prohibited acts

15

16U.S.C. § 668 CHAPTER 5A–PROTECTION AND CONSERVATION OF WILDLIFE

SUBCHAPTER II–PROTECTION OF BALD AND GOLDEN EAGLES

Sec. 668–Bald and golden eagles

13

16U.S.C. § 3374 CHAPTER 53–CONTROL OF ILLEGALLY TAKEN FISH AND WILDLIFE

Sec. 3374–Forfeiture

11

16U.S.C. § 1540 CHAPTER 35–ENDANGERED SPECIES

Sec. 1540–Penalties and enforcement

10

16U.S.C. § 1372 CHAPTER 31–MARINE MAMMAL PROTECTION

SUBCHAPTER II–CONSERVATION AND PROTECTION OF MARINE MAMMALS

Sec. 1372–Prohibitions

6

16U.S.C. § 706 CHAPTER 7–PROTECTION OF MIGRATORY GAME AND INSECTIVOROUS BIRDS

SUBCHAPTER II–MIGRATORY BIRD TREATY

Sec. 706–Arrests; search warrants

5

Title 18–CRIMES AND CRIMINAL PROCEDURE | PART I–CRIMES

18U.S.C. § 2 CHAPTER 1–GENERAL PROVISIONS

Sec. 2–Principals

48

18U.S.C. § 371 CHAPTER 19 - CONSPIRACY

Sec. 371 - Conspiracy to commit offense or to defraud United States

42

18U.S.C. § 545 CHAPTER 27–CUSTOMS

Sec. 545–Smuggling goods into the United States

15

18U.S.C. § 554 CHAPTER 27–CUSTOMS

Sec. 554–Smuggling goods from the United States

15

18U.S.C. § 1001 CHAPTER 47–FRAUD AND FALSE STATEMENTS

Sec. 1001–Statements or entries generally

12

18U.S.C. § 981 CHAPTER 46–FORFEITURE

Sec. 981–Civil forfeiture

7

18U.S.C. § 982 CHAPTER 46 - FORFEITURE

Sec. 982 - Civil forfeiture

5

18U.S.C. § 1343 CHAPTER 63–MAIL FRAUD AND OTHER FRAUD OFFENSES

Sec. 1343–Fraud by wire, radio, or television

4

Title 28–JUDICIARY AND JUDICIAL PROCEDURE

28U.S.C. § 2461 PART VI–PARTICULAR PROCEEDINGS CHAPTER 163–FINES, PENALTIES AND FORFEITURES

Sec. 2461–Mode of recovery

9
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The percentage of cases with zero (0) values is found in the
column farthest to the right.

For the 11 organization-associated cases, fines ranged from
$0–7,800,000, with a mean of $1.1 million (SD = 2.37 million)
and a median of $500,000. Restitution ranged $0–367,000 with
a mean of $0. Forfeiture ranged $0–297,500, again with a mean
of $0. Regarding non-financial penalties, community service
ranged 0–200 h (mean = 18.18, SD = 60.30, median = 0.00).
Incarceration ranged 0–21 months (mean = 1.91, SD = 6.33)
with a median of zero (0) months, while supervised release
ranged 0–36 months (mean = 3.27, SD = 10.85) again with a
mean of zero (0) months. The length of the case ranged up to 18
months (mean = 6.9, SD = 5.01, median = 7). The number of
species involved per case ranged 1–4 (mean = 1.45, SD = 0.93,
median = 1). In eight (8) of these cases, only one individual was
involved; one case was associated with two, three, and four or
more individuals, each. All variables examined were skewed right
(statistic > +1.0). All are leptokurtic (value > +1.0). Percent
of cases with zero (0) values is found in the column farthest to
the right.

Restitution from both individual and organization-associated
cases was provided to 33 organizations or government entities
(see Supplementary Table 1). US Fish and Wildlife Service had
the greatest number of associated cases (N = 8).

Indictments
Sixty-four statutes were applied across the cases analyzed. Cases
in which violations of specific statutes were charged more than
three times can be found inTable 3 (see Supplementary Figure 1

for full list of statutes and application counts). These included
those falling under Titles: 16—Conservation, Title 18—Crimes
and Criminal Procedure (notably, Part 1), and Title 28—Judiciary
and Judicial Procedure. Within Table 3, Title 16 offenses were
charged most often (N = 9) and with the greatest frequency (N =

TABLE 4 | Countries involved in trafficking.

Country Count

China 3

Mexico 3

Vietnam 2

Australia 1

Canada 1

Ecuador 1

Germany 1

Guyana 1

Hong Kong 1

Malaysia 1

Mozambique 1

New Zealand 1

Russia 1

South Africa 1

Thailand 1

Venezuela 1

308). Of these 16U.S.C. § 3372 was applied the greatest number
of times (N = 104), followed by 16U.S.C. § 3373 (N = 97), and
18U.S.C. § 2 (N = 48).

International Wildlife Trafficking
In 30 cases, wildlife contraband was imported from another
country. In 17 of these cases, the indictment and judgment
files did not specify the particular source country. All specified
countries can be found in Table 4. Cases involving multiple
countries were disaggregated (i.e., if both China and Vietnam
were involved in the same case, each country was counted
individually). Fifteen countries were specified across these 30
cases. China andMexico were most commonly involved (N = 3),
followed by Vietnam (N = 2). All other countries involved were
only named in one case each.

Mann-Whitney U tests for non-parametric data were used
to compare the cases involving foreign nations to those not
involving foreign nations. Due to sample size, only individual-
associated cases were examined. No significant differences were
found for the length of the case (p = 0.291, U = 1525.500),
amount of fine (p = 0.872, U = 1709.000), amount of restitution
(p = 0.828, U = 1691.000), or imprisonment (p = 0.610, U =

1570.500) for cases involving foreign nations vs. those that did
not involve foreign nations.

Species Involved
Across the case files, there were 204 unique species listed,
with a total of 362 incidents, as many species appeared more
than once across the studied cases. Of listed species, 175
either had a scientific name listed in the case records, or
the species name was easily identified based on the listed
common name. Unfortunately, 27 species were listed generally
(i.e., “deer” or “lobster”). This could contribute to potential
overcounting in terms of the number of unique species involved
and undercounting in terms of the incidents per species. Given
that there were 176 total cases included in the dataset, 204
individual species represent a ratio of 204:176, or ∼1.16 unique
species per case, and about 2 individuals per case (362:176).
Supplementary Table 2 contains a full list of species.

The most commonly involved species was the Bald eagle
(Haliaeetus leucocephalus) with 17 incidents. Next was the
American eel (Anguilla rostrata) with 14 incidents. The Black
rhino (Diceros bicornis) and unspecified “Rhinoceros” both had
eight cases each. The Golden eagle (Aquila chrysaetos) and Red-
tailed hawk (Buteo jamaicensis) came in with seven each. Asian
elephant (Elephas maximus), Blue grosbeak (Guiraca cycaerulea),
African elephant (Loxodonta africana), Atlantic striped bass
(Morone saxatilis), White tailed deer (Odocoileus virginianus),
Ingido buntings (Passerina cyanea), and general “(migratory)
bird” each had six (6) incidents. All other species had 5 or
fewer incidents. Figure 1 depicts the total case counts per
species category.

Multiple Species Cases
Cases that involvedmultiple species were analyzed using network
analysis (Figure 2). Select groupings arose on the basis of
this analysis; meaning that certain species tended to appear
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alongside other specific species in the cases. These are color-
coded accordingly in Figure 2, which illustrates these species
combinations. The purple group, which made up 16.57% of the
network, was comprised entirely of turtle (and one tortoise)
species. The green and blue groups, which made up 15.43% and
12% of the network, respectively, were comprised entirely of bird
species (species details in the visualization). The brown group,
made up 10.86% of the network, and was made up of mainly
eagles, hawks, owls, mahogany and oak. The orange group,
comprising 7.43% of the network, was comprised of many larger
species, such as elephants, rhinos, bears, orangutans, dugongs,
and babirusas. The pink group, making up 6.29%, was entirely
snake species, and the turquoise group (4%) was all squid and
fish. From this graph, it becomes clear species were most likely
to be trafficked with other species from a similar group, i.e.,
birds were most likely to be trafficked with other birds, snakes
with snakes, turtles with turtles, and so on. We observed little
crossover between groups.

Temporal Aspects
Number of Cases by Species Group Over Time
Across all ten wildlife categories [i.e., mammals, (migratory)
birds, reptiles, fish, corals, crustaceans, invertebrates, plants,
echinoderms, and multiple species], the greatest number of cases
in any given year weremultiple species in 2017 (N = 18), followed
by mammals and fish (both N = 9). Cases generally increased
in 2017, notably for multiple species cases from just nine (9) the
year prior. In 2018, cases seemed to drop back down to pre-2017

levels, with decreases observed in nearly all species categories
(Figure 3).

Case Duration
Figure 4 displays the case duration statistics for individual and
organizational cases, disaggregated by species grouping. To avoid
duplication created by including cases with multiple species
grouping, we included only cases involving a single species
category. For single species categories associated with individual
cases, the mean case length was 11.36 months (N = 98, SD =

10.47). The maximum case length was 48 months, or roughly
4 years. Across species categories, fish saw the highest median
andmaximum case lengths, although several outliers arose across
mammals (migratory) birds, and fish (denoted with circles and
stars annotated with the month length). Organizational case
lengths for single-species cases were generally shorter than those
of the individual cases. However, this may be an artifact of the
notably smaller sample size (N = 7 vs. 98 for organizational
and individual single-species cases, respectively). Organizational
cases had an average eight (8) month duration (SD= 5.39) and a
maximum length of 18 months. However, as Figure 4 illustrates,
the median duration for mammal and bird cases were higher for
organizational than individual single-species cases.

Spatial Aspects
Considering all cases (i.e., individual and organizational), certain
federal districts saw higher total case numbers over the 5-year
period examined. For example, the Southern District of Florida
had 25 cases, the most of any US Federal District. South Dakota

FIGURE 1 | Species categories involved in wildlife crime cases (2014–2018).
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followed, with a total of 14 cases; Maine was third with 12
cases. All other US Federal Districts had <10 cases each, with
a number having no wildlife cases at all over the 5-year period
(Figure 5). Restitution was also examined across federal districts
and showed patterns that differed slightly. SD Mississippi saw
the most restitution ordered over the 5-year period, with a
total of $1,502,333. This was followed by Minnesota with
$502,374 and SD Alabama with $367,000. Only 24 districts
had any restitution at all (Figure 6). Supplementary Table 3

details the total number of cases, the total number of cases
with restitution, and the total amount of restitution (USD$) per
federal district.

Sentencing
Species Categories and Sentencing
We focused on three related questions regarding sentencing:
Does the (1) amount of fine, (2) amount of restitution, or (3)
length of incarceration relate to the species categories? Because
nearly all variables showed significant skewness, we used Kruskal-
Wallis H non-parametric tests for the analyses. Because this test

is somewhat simplistic, and control variables cannot be included,
we analyzed only individual-associated cases and cases where a
single species category was involved (i.e., multiple species cases
were excluded).

In examining the relationship between the amount of financial
penalty/compensation (fine and restitution, respectively) and
the species category, we found that there were no significant
differences in terms of the fine (p = 0.237, h = 9.217, df = 7,
N = 98), but that there were significant differences for length
of incarceration (p = 0.021, h = 16.531, df = 7, N = 97),
and near significant differences in terms of restitution (p =

0.054, h = 13.872, df = 7, N = 97). Therefore, the data we
gathered suggests that species category does appear to have some
relationship to the sentencing outcomes of restitution and the
length of incarceration.

US Federal District and Sentencing
Further to determine whether certain districts handled these
cases differently than others, district and sentencing outcomes
were analyzed using Kruskal-Wallis H tests. Results indicated

FIGURE 2 | Groupings of species in multiple species cases.
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that there were no significant differences in the length of
incarceration assigned for individual-associated cases by the
various federal districts (p = 0.507, h = 35.180, df = 36, N =

145) or fine (p = 0.110, h = 46.659, df = 36, N = 145), and a
significant difference in restitution (p= <0.001, h= 69.585, df=
36,N =144) (Figure 7). Therefore, districts can be argued to have
somewhat of an impact on sentencing outcomes, but that is likely
to only be financial.

Financial Penalties, Compensation, and Incarceration
Lastly, there appears to be a generally inverse relationship
between incarceration length and both fine and restitution for
individual-associated cases (Figure 7). Cases receiving higher
fines and/or restitutions are generally receiving lower jail/prison
sentences. Using a Spearman’s Rho correlation for non-
parametric data, the jail/prison sentence and fine have a
significant but weak negative correlation (p= 0.013, rs =−0.208,
N = 142), restitution was not significant (p= 0.385, rs =−0.074,
N = 141).

Intersections: Weapons
Out of the cases examined, 18 (or roughly 10%) involved
weapons. Of the 18 weapons-involved cases, four (4) were
associated with mammals, three (3) were associated with

(migratory) birds, and 11 were associated with multiple species.
In seven cases, weapons were listed as possible items for forfeiture
(i.e., it was not specifically outlined whether the defendant had
used a weapon or was still in possession of the weapon). In the
remaining cases, weapons were used to kill wildlife in violation of
wildlife regulations (N = 9) and in a single case, the defendant
was charges with unlawful possession of a firearm by a felon,
and in another the defendant was charged with possession of an
unregistered firearm.

DISCUSSION

In an attempt to better understand the patterns of wildlife crime
cases handled by the federal courts in the United States, this
research employed various analytical methods to answer four
distinct research questions. These questions related to the nature
of the charges involved when prosecuting these types of cases,
the overall distribution of the cases across U.S. federal districts;
the sentencing patterns; and the species involved. A total of 176
indictment and judgment documents were analyzed in detail to
extract relevant information. The overall purpose of this research
was to gain a better understanding of the nature, patterns,
and trends of the wildlife crime cases handled federally in
U.S. courts.

FIGURE 3 | Number of cases per species category per year.
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FIGURE 4 | Case duration for individual and organizational cases disaggregated by species category.

The analyses began with the examination of the various
types of penalties applied to wildlife crime cases involving
individual offenders. These included fines, which ranged from
$0 to $500,000; restitution (which had a similar amount range);
financial forfeiture (ranging from $0 to $1 million); as well
as non-financial penalties that included incarceration (with the
sentence ranging from 0 to 63 months); community service
(with between 0 and 500 h); and supervised release (ranging
from 0 to 72 months). While the ranges for the above-listed
penalties were large, the higher numbers represented more the
exception than the norm: the median fine did not exceed $750;
the medians for restitution and forfeiture were $0; the median
incarceration was zero months (while the mean was at the lower-
end of the scale at 5 and a half months), as was the median
supervised release (with the mean of 10 months) and the median
community service hours (with themean of 36 h). The sentencing
outcomes for organization-associated cases were similar to the
cases involving individual offenders, except for some differences
in the fine ranges and median fine amounts: the medians for
restitution, forfeiture, community service hours, incarceration
length in months, and supervised release in months were all
“0.” While the fines ranged from $0 to $7.8 million, the median
amount of fine involving organization-associated cases did not

exceed half a million dollars. It took the courts, in average about
11 months to process cases involving individuals, and about eight
(8) months to process cases that involved organizations.

Wildlife crimes have serious implications, including human
costs (Moreto and Pires, 2018); environmental costs (Petrossian,
2019; Rush et al., 2021); and health and safety risks (Wilson-
Wilde, 2010; Haines et al., 2021). Some literature has also
suggested the potential involvement of serious criminals and
organized crime groups in the international trafficking of wildlife
(Zimmerman, 2003; van Uhm andWong, 2021), although others
have pointed to different typologies of offenders involved. For
example, in the case of market sellers of protected wildlife in
Peru, Leberatto (2017) classified offenders into casual, transient,
opportunistic, hidden, and professional. Regardless of the type of
offenders involved, the impacts of wildlife crime are, nevertheless,
significant, and the crime itself should be treated as one of a
serious nature. However, our research found that the penalties
for such crimes in the United States were relatively low. The
United States is considered one of the largest importers of illegal
wildlife, so the fact of low penalties for wildlife crime is alarming.
These punishment outcomes could be possibly explained as
follows. First, the federal courts may consider wildlife crime to be
less serious than other types of economic or environmental crime
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FIGURE 5 | Count of wildlife crime cases across US federal court districts (2014–2018).

(Lowther et al., 2002). Despite the more recent improvements of
legislative and policy instruments that allow for relatively heavy
fines or the use of prison sentences in the U.S., courts rarely
use them in wildlife cases, making it harder to communicate
the deterrent effect of punishment for committing such crimes
(Nurse, 2015). Considering the scope and associated severity of
all other cases they are dealing with on a regular basis, wildlife
crime may be treated similar to a low-priority crime. Others have
suggested that many judges have a poor grasp of the long-term
environmental consequences of wildlife crimes, which explains
their “meager penalties” if a guilty verdict is reached (Bricknell,
2010).

Second, the relatively light treatment by the federal courts
in the U.S. may reflect society’s views on wildlife crime and
how these should be handled. There is even more pronounced
lack of interest in wildlife crimes in the cases involving wild
plant trafficking and exploitation, which is referred to as “plant
blindness” (Margulies et al., 2019). There is also significant lack
of enforcement and other resources targeted specifically at plant
trafficking (Lavorgna et al., 2018). Even in most serious wildlife

crime cases, society may perceive it as a less serious crime either
because the public is less knowledgeable about its circumstances
or have been led to believe that, regardless of the wildlife involved,
wildlife crime does not involve direct harms to the human and,
therefore, is less of a problem (Korsell, 2001). Third, federal
courts’ reluctance to sentence wildlife criminals to any length of
jail or prison time may be merely due to the overcrowding of the
U.S. prisons and the courts’ concerns of adding more pressure
onto an already overstretched corrections system. The latter,
however, does not explain why penalties aside from incarceration
for these types of crimes still remain notably low.We suggest that
greater efforts be made by governments, environmental NGOs,
and social media platforms to highlight the serious impact of
wildlife crime eventually could prompt the courts to take these
crimes more seriously, leading to more serious penalties that
more appropriately reflect the severity of wildlife crime offenses.

Another set of analyses examined the type of species involved
in the 176 cases examined. There were a total of 204 unique
species identified, which included mammals, birds, and fish.
The top three species involved included the American Bald
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FIGURE 6 | Total amount of restitution across US federal court districts (2014–2018).

Eagle (Halieaeetus leucocephalus) (n = 17 incidents); American
eel (Anguilla rostrata) (n = 14); and the Black rhino (Diceros
bicornis) plus an unspecified species of rhino (combined 8 cases).
In all other cases, the species were involved in seven cases or
below. When a modularity network analysis was performed to
identify the “communities” or grouping of species with the cases
that involved multiple species, the results showed that these
groupings were mainly with similar genera: birds were trafficked
with other birds, reptiles with reptiles, fish with fish, and so on.
Overall, when all the cases were taken together, birds were the
dominant genus. One possible explanation of American Bald
Eagle’s dominance in the prosecuted cases could be the symbolic
value as the U.S.’s national emblem (Marusek, 2014), as well
as the fact that the species is endemic to the continent. This
could have prompted a sense of responsibility and duty for the
courts to prosecute the cases involving this species. Additionally,
the Bald eagle is not only protected under the Migratory Bird
Treaty Act, but also under the Bald and Golden Eagle Protection
Act (BGEPA) designed for the added protection of the species
(Katzner et al., 2012). One approach to the aiding of the growth of

the environmental conscience could potentially be the emphasis
of the values and the shifting of our attitudes toward animals,
because “understanding and managing wildlife is also about
understanding and managing societies” (Herrmann et al., 2013,
pg. 12). Developing positive attitudes and values toward animals
will help enhance the human-animal relationships that will be
more geared toward co-existence (Kachen and Krishen, 2020;
Leavitt et al., 2021). These positive values toward animals will,
subsequently, lead to behavioral changes (Fulton et al., 1996) not
only among the general public (not to kill the animals in the first
place), but possibly also in the courts (to prosecute using stronger
deterrence tools).

Literature in the past has identified an intersection of wildlife
crimes with other forms of serious crimes, such as drug trafficking
(South andWyatt, 2011; van Uhm et al., 2021); trafficking in guns
(Vira and Ewing, 2014; Austin, 2019), and human smuggling and
trafficking (OECD, 2018; Chapsos and Hamilton, 2019). When
examining the intersection of wildlife crimes cases prosecuted
in federal courts and other crimes, we found little evidence
except that in roughly 10% of the cases weapons were used.
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FIGURE 7 | Relationship between incarceration length and the amount of fine or restitution.

However, these weapons were not trafficked alongside wildlife,
but rather used as tools to facilitate the wildlife crime (e.g., in
10 cases involving birds, weapons were also identified). We did
not identify any drug-related cases within the 176 examined.
This likely indicates that, if there were wildlife crime cases
involving drugs, the latter were made the primary charge and
were, therefore, not listed within the Environmental and Natural
Resource Division bulletins that prioritize wildlife crimes.

One notable limitation of extracting federal cases of wildlife
crime from the ENRD bulletins is that it is unclear as to what
percent of total federal wildlife crime cases can be found in
these publications. The ENRD website states that the bulletins
are disclosed pursuant to Freedom of Information Act request
(FOIA) or proactively, however, whether this includes all cases
or select disclosures is unstated. We remain confident, however,
that analyzing the cases disclosed should be representative of all
ENRD cases.

CONCLUSION

The trade and use of wildlife by humans as food, medicine,
clothing, shelter, ritualistic purposes, and in warfare (Van Uhm,
2016) is not a new phenomenon, dating back to prehistoric
times and comprising an integral part of human existence (Van
Uhm, 2016). However, the commercialization of the trade that
led to the over-exploitation and excessive use of wildlife is a
phenomenon of the past several decades (Wyatt, 2013), leading to
devastating impacts on the animals and the environment. Despite
the increased awareness of these crimes and their subsequent

impacts on the wellbeing of humans, security of nations, and the
health of the environment, the U.S. federal justice system does
not seem to have caught up with the “trend,” leading to a meager
number of cases involving wildlife crime in the past several years.
Considering there are tens of thousands of seizures made at U.S.
ports of entry by the U.S. Fish andWildlife, as evidenced from the
LEMIS database (Petrossian et al., 2016), it appears that the vast
majority of wildlife violations are not being handled criminally.
Logical questions to ask are: how then are all the LEMIS seizures
imported from outside of the U.S. being adjudicated and what
are the outcomes of the seizures if they are not prosecuted at U.S.
courts? Future research could potentially expand the database
of federally handled cases and conduct a longitudinal analysis
to understand whether, over time, the courts’ approaches to
handling wildlife crime cases have changed and if so, what could
have potentially triggered that change. While this remains to be
seen, we recommend that current approaches to wildlife crime
prosecutions in the United States, a leading global player, be
shifted to signal the rest of the world that it is not willing to
tolerate such crimes and is willing to prosecute the offenders to
the fullest extent of the law. Such messaging can have lasting
impacts and broad repercussions, given the United States is one
of the major importers of illegal wildlife in the world (World
Bank, 2008; Wyler and Sheikh, 2008; Fears, 2014).
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